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RESEARCH FORUM EDUCATIONAL PROGRAM 2016

SUNDAY, OCTOBER 16, 2016

9:30 AM - 10:30 AM
ELECTRONIC PRESENTATIONS

Administration

16 Below Median Nursing Hours Adversely Affects Emergency
Department Throughput Metrics
Ramsey Z, Cook County Emergency Medicine, Chicago, IL

17 Emergency Department Provider Variation In Admission Rate
Across Multiple Conditions
Khojah I, George Washington University, Washington, DC

18 Listening to Our Patients’ Concerns: A Call to Focus Experience
Efforts on Communication and Compassion
Sonis J, Massachusetts General Hospital, Boston, MA

19 Impact of Electronic Medical Record System on CT Scan Use in
Recurrent Abdominal Pain Patients
Michael H, Presence Resurrection Medical Center, Chicago, IL

20 Cost Savings of Selective Type and Screen Testing in Trauma
Patients
Ross J, St John Hospital and Medical Center, Detroit, MI

21 The Association Between Pain Scores, Resource Utilization and
Mortality: A National Perspective
Thode H, Stony Brook University, Stony Brook, NY

Airway

22 Using Ultrasonography to Assess the Effectiveness of Cricoid
Pressure on Esophageal Compression
Utschig E, Kaiser Permanente San Diego Medical Center, San
Diego, CA

23 Comparison of the C-MAC and GlideScope-Mac for Intubation in
the Emergency Department
Dicken J, University of Arizona, Tucson, AZ

24 Waveform Capnography is a Useful Alternative to Physician Gestalt
to Determine Paralysis after Administration of Paralytics for Rapid
Sequence Intubation.
Caputo N, Lincoln Medical and Mental Health Center, Bronx, NY

25 Use of the C-MAC Yields High Rates of Endotracheal Intubation
First-Pass Success and First-Pass Success Without Hypoxemia
Whether the Intubator Views the Video Screen or Not
Dodd K, Hennepin County Medical Center, Minneapolis, MN

26 Use of a Bougie for Emergency Intubation is Associated With
Increased First-Pass Success
Driver B, Hennepin County Medical Center, Minneapolis, MN

Basic Science

27 Feasibility of Hyaluronidase Augmented Sub-Cutaneous Administered
Ampicillin in a Mouse Model
Nakanishi, Albertr, Saint Louis University School of Medicine, St
Louis, MO

28 Neuronal Cell Death after Cardiorespiratory Arrest in a Porcine
Model
Singer A, Stony Brook University, Stony Brook, NY

29 Trans Sodium Crocetinate: A Novel Kosmotropic Molecule that
Enhances Oxygen Diffusion in the Treatment of Hypoxia-Driven
Medical Emergencies
Moyo V, LEAF Pharmaceuticals, Southeastern, PA

Critical Care

30 The Impact of the New Septic Shock Definition on Previously
Defined Septic Shock Patients
Sterling S, University of Mississippi Medical Center, Jackson, MS

31 How Much Does Extracorporeal Membrane Oxygenation in Cardiac
Arrest Cost?
Rolston D, Ronald Reagan UCLA Medical Center, Los Angeles,
CA

32 Quick SOFA Scores Predict Mortality in Emergency Department
Patients With and Without Suspected Infection
Ng J, Stony Brook University, Stony Brook, NY

33EMF Characteristics of Emergency Department Patients With Short
Intensive Care Unit Admission for Diabetic Ketoacidosis:
Implications for Resource Utilization
Dhaliwal J, University of Colorado, Aurora, CO

Education

34 Time-Motion Study of Attending Physician Teaching Activities and
Interruptions at a Large Academic Emergency Department
Coplin M, Emory University, Atlanta, GA

35 Observational Survey of the Impact of Scribe Utilization on Resident
Education and Fatigue Mitigation
Thompson M, Mayo Clinic, Rochester, MN

36 Impact of a Choosing Wisely Based Educational Initiative in the
Emergency Department
Spangler R, University of Maryland School of Medicine,
Baltimore, MD

37 In Search of The Herbert Effect: The Impact of an Emergency
Medicine Podcast on the Frequency of Diagnostic and Treatment
Patterns in Emergency Departments.
Runde D, University of Iowa Hospitals and Clinics, Iowa City, IA

38 Social Media and Medical Professionalism: An Assessment of
Behavior on Facebook by Emergency Medicine Residents
Langenfeld J, University of Nebraska Medical Center, Omaha,
NE

39 Ability of Critical Care Medics to Confirm Endotracheal Tube
Placement by Ultrasonography: A Simulation Study
Joyce M, Virginia Commonwealth University, Richmond, VA

Cardiovascular

40 Incidence of 30-Day Major Adverse Cardiac Events for Emergency
Department Patients With Normal Range High Sensitivity
Troponin T
Chan C, London Health Sciences Centre, London, ON

41 Major Bleeding in VTE Patients Treated With Rivaroxaban: An
Analysis of Patients With Select Characteristics
Peacock WF, Baylor College of Medicine, Houston, TX

42 Incremental Economic Burden Associated With Major Bleeding
Among Atrial Fibrillation Patients Treated With Factor Xa Inhibitors
Neuman W, Portola, South San Francisco, CA

43 US Emergency Department Prescription of Oral Anticoagulants after
Atrial Fibrillation Diagnosis
Kea B, Oregon Health and Sciences University, Portland, OR

44 Rapid Rule-Out of Type 1 Acute Myocardial Infarction Using a
Contemporary Cardiac Troponin I Assay With Initial Undetectable
Concentrations or Serial Concentrations Below the 99th Percentile
Scott N, Hennepin County Medical Center, Minneapolis, MN
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SUNDAY, OCTOBER 16, 2016 —cont'd
45 Terminal QRS Distortion is Commonly Present in Anterior STEMI

but Is Absent in Benign Early Repolarization
Smith S, Hennepin County Medical Center, Minneapolis, MN

46EMF Accelerometer-Based Acoustic Cardiography to Detect Ventricular
Unloading in Acute Heart Failure
Stayer D, Wayne State University School of Medicine, Detroit, MI

SUNDAY, OCTOBER 16, 2016

10:30 AM - 11:30 AM
ELECTRONIC PRESENTATIONS

Administration

47 LEAN in to Get Patients Out - North Project
Luu A, LACþUSC Medical Center, Los Angeles, CA

48 Tele-Screening in the Emergency Department: A Prospective
Evaluation of Efficiency and Acceptability
Iloabachie C, The Johns Hopkins Hospital, Baltimore, MD

49 The Effect of Nursing Handover on the Management of Sepsis and
Septic Shock Patients in the Emergency Department
Alsolamy S, King Abdulaziz Medical City-CR, Riyadh

50 Who Is the Other Person in the Room: Patient Attitudes Towards
Emergency Department Medical Scribes
Bastani A, Troy Beaumont Hospital, Troy, MI

51 A Streamlined Massive Transfusion Protocol Using Lean
Methodology
Legome E, Kings County Hospital, Brooklyn, NY

52 Physician-Level Differences in Emergency Department Length of
Stay
Traub S, Mayo Clinic Arizona, Phoenix, AZ

Airway

53 Prospective Randomized Pilot Trial of a Novel Single Lung
Intubation Technique
Gottlieb M, John H. Stroger Jr. Hosptial Of Cook County,
Chicago, Il

54 STABCric 3: Surgical Technique against Bougie Cricothyrotomy
Layng E, St Luke’s University Hospital, Bethlehem, PA

55 The Prevalence of Hemodynamic Instability after Emergency
Department Rapid Sequence Intubation
Slattery D, University of Nevada School of Medicine, Las Vegas,
NV

56 A Novel Method to Describe Emergency Airway Challenges,
Techniques, and Success Rates: A One-Year Experience in a Busy
County Emergency Department
Driver B, Hennepin County Medical Center, Minneapolis, MN

57 Telemedicine-Assisted Intubation in Rural Emergency Departments:
A National Emergency Airway Registry Study
Van Oeveren L, Avera Health, Sioux Falls, SD

Critical Care

58 The Association Between Arterial Carbon Dioxide Tension, Minute
Ventilation, and Neurological Outcome after Cardiac Arrest
Tolins M, University of Washington, Seattle, WA

59 Number Needed to Treat With 4-Factor Prothrombin Complex
Concentrate versus Plasma to Avoid Volume Overload Events
Milling TJ, Seton/UT Southwestern Clinical Research Institute of
Austin, Austin, TX

60 Feasibility of an Immediate Rapid Reversal of Warfarin Protocol Using a
Modified Dosing of a Four-factor Prothrombin Complex Concentrate
Lee D, North Shore University Hospital, Manhasset, NY

61 Utility of a Nurse-Initiated Screening Protocol in Triage on Early
Identification and Treatment of Emergency Department Patients
Diagnosed With Sepsis
Alanis J, University of Missouri, Columbia, MO

62 Comparison of Stress Biomarkers in Emergency Department Patients
with Severe Pain or Agitation
Klein L, Hennepin County Medical Center, Minneapolis, MN

63 A Composite Hemodynamic (Heart Rate Variability) and Plasma
Biomarker (Circulating Mitochondrial DNA) Measure for the
Early Detection of Severe Sepsis
Finkelsztein E, New York Presbyterian Hospital - Weil Cornell
Medical College, New York, NY

64 Three-Hour Bundle Compliance May Confer Greater Mortality
Benefit for Sepsis Patients Presenting With Less Severe
Hyperlactemia
Gribben J, North Shore University Hospital, Manhasset, NY

Education

65 Ultrasound-Guided Vascular Access Education: Effectiveness of Live
versus Recorded Instruction
Lyon M, Augusta University, Augusta, GA

66 Internship Preparation Course: Can a Fourth Year Medical School
Course Lead to Sustained Confidence With Medical
Decisionmaking, Procedures, and Communication Several Months
Into Residency?
Mutter M, University of Virginia, Charlottesville, VA

67 Faculty and Resident Assessment of Medical Education Skills
(FRAMES): Impact of a Needs Assessment and Teaching Skills
Workshop on Observed Clinical Teaching
Runde D, University of Iowa Hospitals and Clinics, Iowa City, IA

68 An Online, Interactive Lecture Is Equivalent to an Online,
Narration-Only Lecture of the Focused Assessment With
Sonography for Trauma Ultrasound Examination
Hayden G, Medical University of South Carolina, Charleston, SC

69 The Uphill Battle of Performing Education Scholarship: Barriers
Education Researchers Face
Jordan J, Harbor-UCLA Medical Center, Torrance, CA

323 Virtual Reality Simulation Can Help Prepare Emergency Physicians
for REBOA
Teeter W, RA Cowley Shock Trauma Center, Baltimore, MD

Cardiovascular

70 Diagnostic Performance of a New Real-Time Cardiac Electrical
Biomarker
Schreck D, Atlantic Health System, Morristown, NJ

71 Impact of a Non-Invasive CVP Measurement Device on Emergency
Department Physician Management of Patients With Acute Heart
Failure
Favot M, Wayne State University, Detroit, MI

72 Does an Acute Change in Serum Potassium Cause Electrocardiogram
Changes?
Farcas A, Baylor College of Medicine, Houston, TX

73 Early Exclusion of Major Adverse Cardiac Events in Emergency
Department Chest Pain Patients: Prospective Observational Study
Rainer T, The Chinese University of Hong Kong, Hong Kong, SAR

Volume 68, no. 4s : October 2016 Annals of Emergency Medicine 3A
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SUNDAY, OCTOBER 16, 2016 —cont'd
74 Mean HEART Scores for Admitted Chest Pain Patients Are Higher

in More Experienced Providers
Dubin J, WHC, Washington, DC

75 Withdrawn

SUNDAY, OCTOBER 16, 2016

11:30 AM - 12:00 PM
State-of-the Art: “What is EM’s Role in Curbing the Firearm Injury
Epidemic?”
Megan Ranney, MD, MPH, FACEP; Pat Carter, MD, FACEP; Marian Betz,
MD, MPH

1:00 PM - 2:00 PM
ELECTRONIC PRESENTATIONS

Administration

76 Effect of a Sickle Cell Vaso-occlusive Crisis Observation Unit
Pathway on the Admission Rate for Frequent Emergency
Department Users
Lyon M, Augusta University, Augusta, GA

77 FastER Care in the Emergency Department Leads to Improvement
in Emergency Department Throughput Metrics as Well as
Improved Patient Experience
Robinson M, University of Missouri-Columbia, Columbia, MO

78 What Happens to Emergency Patients Who Leave Without Being
Seen by a Physician?
Castillo E, University of California, San Diego, San Diego, CA

79 Management Group Admittance Rates from an Emergency
Department Observation Unit for Patients With Sickle Cell Disease
Lyon M, Augusta University, Augusta, GA

80 The Association Between Triage Acuity Scores, Resource Utilization
and Mortality: A National Perspective
Towery H, Stony Brook University, Stony Brook, NY

81 Emergency Physician Evaluation of Physician Assistant and Nurse
Practitioner Scope of Practice and Quality of Care in United States
Emergency Departments
Phillips A, Stanford University, Palo Alto, CA

Diagnostics

82 Measurement of a Novel Biomarker, sPLA2-IIA as a Marker of an
Inflammatory Response in Patients Meeting SIRS Criteria: A Pilot
Study
Berg E, St. Luke’s University Hospital, Bethlehem, PA

83 B-Mode Ultrasound Signs in Ovarian Torsion and Normal Doppler
Blood Flow: Masses, Cysts, and Follicular Ring Sign - A Potential
Diagnostic Algorithm
Melniker L, NY Methodist Hospital, Brooklyn, NY

84 Retrospective Case-Control Study of 6-Month Clinical Outcomes
Following Magnetic Resonance Angiography versus Computed
Tomography Angiography for the Diagnosis Of Pulmonary Embolism
Repplinger M, University of Wisconsin - Madison, Madison, WI

85 Implementation of a MRI Program for the Evaluation of Pediatric
Right Lower Quadrant Abdominal Pain: Effect on Emergency
Department Length of Stay in Adolescent Females
Olympia R, Penn State Hershey Medical Center, Hershey, PA

86 Accuracy Of Three Pre-Endoscopic Risk Scores in Patients With
Upper Gastrointestinal Bleeding at a University Hospital in Chile.
A Retrospective Study
Mena N, Pontificia Universidad Católica de Chile, Santiago

87 Reducing CT Utilization in the Evaluation of Renal Colic in the
Emergency Department
Hertner G, University of Colorado Health Memorial Hospital,
Colorado Springs, CO

Emergency Medical Services

88 Implementation Of A Nurse Practitioner Response Unit In An
Urban Ems System
Sanko, Stephen, University of Southern California, Los Angeles,
CA

90 Defining and Measuring Reduced Radiation Dose CT Scan
Utilization for Renal Colic CT
Moore C, Yale University, New Haven, CT

91 An Analysis of Four Years of Experience at the Electric Daisy
Carnival in Las Vegas
Zitek T, University of Nevada School of Medicine, Las Vegas, NV

92 Predictors of Response Times for Collegiate Emergency Medical
Services
Wolbrom D, St. George’s University School of Medicine,
St. George

93EMF Out-of-Hospital Assessment of Head Injury in Older Adults:
Influence on Destination Decisions and Agreement With
Emergency Physician Assessment
Jones C, Univesity of Rochester School of Medicine and
Dentistry, Rochester, NY

Education

94 A Model to Describe Monthly Progression of Emergency Medicine
Resident Productivity
Turner-Lawrence D, Beaumont Health, Royal Oak, MI

95 Integrating Observation Unit Shifts in the Emergency Medicine
Medical Student Clerkship
Kim E, Thomas Jefferson University Hospital, Philadelphia, PA

96 Novel Use of Ultrasound to Teach Reproductive Physical
Examination Skills and Pelvic Anatomy
Adhikari S, University of Arizona, Tucson, AZ

97 Cost-Effectiveness of Faculty Physician Incentives for Resident
Feedback
Nelson J, Regions Hospital, St. Paul, MN

98 Ultrasound-Guided Nerve Blocks: A Comparison of Two Teaching
Methods: Traditional Identification of Nerves versus Hands-On
Practice With a Gel Phantom Model
Euerle B, University of Maryland School of Medicine, Baltimore,
MD

99 Impact of a Nursing Shortage on Emergency Medicine Residency
Training
Palter J, Stroger Hospital of Cook County, Chicago, IL

Cardiovascular

100 Effectiveness and Safety of Procainamide in the Cardioversion of
Atrial Fibrillation and Flutter in the Community Emergency
Department Setting: A PHARM CAFE Study
Lugovskaya N, University of California, Davis, CA

Research Forum Educational Program 2016
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SUNDAY, OCTOBER 16, 2016 —cont'd
101 Clinical Performance of a Novel Point-of-Care Technology for

Bedside Measurement of Cardiac Troponin-I
Hausfater P, Hopital Pitié-Salpêtrière And Sorbonnes Universités
UPMC-Paris 6, Paris

102 Efficacy and Safety Performance of an Evidence-Based Cardiac Stress
Testing Protocol in an Emergency Department Chest Pain Unit
Hafner J, University of Illinois College of Medicine at Peoria,
Peoria, IL

103 Use of NT-ProBNP Biomarker Amongst Cardiologists and
Emergency Physicians to Diagnose Acute Heart Failure in the
Undifferentiated Dyspneic Emergency Patient
Steinhart B, Saint Michael’s Hospital, Toronto, ON

104 Comparison of Chest Pain Risk Scoring Tools to Determine
Emergent Cardiac Imaging Needs and Major Adverse Cardiac
Events Occurrence in an Emergency Department Observation
Unit
Hamblin L, John Peter Smith Hospital, Fort Worth, TX

105 Ultrasound-Enhanced Catheter-Directed Thrombolysis for Patients
With Massive and Submassive Pulmonary Embolism Presenting to
the Emergency Department
Kumar V, Wayne State University, Detroit, MI

106EMF Effects of Early versus Delayed Oral Antihypertensive Therapy in
Hypertensive Acute Heart Failure
Viau D, Wayne State University School of Medicine, Detroit, MI

2:00 PM - 3:00 PM
Plenary Session - “Late Breaker”

1 Burden of Hyperkalemia and Treatment Patterns in the Emergency
Department Setting: Results from the REVEAL-ED Study
Peacock WF, Baylor College of Medicine, Houston, TX

2 Two-Site Bouncebacks: A Multilevel Analysis of Patients Returning
to the Same or Different Hospital Within 72-hours of Initial
Emergency Department Presentation
Shy B, Icahn School of Medicine at Mount Sinai, New York, NY

3 Sepsis-3 Criteria for Risk Stratification in Emergency Patients: The
SCREEN International Study
Freund Y, Hopital Pitié-Salpêtrière, Paris

4 GEDI WISE: Evaluation of the Transitional Care Nurse
Intervention Impact on Hospital Admissions From the Emergency
Department
Hwang U, Mount Sinai School of Medicine, New York, NY

5 Low-risk Pulmonary Embolism (LOPE) Patients Can Be Safely
Managed as Outpatients
Bledsoe J, Intermountain Healthcare, Murray, UT

SUNDAY, OCTOBER 16, 2016

3:00 PM - 4:00 PM
ELECTRONIC PRESENTATIONS

Administration

107 How Good Are Paramedics and Emergency Physicians at Diagnosing
a STEMI by EKG Compared to Cardiologists?
Jennings L, Medical University of South Carolina, Charleston, SC

108 The Effect Of Shifting Bottlenecks on Wait Times for Patients
Undergoing Head CT in the Emergency Department
Rogg J, Massachusetts General Hospital, Boston, MA

109 Opening an Integrated Cancer-Specific Emergency Department
in a Tertiary Academic Hospital: Operational Planning and
Preliminary Analysis of Operations, Quality and Patient
Populations
Delatore L, The Ohio State University, Columbus, OH

110 Cost Savings Generated by a Radio Frequency Identification Search
System
Wang R, Mayo Clinic, Rochester, MN

111 Early Impact of Scribes on Throughput in Adult and Pediatric
Academic Emergency Departments
Heaton H, Mayo Clinic, Rochester, MN

112 Randomized Comparison of Three Different Lengths of Guidewire
Insertion to Reduce Arrhythmic Episodes During Central Venous
Catheterization Through Right Internal Jugular Vein
Lee J, Keimyung University Dongsan Medical Center,
Keimyung University College of Medicine, Daegu, Korea,
Republic of

113 Impact of Scribes on Billed Relative Value Units in an Academic
Emergency Department
Jones D, Mayo Clinic, Rochester, MN

Diagnostics

114 Computed Tomographic Imaging in the Assessment of Blunt Facial
Injury in the Emergency Department
Finnerty N, The Ohio State University, Columbus, OH

115 Acute Care Diagnostics Collaboration: Bayesian Diagnostic Quality
Assessment of Quick Sepsis Related Organ Failure Assessment
Score (qSOFA) Integrated With Out-of-Hospital Point-of-Care
Lactate
Cochon L, Universitat de Barcelona, Barcelona

116 Withdrawn

117 Trends in Computed Tomography and Ultrasonography
Use in Pediatric Patients Presenting to US Emergency
Departments With Non-traumatic Abdominal Pain from 2007
to 2011
Cohen J, Childrens National Medical Center, Washington, DC

118 The Utility of Diagnostic Ultrasound for the Identification of
Individuals “At Risk” for the Development of Patellofemoral Joint
Osteoarthritis
Gordon R, Augusta University, Augusta, GA

119 Development of a Clinical Prediction Rule for Urinary Tract
Infection
Kerr D, Dartmouth Hitchcock Medical Center, Lebanon, NH

120 Plasma Inducible Nitric Oxide Synthase as a Biomarker for Sepsis in
Emergency Department Patients
Pan S-M, *University of California, San Francisco/Zuckerberg
San Francisco General, San Francisco, CA

Emergency Medical Services

121 Paramedics Receiving Training in Low Acuity Complaints
Demonstrate Safety in Alternate Destination Disposition
Recommendations
Schlesinger S, University of California, Irvine, Irvine, CA

122 An Evaluation of Screening Tools to Predict Opioid Misuse in the
Emergency Department
Chalmers C, UC San Diego, San Diego, CA

Research Forum Educational Program 2016
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SUNDAY, OCTOBER 16, 2016 —cont'd
123 Evaluation of the Motor Vehicle Collision Scene to Improve Patient

Outcome
Singh A, Kansas City University of Medicine and Biosciences,
Kansas City, MO

124 Patient Satisfaction with Scripted Consent Performed by Paramedics
for Enrollment in Out-of-Hospital Research
Schlesinger S, University of California, Irvine, Irvine, CA

125 Evaluating The Effectiveness of an Emergency Department Based
Referral to a Community Asthma Prevention Program on
Reducing Emergency Department Utilization for Asthma
Abdur-Rahman M, UF Health College of Medicine Jacksonville,
Jacksonville, FL

126 An Observational Study of Albuterol Administration by BLS
Providers
Morgan S, Christiana Care Health System, Newark, DE

Health Care Policy

127 Emergency Department Interventions and Their Effect on
Delirium’s Natural Course: The Folly May Be in the Foley
Noel C, Vanderbilt University Medical Center, Nashville, TN

128 Determining Factors Associated With EMTALA Investigations and
Citations: For Profit Hospitals at Increased Risk
Menchine M, USC Keck School of Medicine, Los Angeles, CA

129 Impact of Hospital “Best Practices” Mandates on Emergency
Department Opioid Prescribing and Pain-Related Visits
Sun B, Oregon Health and Science University, Portland, OR

130 Has the Rescheduling of Hydrocodone Changed Emergency
Department Prescribing Practices?
Day R, University of Texas at Austin, Austin, TX

131 Community Naloxone Distribution in a Largely Rural State: Impact
of Legislation and Challenges Faced
Strout T, Maine Medical Center, Portland, ME

132EMF Changes in Insurance Coverage and Hospital Emergency
Department Use across Community Areas after Implementation of
the Affordable Care Act
Dresden S, Northwestern University Feinberg School of
Medicine, Chicago, IL

133EMF Impact of Insurance Expansion on Hospital Care for the Uninsured
in Maryland
Xu T, Johns Hopkins School of Medicine, Baltimore, MD

Cardiovascular

134 Risk Factors for Admission in Emerging Adults (18-25) With
Asthma Seeking Care in Urban Emergency Department
Olsen E, Wayne State University, Detroit, MI

135 Aerosol Dose Matters in the Emergency Department: A Comparison
of the Impact of Bronchodilator Administration With Two
Nebulizer Systems
Dunne R, St John Hospital and Medical Center/Wayne State
University, Detroit, MI

136 Impact of Electronic Clinical Decision Support on Initial Site of Care
for Emergency Department Patients With Acute Pulmonary
Embolism
Vinson D, The Permanente Medical Group, Oakland, CA

137 Intermountain Risk Score Stratifies Pulmonary Embolism Severity
Index to Better Predict Mortality Across All Classes
Bledsoe J, Intermountain Healthcare, Park City, UT

138 Intermountain Risk Score Is Highly Predictive of Pulmonary
Embolism Mortality
Bledsoe J, Intermountain Healthcare, Murray, UT

139 Admit or Discharge: Management of Incidental Pulmonary
Embolism in an Emergency Center
Banala S, The University of Texas MD Anderson Cancer Center,
Houston, TX

140EMF Pulmonary Hypertension as a Sickle Cell Disease Emergency:
Is There a Role for Preemptive Pharmacogenetic Testing?
Jaja C, University Of Cincinnati, Cincinnati, Oh

MONDAY, OCTOBER 17, 2016

8:00 AM - 9:00 AM
ELECTRONIC PRESENTATIONS

Health Services Research

141 Characteristics of Frequent Users of Emergency Departments With
Pain-Related Diagnoses
Castillo E, University of California, San Diego, San Diego, CA

142 Mental Health Emergency Department Visits: 24 Hours and
Counting, Characteristics Associated With Prolonged Length of Stay
Lippert S, Stanford, Stanford, CA

143 Improving the Identification of Emergency Department Visits in
Medicare Administrative Claims
Venkatesh A, Yale University School of Medicine, New Haven, CT

144 Hospital Strategies for Reducing Emergency Department Crowding:
A Mixed-Methods Study
Chang A M, Thomas Jefferson University Hospital,
Philadelphia, PA

145 Multi-patient High Utilizer Addresses: Defining a Unique
Population of High Utilizers of Emergency Care
Dworkis D, Harvard Medical School, Boston, MA

Informatics

146 Clinical Photography Using a Mobile Application in the Emergency
Department: Our Institutional Experience
Wyatt K, Mayo Clinic, Rochester, MN

147 Transition to Electronic Documentation Is Associated With Positive
Effects on Emergency Medicine Resident Productivity
Winter J, Christiana Care Health System, Newark, DE

148 Driving Providers to Document Red Flags and Reduce Diagnostic
Imaging: Are Education and Best Practice Advisories Enough?
Engineer R, The Cleveland Clinic Foundation, Cleveland, OH

149 Use of Clinical Decision Support Tools to Meet Compliance With
CMS SEP-1 Sepsis Guidelines
Engineer R, The Cleveland Clinic Foundation, Cleveland, OH

Emergency Medical Services

150 Dispatch Accuracy Effect on Neurologically Intact Survival: A
Retrospective Cohort Study
Mapp J, San Antonio Uniformed Services Health Education
Consortium, San Antonio, TX

151 Does a Brief Educational Intervention Allow for Greater
Out-of-Hospital Recognition of Acute Stroke by Paramedics?
Jacoby J, Lehigh Valley Health Network, Bethlehem, PA
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152 Time to Epinephrine in Out-of-Hospital Cardiac Arrest: A

Retrospective Analysis of Intraosseous vs. Intravenous Access
Ross E, UTHSCSA/SAUSHEC, San Antonio, TX

153 Double Sequential Defibrillation in Out-of-Hospital Cardiac Arrest:
A Retrospective Cohort Analysis
Ross E, UTHSCSA/SAUSHEC, San Antonio, TX

154 Does Home Benzodiazepine and Anticholinergic Medication Use
Increase the Odds of Delirium in Older Emergency Department
Patients?
Yuan S, Vanderbilt University School of Medicine, Nashville, TN

155 Classification of Bystander CPR Using 911-Call Review versus Field
Report
Sanko S, University of Southern California, Los Angeles, CA

Injury Prevention

156 Emergency Department Moped-Related Injuries in the United States
2002-2014
Johnson N, University of Iowa, Iowa City, IA

157 Epidemiology and Geospatial Analysis of All-Terrain Vehicle Crashes
in Iowa
Qin E, University of Iowa Carver College of Medicine, Iowa City, IA

158 Epidemiology of Hoverboard Injuries Requiring Emergency Care
Bandzar S, New York Presbyterian - University Hospital of
Columbia and Cornell, New York, NY

159 Withdrawn

160 Health Care Usage and Risk Screening Within One Year of Suicide
Death
Stuck A, University of California, San Diego, San Diego, CA

161 Design Interventions for Preventing Workplace Violence in the
Emergency Department: A Systematic Review Leading to a
Checklist of Deployed Interventions
Gillani S, McGill University, Montreal, QC

303 Resuscitative Endovascular Balloon Occlusion of the Aorta Improves
Quality of Resuscitation versus Thoracotomy in Patients in
Traumatic Arrest
Teeter W, RA Cowley Shock Trauma Center, Baltimore, MD

International/Global

162 HIVTesting Practices and Provider Attitudes in Belize Emergency Care
Wiskel T, Warren Alpert Medical School of Brown University,
Providence, RI

163 Out-of-Hospital Application of the South African Triage Scale:
Discordance between Gold Standard and Medic Triage
Mould-Millman N-K, University of Colorado, School of Medicine,
Aurora, CO

164 Evaluation of Trauma Patient Presentations and Outcomes at a
Ugandan Regional Referral Hospital
Schriger S, Point-of-care Ultrasound in Resource-limited
Environments, Philadelphia, PA

165 Assessing Accuracy and Inter-Rater Reliability of the Emergency
Severity Index in Triage in the Al-Rahba Emergency Department:
A Cross-Sectional Observational Study
Mistry B, Johns Hopkins University School of Medicine,
Baltimore, MD

166 A Triple Burden of Disease Revealed by Pilot Prospective Registry
in a Major East Africa Accident and Emergency Department
Myers J, University of North Carolina at Chapel Hill,
Chapel Hill, NC

167 Pediatric Emergency Medicine Registry of Kenya: An Analysis of
Acute, Episodic Care at Kenyatta National Hospital in Nairobi,
Kenya
Wilson P, University of North Carolina, Chapel Hill, NC

168 Head Injury is the Leading Cause of Presentation and Admission
to a Tertiary Care Center in Kenya: A Descriptive Analysis of
Emergency Department Patients at Kenyatta National Hospital
Ekernas K, Colorado Permanente Medical Group/Saint Joseph
Hospital, Denver, CO

9:00 AM - 10:00 AM
ELECTRONIC PRESENTATIONS

Health Services Research

169 Geospatial Analysis of Patient’s Home Addresses to Facilitate
Pre-Hospital Community Response
Dworkis D, Harvard Medical School, Boston, MA

170 Impact Of An Urban, Police Department-Initiated Jail Diversion of
Inebriates to a Sobering Center
Weltge A, UTHealth McGovern School of Medicine, Houston, TX

171 Emergency Department Proximity to Public Transportation: A
Comparison of Freestanding and Hospital EDs in Three
Metropolitan Areas
Carlson L, Brigham & Women’s Hospital, Boston, MA

172 Regionalization of Post Out-of-Hospital Cardiac Arrest Care in
Florida
Salhi R, Michigan State University, East Lansing, MI

173 Patient Use of Emergency Departments as a Function of
Socio-Demographic Variables, Primary Care Access, Insurance
Status, Frequency of Past Emergency Department Use, and Perceived
Acuity
Lightbody A, Cleveland State University, Cleveland, OH

174 The Feasibility of Consent for Computed Tomography in Acute
Trauma Patients
Moore N, UCSF, San Francisco, CA

Informatics

175 Hospital Crossover of Patients With Sickle Cell Disease in a Health
Information Exchange
Slovis B, Icahn School of Medicine at Mount Sinai / Columbia
University, New York, NY

176 The Asthma Mobile Health Study: Wildfires and Asthma
Exacerbations, Just Blowing Smoke or is There a Correlation?
Gowda I, Mount Sinai Hospital, New york, NY

177 Can an Electronic Health Record Order Set Improve Analgesia and
Sedation in the Intubated Emergency Department Patient?
Ritchey P, Cleveland Clinic Foundation, Cleveland, OH

178 Forcing Functions in a Clinical Decision Support Tool to Drive Risk
Stratification During Evaluations for Pulmonary Embolism
Engineer R, The Cleveland Clinic Foundation, Cleveland, OH

Emergency Medical Services

179 The Impact of Community Paramedicine Programs on the Health of
Rural Communities in the United States and Canada: A Systematic
Review
Condino A, University of Washington, Seattle, WA
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180 Medical Screening Exam Utilized to Manage Emergent and Non-

Emergent Patients Presenting to the Emergency Department
Sukpraprut-Braaten S, Unity Health, Searcy, AR

181 Depression and Survival in Patients With Cancer Presenting to the
Emergency Department for Pain
Reyes-Gibby C, The University of Texas MD Anderson Cancer
Center, Houston, TX

182 Supply and Demand in Chemical Terrorism Preparedness: Are
CHEMPACKs Enough?
Santos C, Emory University, Atlanta, GA

183 The Risks of Cancer fromDiagnostic Medical Radiation: A Reappraisal
Schultz C, UC Irvine School of Medicine, Orange, CA

184 Economic Community of West African States Disaster
Preparedness Exercise: Building Regional Capacity to Enhance
Health Security
Morton Hamer MJ, Johns Hopkins University School of Medicine,
Baltimore, MD

Pediatrics

185 Request of Analgesia by Patients and Parents for Acute Pain in
Children
Bailey B, CHU Sainte-Justine, Montreal, QC

186 Pediatric Emergency Department Observation Unit Improves
Emergency Department and Hospital Flow and Capacity During
Highest Census Months
Carstairs K, Rady Children’s Hospital/University of California
San Diego, San Diego, CA

187 Intranasal Ketamine for Procedural Sedation and Analgesia in
Children: A Systematic Review
Canton K, University of Western Ontario, London, ON

188 Inpatient versus Outpatient Management of Infants 29-60 Days
With Presumed Pyelonephritis at Low Risk for Bacteremia: A Cost
Analysis
Sarvis A, Children’s National Health System, Washington, DC

189 Out-of-Hospital IV Access in Children
VanderKooy T, University of Colorado School of Medicine,
Aurora, CO

190 The Use of Apneic Oxygenation During the Rapid Sequence
Intubation of Pediatric Patients Is Associated With a Reduced
Incidence of Hypoxemia
Arcaris B, University of Arizona, Tucson, AZ

International/Global

191 The Burden of Acute Injuries at a District Hospital in the Western
Cape Province of South Africa
Zaidi A, Rocky Vista University College of Osteopathic Medicine,
Parker, CO

192 Expectations and Outcomes for the Development of an Ultrasound
Curriculum in a Resource-Limited Environment
Mangan J, Mount Sinai St. Luke’s Mount Sinai West,
New York, NY

193 A Systematic Review of Hyaluronidase-Assisted Subcutaneous Fluid
Administration in Pediatrics and Geriatrics and its Potential
Application in Low-Resource Settings
Wilhelm K, University of Arizona College of Medicine-Phoenix,
Phoenix, AZ

194 Social Network Analysis of International Collaboration in Emergency
Medicine Researches
Lee C-H, Chang Gung Memorial Hospital, Keelung

195 Lack of Resuscitation for In-Hospital Death During a Yellow Fever
Outbreak in Angola, 2016
Yaffee A, Centers for Disease Control and Prevention,
Atlanta, GA

196EMF Impact of Emergency Care Training on Outcomes and Care in a
Ugandan Emergency Department
Rice B, NYU School of Medicine, New York, NY

197EMF Orthopedic Knowledge and Need in the Provincial Philippines: A
Population-Based Survey in Romblon Province
Courtney C, Johns Hopkins Bloomberg School of Public Health,
Baltimore, MD

MONDAY, OCTOBER 17, 2016

10:00 AM - 10:30 AM
State-of-the Art: Outpatient Treatment of Venous Thromboembolism With
Direct Oral Anticoagulants
Jeffrey Kline, MD, FACEP

10:30 AM - 11:30 AM
ELECTRONIC PRESENTATIONS

Health Services Research

198 ACost Analysis of the ChoosingWisely CampaignRecommendation to
Reduce EmergencyDepartment Imaging forNon-Traumatic Back Pain
Lin M, Icahn School of Medicine at Mount Sinai, New York, NY

199 Is Time to Antibiotics in Sepsis a Waste of Time?
Hofmann E, LACþUSC Medical Center, Los Angeles, CA

200 An Explicit Set of Emergency Care-Sensitive Conditions
Vashi A, VA Palo Alto Healthcare System, Menlo Park, CA

201EMF The Office or Emergency Department: Where Do Heavy Opioid
Users Get Their Medications?
Menchine M, USC Keck School of Medicine, Los Angeles, CA

202EMF Do State Prescription Drug Monitoring Programs Reduce Opioid
Consumption?
Menchine M, USC Keck School of Medicine, Los Angeles, CA

203 Rounding for Outcomes: Transforming Emergency Department
Patient Experience Through Real-Time Feedback
Saidinejad M, Harbor UCLA Medical Center, Torrance, CA

Pain Management

204 Haloperidol Undermining Gastroparesis Symptoms in the
Emergency Department
Ramirez R, UCSF Fresno, Fresno, CA

205 Ketadex for Adult Procedural Sedation in the Emergency
Department: A Pilot Study
Woods R, St. Elizabeth Youngstown Hospital, Youngstown, OH

206 Predictors of Hydromorphone Administration in U.S. Emergency
Departments (2007-11)
Amirshahi M, MedStar Washington Hospital Center,
Kensington, MD

207 Randomized Trial of Acupuncture vs. Standard Therapy to Treat
Low Back Pain in the Emergency Department
Fox L, New York University School of Medicine, New York, NY

208 Prospective Randomized Pilot Trial Measuring the Feasibility and
Knowledge Retention of Opioid Education in Emergency
Department Patients Using a Multimedia Platform
Chakravarthy B, University of California, Irvine, Irvine, CA
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209 Assessing Risk of Opioid Abuse Among the Emergency Medicine

Population
Young H, University of Florida, Gainesville, FL

Teaching Fellowship Abstracts

TF1 Self-Instructional Module For Coding Emergency Physician Services
Brown J, Texas Tech University HSC El Paso, El Paso, TX

TF2 Development and Deployment of a Scribe Curriculum in a Busy
Level 1 Trauma Center Emergency Medicine Residency Program
Ramirez R, UCSF Fresno, Fresno, CA

TF3 Sono Buff, An Online Multimedia Point-of-Care Sonography
Training Instrument Designed for Medical Students, Resident
Physicians and Emergency Medicine Faculty
Hafez N, Rush University Medical Center, Chicago, IL

TF4 Learning Electrocardiogram Interpretation Through Deliberate Practice
Tupchong K, NYU School of Medicine, New York, NY

TF5 Practical Aspects in Pediatric Trauma
Beylin M, UCSF, San Francisco, CA

TF6 Adventures in Teaching Millennials: Population Health, Community
Engagement, and Design Thinking for First-Year Medical Students
Newberry J, Stanford School of Medicine, Stanford, CA

TF7 A Novel Integrated Learning Approach for Pre-Clinical Medical
Students through Early Procedural Exposure and Simulation
Tuttle R, Oregon Health and Science University, Portland, OR

TF8 An Introduction to Emergency Medicine Decisionmaking
Oldroyd S, Kaweah Delta Health Care District, Visalia, CA

Pediatrics

210 A Retrospective Institutional Review of Vessel Loops for Incision and
Drainage of Abscesses in the Pediatric Emergency Department
Starr Seal RL, MUSC Children’s Hosptial, Charleston, SC

211 Pediatric Appendicitis: Trends in Emergency Department Imaging
and Outcomes in the Community Setting, 2010-2015
Kene M, The Permanente Medical Group, Oakland, CA

212 Missing Pediatric Appendicitis: Does Chief Complaint Contribute?
Drapkin Z, University of Utah, Salt Lake City, UT

213 Impact of Ondansetron Prescription on Return Emergency
Department Visits among Children With Acute Gastroenteritis
McLaren S, Boston Children’s Hospital, Boston, MA

214 The Impact of a Telepresent Team Leader on Pediatric Resuscitation:
A Randomized Controlled Trial
Butler L, Yale University School of Medicine, New Haven, CT

215 Confirmation of Racial/Ethnic Disparities in the Management of
Severe Bronchiolitis
Goel R, Massachusetts General Hospital, Boston, MA

Psychiatry

216 Does the U Stand For Useless? UDS And Emergency Department
Psychiatric Patients
Riccoboni S, UCSF-Fresno, Fresno, CA

217 Trends among Emergency Department Visits for Suicide-Related
Diagnoses, 2008 - 2014
Brennan J, University of California, San Diego, San Diego, CA

218 Acutely Intoxicated Patients’ Ability to Provide Informed Consent to
Research in the Emergency Department
Klein L, Hennepin County Medical Center, Minneapolis, MN

219 Assessment of Stress Biomarkers in Agitated Emergency Department
Patients Before and after Treatment
Klein L, Hennepin County Medical Center, Minneapolis, MN

220 Adverse Medical Outcomes in Mental Health Patients Seen in an
Academic Emergency Department
Poss C, London Health Sciences Centre, Western University,
London, ON

221 Comparison of the Cross Core Maneuver With the Four-Extremity
Hold in Simulated Agitated Patients
Raizada M, Baylor Scott & White, Temple, TX

11:30 AM - 1:00 PM

EMF Luncheon Showcase

1EMF Availability of Primary Care Follow-up in Greater New Haven after
Emergency Department Visit in the Era of the Affordable Care Act
Chou S-C, Yale-New Haven Hospital, New Haven, CT

2EMF Use of the Emergency Department for Acute, Unscheduled Care by
Vulnerable Medicare Beneficiaries
Venkatesh A, Yale University School of Medicine, New Haven, CT

3EMF Individualizing Patient Treatment for Sickle Cell Disease through
Pharmacogenetics
Lyon M, Augusta University, Augusta, GA

4EMF Effects Of Fibrinogen on Early Resuscitation of Polytrauma With
Traumatic Brain Injury and Free Internal Hemorrhage
St. John A, University of Washington, Seattle, WA

1:00 PM - 2:00 PM
ELECTRONIC PRESENTATIONS

Health Services Research

222 Cancer-Related Emergency Department Bounce Backs: Describing
the Population and Assessing Outcomes
Coyne C, University of California San Diego, San Diego, CA

223 National Survey of Emergency Physicians Concerning Home-Based
Care Options as Alternatives to Emergency Department-Based
Hospital Admissions
Stuck A, West Health Institute, La Jolla, CA

224 The Role of Nursing Experience in Perceptions of Family Presence
During Resuscitation
Gomez G, USC Keck School of Medicine, Los Angeles, CA

225 False Estimates of Predicted Low Acuity Complaints in the
Prehospital and Emergency Environments
Schlesinger S, University of California, Irvine, Irvine, CA

226 Frequent Emergency Department Utilization: Evaluating the Role of
the Patient, Hospital and Community Characteristics
Bergamo C, Denver Health Residency for Emergency Medicine,
Denver, CO

227 Split-Flow Emergency Department Layout Improves Operational
Flow and Decreases Process Variation
Lisankie M, University of South Florida, TEAMHealth, Tampa
General Hospital, Tampa, FL

Pain Management

228 Implementation of Patient-Controlled Analgesia Creates Consistent
Patient Expectations With No Negative Impacts on Operational
Metrics or Patient Experience
Nappi A, University of South Florida, TEAMHealth, Tampa
General Hospital, Tampa, FL
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229 A Phase 1, Open-Label, Randomized, Single Ascending Dose Study

to Evaluate the Pharmacokinetics and Safety of Fentanyl
Sublingual Spray and Fentanyl Citrate Intravenous in Adult Opioid-
Naive Subjects
Smith C, Insys Therapeutics, Chandler, AZ

230 Reduction in Emergency Department Visits After Implementing a
Care Plan in Patients With Drug-Seeking Behavior: Five Year
Analysis
Rapp K, Morristown Medical Center, Morristown, NJ

231 Are Non–Pharmacologic Pain Interventions Effective at Reducing
Pain in Adult Patients Visiting the Emergency Department?
Sakamoto J, Duke University School of Medicine, Durham, NC

232 The Use of Sub-Dissociative Ketamine for Sickle Cell Pain in the
Emergency Department
Olivo M, The Brooklyn Hospital Center, Brooklyn, NY

233 Prevalence and Risk Factors for Episodic and Long-Term Opioid Use
after Initial Prescribing in the Emergency Department
Mattson A, Mayo Clinic, Rochester, MN

Teaching Fellowship Abstracts

TF9 Video Self-Assessment: Describing Resident Experience
Madia V, University of California, San Francisco,
San Francisco, CA

TF10 Recognizing Pediatric Respiratory Distress: A Video-based
Instructional Curriculum
Leetch A, University of Arizona, Tucson, AZ

TF11 The Practitioner’s Guide to Global Health: Online Interactive
Evaluative Preparatory Modules for Medical Students, Residents
and Attending Physicians
Myers J, University of North Carolina at Chapel Hill, Chapel
Hill, NC

TF12 The Online Emergency Ultrasound Microsimulator: A Novel
Approach to Assessing Resident Emergency Ultrasound Competency
Field J, Cook County Emergency Medicine Residency, Chicago, IL

TF13 Telehealth Facilitator Certificate Program
Chandra S, Thomas Jefferson University, Philadelphia, PA

TF14 Procedural Sedation Competency for Emergency Medicine Residents
Spangler R, University of Maryland School of Medicine,
Baltimore, MD

TF15 Lessons Learned: A Quality Improvement Curriculum
Nguyen V, UCLA, Los Angeles, CA

Pediatrics

234 Cerebral Oximetry in Non-Intubated Pediatric Isolated TBI Patients
Receiving 3% Hypertonic Saline
McKinney S, UAMS/Arkansas Children’s Hospital, Little
Rock, AR

235 Rectal Thermometry Comparison to Temporal Artery and Axillary
Thermometry in Infants and Children
Forrest A, Naval Medical Center Portsmouth, Portsmouth, VA

236 Improved Outcomes for Pediatric Respiratory Patients Treated in a
Pediatric Emergency Department Observation Unit
Nguyen M, Rady Children’s Hospital San Diego/University of
California San Diego, San Diego, CA

237 Evaluation of Procalcitonin as a Negative Predictor for Serious
Bacterial Infection in Pediatrics
Digman J, University of Arkansas for Medical Sciences, Little
Rock, AR

238 The Impact of Pre-Calculated Doses on Decreasing Medication
Prescribing Errors During Simulated Pediatric Resuscitations: A
Randomized Experimental Simulation Trial
Larose G, CHU Sainte-Justine, Montreal, QC

Wellness/Wellbeing

239 Characteristics of Emergency Department Patients With Agitation
and Excited Delirium Syndrome
Klein L, Hennepin County Medical Center, Minneapolis, MN

240 A Retrospective Review of Antipsychotic Medications Administered
to Psychiatric Patients in a Tertiary Care Pediatric Emergency
Department
Rudolf F, University of California San Diego, San Diego, CA

241 Burnout, Empathy and Emotional Intelligence Among Incoming
Residents of Various Specialties: Are the Differences Born or Made?
Jacoby J, Lehigh Valley Health Network, Bethlehem, PA

242 Current Practices Regarding Wellness Curriculum in Emergency
Medicine Residency Programs
Weichenthal L, UCSF-Fresno, Clovis, CA

243 Individual Competition as a Novel Approach to Population Health
Management: A Corporate Wellness Model Designed in an
Emergency Department Residency Program
Smith J, University of South Florida, TEAMHealth, Tampa
General Hospital, Tampa, FL

244 Measures of Resident Burnout, Empathy and Emotional Intelligence
as a Function of Years in Post-Graduate Training
Jacoby J, Lehigh Valley Health Network, Bethlehem, PA

2:00 PM - 3:00 PM
Plenary Session -Brian O’Neil, MD, FACEP Moderator

6 Intravenous Regional Anesthesia For Pediatric Forearm Fractures in a
Pediatric Emergency Department: Experience in the Last 12 Years
2003-2014
Chua SYI, Singapore General Hospital, Singapore

7 PACman: Paramedic Angiographic Correlates: Utility of the Los
Angeles Motor Score in Predicting Large Vessel Occlusions
Wells J, SUNY Stony Brook Medicine, Stony Brook, NY

8 Variation in Emergency Department Pricing in the United States
Xu T, Johns Hopkins School of Medicine, Baltimore, MD

9 The Use of Emergency Department Diffuse Apneic Oxygenation
versus Usual Care During Rapid Sequence Intubation of
Emergency Department Patients: A Randomized Controlled Trial
Caputo N, Lincoln Medical and Mental Health Center, Bronx, NY

10 Embedded Clinical Decision Support in an Electronic Health Record
Decreases Use of High Cost Imaging in the Emergency Department:
The EmbED study
Bookman K, University of Colorado, Denver, CO

3:00 PM - 4:00 PM
ELECTRONIC PRESENTATIONS

Health Services Research

245 The Impact of the TelEmergency Program on Rural Emergency
Care: An Implementation Study
Sterling S, University of Mississippi Medical Center, Jackson, MS

246 Empiric Antiretroviral Therapy for Acute HIV Infection in the
Emergency Department
Stanley K, USC Keck School of Medicine, Los Angeles, CA
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247EMF Cluster Analysis of Acute Care Utilization Yields Insights for Tailored

Pediatric Asthma Interventions
Abir M, University of Michigan, Ann Arbor, MI

248EMF A Patient-Centered Approach to Observation Care and Transitions
Home
Trivedi A, Thomas Jefferson University Hospital, Philadelphia, PA

249 Waiting for Care: Differences in Emergency Department Length of
Stay and Disposition Between Medical and Psychiatric Patients
Lippert S, Stanford, Stanford, CA

387EMF Inter-Hospital Transfer Is Common and Costly for Patients With
Severe Sepsis or Septic Shock
MohrN, Univeristy of IowaCarver CollegeofMedicine, IowaCity, IA

Pain Management

250 Predictors of Opioid Analgesic Administration for Abdominal Pain in
the Emergency Department
Mazer-Amirshahi M, MedStar Washington Hospital Center,
Washington, DC

251 The Anesthetic Effect of Modified Subcutaneous Single-Injection
Digital Block
Jeon W, Inje University Ilsan Paik Hospital, Goyang

252 Predictors of Responders to Analgesia in the Treatment of Acute Gout
Rainer T, The Chinese University of Hong Kong, Hong Kong, SAR

253 A Multifaceted Approach to Improved Timeliness of Analgesia for
Long Bone Fractures and Patient Satisfaction With Pain
Management
Walker L, Mayo Clinic, Rochester, MN

254 A Randomized Double-Blind Clinical Trial of Naproxen þ
Diazepam versus Naproxen þ Placebo For Emergency Department
Patients With Acute, Non-Radicular Low Back Pain
Friedman B, Albert Einstein College of Medicine, Bronx, NY

255 Differences in Opioid Prescribing Patterns Among Emergency
Medicine Independent Providers and Trainees
Androski C, University of Massachusetts Medical School,
Worcester, MA

Quality and Patient Safety

256 Bivariate Analysis of Early Returns to Different Hospitals after
Emergency Care
Kim E, Icahn School of Medicine at Mount Sinai, New York
City, NY

257 The Medical Coat: Bacterial Vector vs Professional Tradition
Donlan S, NorthShore University HealthSystem, Evanston, IL

258 Identifying Medical Error in the Evaluation of Low and Intermediate
Risk Chest Pain Patients
Birkahn R, New York Methodist Hospital, Brooklyn, NY

259 Are Triage Questions Sufficient to Assess Fall Risk in The Emergency
Department?
Southerland L, The Ohio State University, Columbus, OH

260 Impact of Patient Ethnicity and Language Proficiency on Emergency
Department Triage
Davey K, Mt Sinai St Luke’s Roosevelt, New York, NY

Neurology

261 Obtaining Consent and Proper Documentation of Treatment of
Ischemic Stroke by IV tPA At The Emergency Department
Mohebbi M, University of Missouri-Columbia, Columbia, MO

262 Significant Improvements in “Door-To-CT” “Door-To-tPA” Times
And Frequency of tPA Given When a Stroke Center Transitions
From Primary to Comprehensive
Ponder C, Orlando Health, Orlando, FL

263 Does Failure to Activate Stroke Resources from the Out-of-Hospital
Setting Delay Stroke Recognition by Emergency Department Staff?
Youngren M, University of Massachusetts Medical School,
Worcester, MA

264 Comparison of Severity of Intracranial Hemorrhage in Patients on
Warfarin or a Novel Oral Anticoagulant
Choe D, Stony Brook University, Stony Brook, NY

265 Infrared Eye-Tracking for the Diagnosis of Pediatric Concussions
Sheppard-Jones N, McGill University, Montreal, QC

266 Sex Disparity In Door-To-CT Time in Acute Stroke Patients
Presenting To The Emergency Department
Murray E, University of Massachusetts Medical School,
Worcester, MA

Trauma

267 Quantifying the Effect of Crystalloid Infusion on Hematocrit Dilution
Darling C, UMass Medical School, Worcester, MA

268 The Comparative Effectiveness of Three Junctional Tourniquet
Devices in Human Volunteers
Gaspary M, Naval Medical Center, Portsmouth, VA

269 Factors Affecting Leadership Style in Trauma Teams: A Qualitative
Analysis
Ford K, USC Keck School of Medicine, Los Angeles, CA

270 Exploring Older Adult Emergency Department Fall Patients’
Understanding of Their Falls: A Qualitative Study
Taylor D, Harvard Medical School, Boston, MA

271 Using Provider Perspectives to Identify Core Content for a
Leadership in Trauma Training Program
Roepke C, USC Keck School of Medicine, Los Angeles, CA

272 En Route Intraosseous Access Performed in the Combat Setting
Maddry J, 59th MDW/ST Air Force En Route Care Research
Center, Ft. Sam Houston, TX

TUESDAY, OCTOBER 18, 2016

8:00 AM - 9:00 AM
ELECTRONIC PRESENTATIONS0

Public Health

274 Prescribing of Opioids and Benzodiazepines after Drug Overdose
Griggs C, Carolinas Medical Center, Charlotte, NC

275 Targeting Homeless Population Needs Using Community-Based
Participatory Research Methods in an Urban Emergency Department
Franco A, Yale New Haven Hospital, New Haven, CT

276 Will Scheduled Clinic Visits Prevent Emergency Department Re-
Admission in Chest Pain Patients?
Yao W, Columbia University, New York, NY

277 Conflicting Estimates of Firearm Injuries Treated in United States
Emergency Departments, 2007 - 2012
Fleischman R, Harbor-UCLA Medical Center, Torrance, CA

278 Emergency Department Utilization by Californians With Sickle Cell
Disease, 2005-2014
Hulihan M, CDC, Atlanta, GA
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279 Perceptions of Sharing Prescribed Controlled Substances among an

Emergency Department Population
Young H, University of Florida, Gainesville, FL

Resuscitation

280 Treatment at High-Volume Cardiac Arrest Centers Is Associated With
Better Neurologic Outcome after Out-of-Hospital Cardiac Arrest
Bosson N, LA County EMS Agency, Santa Fe Springs, CA

281 Staff Perception of Family Presence during Adult Cardiopulmonary
Resuscitation
Walker W, University of Tennessee - Chattanooga College of
Medicine, Chattanooga, TN

282 Prognostic Factors for Good Neurologic Outcome in Patients With
Prolonged Resuscitation Efforts
Kim J, University of Ulsan College of Medicine, Asan Medical
Center, Seoul

283 CPR Duration and Survival in Out-of-Hospital Cardiac Arrest Patients
Adnet F, AP-HP, Hopital Avicenne, Bobigny

284 Can Serial Focused Echocardiographic Evaluation in Life Support
Predict Resuscitation Outcome or Termination of Resuscitation?:
A Pilot Study
Kim H, Soonchunhyang University Bucheon Hospital, Bucheon

285 New Chest Compression Method in Infant Resuscitations
Lee J, Ajou University School Of Medicine, Suwon, Korea,
Republic of, Inje University Ilsan Baek Hospital, Ilsan, Korea,
Republic of

Quality and Patient Safety

286 Sources of Interruptions of Emergency Physicians: A Pilot Study
Kellogg K, MedStar Health, Washington, DC

287 Cost Savings of Early Systemic Corticosteroid Administration in
Acute Pediatric Asthma Exacerbations
Ross J, St John Hospital and Medical Center, Detroit, MI

288 Patient Demographics and Past Behavior Improve Split-flow Triage
Accuracy
Zhang D, Icahn School of Medicine at Mount Sinai, New York, NY

289 Accuracy of Alteplase Dosing for Acute Ischemic Stroke Patients in
an Emergency Department Without Scaled Beds
Dodson C, Palmetto Health Richland, Columbia, SC

290 The Impact of a Standardized Checklist on Transition of Care
During Emergency Physician Change of Shift
Milano A, St. Luke’s University Health Network, Bethlehem, PA

291EMF Effect if Audit and Feedback on Physician Adherence to Clinical
Practice Guidelines for Pneumonia and Sepsis
Trent S, Denver Health Medical Center, Denver, CO

Simulation

292 Exploring the Role of Simulation in Design Thinking: Redesigning
the Emergency Medicine Patient Experience through a Simulated
12-Bed Treatment Area
Leroux E, Stanford University Hospital and Clinics, Stanford, CA

293 Development and Assessment of a Simulation Model of Focused and
Ongoing Professional Practice Evaluations
Hock S, Rush University Medical Center, Chicago, IL

294 Thematic Analysis of Debrief Themes Emerging From High Fidelity
Interprofessional In-Situ Simulations in the Emergency Department
McFetridge C, University of Ottawa, Ottawa, ON

295 Provider BMI Significantly Impacts CPR Depth
Julie I, UC Davis Medical Center, Sacramento, CA

296 Implementation of Tactical Breathing During Simulated Stressful
Situations and Effects on Clinical Performance
Kessler J, Madigan Army Medical Center, Tacoma, WA

297 Central Venous Catheter Insertion Training: A Hospital-Wide
Approach
Steiner B, Yale New Haven Hospital, New Haven, CT

Trauma

298 Detecting Blood Loss With a Wearable, Photoplethysmography
Device
Darling C, UMass Medical School, Worcester, MA

299 Withdrawn

300 Comparative Analysis of Five Methods of Emergency Zipper Release
By Experienced versus Novice Clinicians
Oquist M, College of Human Medicine, Michigan State
University, Grand Rapids, MI

301 The Effect of Limb Elevation on Bleeding Control in a Human
Venous Hemorrhage Model
Du Pont D, Perelman School of Medicine, University of
Pennsylvania, Philadelphia, PA

302 Rib Fractures in the PanScan Era
Murphy C, UCSF/SFGH, San Francisco, CA

9:00 AM - 10:00 AM
ELECTRONIC PRESENTATIONS1

Public Health

304 Computerized Screening for Major Depressive Disorder and Suicide
Risk in an Emergency Department
Biddle E, West Virginia University, Morgantown, WV

305 Medical, Traumatic, and Psychological Emergencies in Incarcerated
Patients
Couture R, University of Tennessee College of Medicine at
Chattanooga, Chattanooga, TN

306 Understanding Non-urgent Emergency Department Visits for
Gynecological Complaints
Fisher R, Wayne State University School of Medicine, Detroit,
MI

307 Injuries Sustained in Law Enforcement Encounters Where Excessive
Force is Alleged
Strote J, University of Washington Medical Center, Seattle, WA

308 Linking Suicide Attempt Patients With Community Support
Programs: The Effect of a Crisis Intervention Team Operating in
the Emergency Department
Ahn, Eusang, Korea University Medical Center, Seoul

309EMF Epidemiological Analysis of Drug-Facilitated Sexual Assault in
Washington, DC
Dynin M, Georgetown University Hospital/Washington Hospital
Center, Washington, DC

Resuscitation

310 Damage Control Resuscitation: A Trial of Combination of HBOC-
201® and Resuscitation Fluids in a Swine Model of Severe
Hemorrhagic Shock
Baker N, Naval Medical Center Portsmouth, Portsmouth, VA
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311 Are Three Ports Better than One: An Evaluation of Flow Rates Using

All Ports of a Triple Lumen Central Venous Catheter in Volume
Resuscitation
Traylor S, Beaumont Health, Royal Oak, MI

312 Rate of Return of Spontaneous Circulation in Relation to Primary
Vascular Access During Out-of-Hospital Adult Cardiac Arrest
Bramlett E, Genesys Regional Medical Center, Grand Blanc, MI

313 Withdrawn

314 Timing and Rationale of Withdrawal of Life Sustaining Treatment
after the Implementation of Target Temperature Management Post
Cardiac Arrest
Ayaz S, Wayne State University, Detroit, MI

315 Addition of Audiovisual Feedback During Standard Compressions Is
Associated With Improved Ability to Perform and Maintain Chest
Compression Rate Within 2015 Aha Updated Guideline
Recommendations
Aguilar S, Kaiser Permanente, San Diego, CA

9:00 AM - 10:00 AM
ELECTRONIC PRESENTATIONS1

Quality and Patient Safety

316 Who Initiates and What is at the Root of Patient Care Quality
Complaints?
Barata I, North Shore University Hospital, Manhasset, NY

317 Management and Outcomes of Major Bleeding Events in Patients
Treated With Warfarin or a Non-Vitamin K Antagonist Oral
Anticoagulant
Singer A, Stony Brook University, Stony Brook, NY

318 Most Emergency Department Patients With Epistaxis Are Treated
Without Intervention and Bounce Backs Are Uncommon
Cuthbert D, Morristown Medical Center, Morristown, NJ

319 Yankauer Outperformed by Alternative Suction Devices in
Evacuation of Simulated Emesis
Andreae M, Icahn School of Medicine at Mount Sinai, New York,
NY

320 Predicting Different Kinds of Utilization Patterns by Frequent Users
in the Emergency Department
Kuo E, New York Medical College, Manhattan, NY

321 Hydrocodone/Acetaminophen Prescribing in Emergency Departments
in the Veteran’s Health Administration
Jerrard D, University of Maryland, Baltimore, MD

Simulation

322 A Longitudinal Exploration of In Situ Mock Code Events and the
Performance of Cardiac Arrest Skills
Clarke S, UC Davis, Sacramento, CA

324 Self-Directed Learning Through Ultrasound Simulator: A Feasibility
Study
RomoE, CookCounty EmergencyMedicineResidency, Chicago, IL

325 SimLIFE
Carter K, Stanford/Kaiser Emergency Medicine Residency,
Stanford, CA

326 Use of a Didactic Low-Fidelity Simulated Model to Measure
Objective Improvement in Corneal Foreign Body Removal
Truong K, Genesys Regional Medical Center, Grand Blanc, MI

327 A Novel Task Trainer for Penile Corpus Cavernosa Aspiration
Ruest A, Christiana Care Health System, Newark, DE

Trauma

328 A Novel Model for Studying the Application of the iTClampTM in
Conjunction with Hemostatic Agents in Swine (Sus scrofa)
Stuart S, Naval Medical Center Portsmouth, Portsmouth, VA

329 Injury Patterns of Less Lethal Kinetic Impact Projectiles Used by Law
Enforcement Officers
Beatty J, Wake Forest Baptist Medical Center, Winston-Salem, NC

330 Effectiveness of Common Femoral Artery Compression in
Elimination of Popliteal Blood Flow
Lyon M, Augusta University, Augusta, GA

331 Withdrawn

332 The Prevalence of Cervical Spine Injuries in Patients With Persistent
Midline Tenderness in Low Mechanism Trauma Despite Initially
Negative Computed Tomography
Basnawi A, Baylor College Of Medicine, Houston, TX

10:00 AM - 10:30 AM
State-of-the Art: Evidence-Based ED Throughput Systems Interventions
Jesse Pines, MD, MBA, FACEP

10:30 AM - 11:30 AM
ELECTRONIC PRESENTATIONS2

Toxicology & Pharmacology

333 Evaluation of the Prevalence of Drug-Drug Interactions in Patients
Discharged from an Academic Emergency Department
Bridgeman P, Rutgers, The State University of New Jersey,
Piscataway, NJ

334 The Impact of Administration of Opiates or Benzodiazepines on
Comprehension of Emergency Department Discharge Instructions
Berman J, Keck School of Medicine at USC, Los Angeles, CA

335 Risk of Exposure to Medical Providers from Patients Who Have
Ingested Metal Phosphides
Musleh A, University of New Mexico, Albuquerque, NM

336EMF Development of a Porcine Model of Amlodipine Toxicity
LeRoy J, Regions Hospital/HealthPartners Institute for
Education and Research, Saint Paul, MN

Wilderness Medicine

337 CPR in Whitewater Drowning Victims: Is it Possible to Perform
Adequate Chest Compressions Through a Personal Flotation Device?
McCorvey S, Maine Medical Center, Portland, ME

338 Hot and Cold Drugs: National Park Service Medication Stability at
the Extremes of Temperature
Armenian P, University of California, San Francisco-Fresno,
Fresno, CA

339 The Natural History of Human Stingray Injuries
Katzer R, UC, Irvine, Orange, CA

340 Ibuprofen versus Placebo Effect on Acute Kidney Injury in
Ultramarathon Runners
Lipman G, Stanford University School of Medicine, Stanford, CA

Quality and Patient Safety

341 Grab a SEAT: Sit, Engage, Ask, Teach: An Emergency Department
Performance Improvement Initiative
Orloski C, Hospital of the University of Pennsylvania,
Philadelphia, PA

Research Forum Educational Program 2016

Volume 68, no. 4s : October 2016 Annals of Emergency Medicine 13A



TUESDAY, OCTOBER 18, 2016 —cont'd
342 72-Hour Returns: A Trigger Tool for Diagnostic Error

Aaronson E, Massachusetts General Hospital, Boston, MA

343 Yankauer Suction Catheters With “Safety” Vent Holes May Impair
Safety In Emergent Airway Management
Cox R, Icahn School of Medicine at Mount Sinai, New York,
NY

344 A Novel System for the Characterization and Tracking of Protective
Services Utilization in the Emergency Department
Phalen T, Yale University School of Medicine, New Haven, CT

345 Severe Sepsis: What Gets it Right? A Comparison of the Quick
Sequential Organ Failure Assessment vs. Systemic Inflammatory
Response Syndrome Criteria
Weigle H, Virginia Tech Carillon, Roanoke, VA

346 Development of a Difficult Access Team in the Adult Emergency
Department Leads to Faster Intravenous Access
Wilson C, Johns Hopkins Hospital, Baltimore, MD

10:30 AM - 11:30 AM
ELECTRONIC PRESENTATIONS2

Ultrasound

347 Withdrawn

348 Ultrasound- and Fluoroscopy-Guided Reduction of Pediatric
Forearm Fractures: A Prospective Observational Study
Auten J, Naval Medical Center Portsmouth, Portsmouth, VA

349 Prevalence of Right Heart Strain in Patients With Massive
Pulmonary Embolism: A Retrospective Review
Chowa E, Brigham and Women’s Hospital, Boston, MA

350 Accuracy and Reliability of Gastric Ultrasound for Stomach Contents
Mackenzie D, Maine Medical Center, Portland, ME

351 Diagnosing Centrally Located Pulmonary Embolisms in the
Emergency Department Using Point-of-Care Ultrasound
Dwyer K, Brigham and Women’s Hospital, Boston, MA

352 After Clinical Ultrasound Fellowship: A Survey Study of Graduates’
Reflections on Training
Papanagnou D, Thomas Jefferson University Hospital,
Philadelphia, PA

Trauma

353 Descriptive Analysis of Early Blood Transfusions at an Urban
Trauma Center
Ross J, St John Hospital and Medical Center, Detroit, MI

354 Predictive Value of Point-of-Care Lactate Measurement
in Patients Meeting Level II and II Trauma Team Activation
Criteria Who Present to the Emergency Department: A Prospective
Study
Wentling J, Texas A&M Health Science Center/Christus Spohn,
Corpus Christi, TX

355 Reliability of the Abdominal Exam in Blunt Trauma Patients With
Altered Mental Status
Kang T, University of Southern California, Los Angeles, CA

356 Comparison of the Tensile Strength of Dermabond and a Novel
Topical Skin Adhesive, Actabond
Singer A, Stony Brook University, Stony Brook, NY

357 Sex Differences in the Perceptions of Ideal Leadership Training
Methods for Trauma Resuscitation
Quon S, USC Keck School of Medicine, Los Angeles, CA

1:00 PM - 2:00 PM
ELECTRONIC PRESENTATIONS3

Ultrasound

358 Use of Focused Assessment With Sonography for Trauma
Examination Skills in the Evaluation of Medical Patients
Javedani P, University of Arizona, Tucson, AZ

359 The Use of Tricuspid Annular Plane Systolic Excursion to Rule Out
PulmonaryEmbolism in theTachycardic EmergencyDepartmentPatient
Daley J, Yale New Haven Hospital, New Haven, CT

360 Perception of Point-of-Care Ultrasound Performed by Emergency
Physicians
Bremer Z, Maricopa Integrated Health System, Phoenix, AZ

361 Suspected Small Bowel Obstruction in the Emergency Department:
Accuracy of Point-of-Care Ultrasound
Gonzales M, WellSpan York Hospital, York, PA

362 Accuracy of Point-of-Care Ultrasonography for Diagnosing Acute
Appendicitis: A Systematic Review and Meta-Analysis
Alsup C, Thomas Jefferson Medical College - Philadelphia, PA,
Philadelphia, PA

363 Sonographic Appearance of Peripheral Nerves: Visualizing Success
Stolz L, University of Arizona, Tucson, AZ

364 Sonographic Criteria for Cholecystitis Alone Do Not Predict the
Need for Emergent Cholecystectomy: A Three-Month
Longitudinal Study
Amii R, Olive View-UCLA Medical Center, Sylmar, CA

365 Ratio of Aorta Area and Inferior Vena Cava Area With Bedside
Ultrasound to Assess Degree of Dehydration in Children
Park J, Seoul National University Hospital, Seoul

366 Does the Longevity of an Intravenous Catheter Placed Under
Ultrasound Guidance Correlate With the Quantity of Catheter
That Resides Within the Vein?
Pandurangadu A, Beaumont Health System - Royal Oak, Royal
Oak, MI

367 Acute Care Diagnostic Collaboration: Bayesian Comparative
Assessment of Diagnostic Accuracy of CT Scan and
Ultrasonography in the Diagnosis of Urolithiasis after the
Application of the STONE Score
Cochon L, Universitat de Barcelona, Barcelona

368 The Wire Is Really Easy To See (WIRES): Sonographic Visualization
Of The Guide Wire In The Carotid Artery
Moak J, University of Virginia, Charlottesville, VA

369 A Survey Evaluation of Barriers to Provider Compliance with Point
of Care Ultrasound Documentation
Saul T, Mount Sinai St. Luke’s Mount Sinai West,
New York, NY

Quality and Patient Safety

370 STEMI: Improving Door-to-Cath Lab Times through High Reliability
Gullett T, Cleveland Clinic, Cleveland, OH

371 Impact of Evaluating Patients in Chairs on Emergency Department
Length of Stay
Baliga S, Henry Ford Hospital, Detroit, MI

372 Recording Discharge Instructions in the Emergency Department: A
Survey of Provider and Patient Attitudes
Jubanyik K, Yale University, New Haven, CT

373 A Randomized Trial of an Intervention to Influence Emergency
Medicine Providers’ Opioid Prescribing
Michael S, University of Massachusetts, Worcester, MA
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374EMF Development of an Emergency Department-Based Antimicrobial

Stewardship Program Using Clinical Decision Support
Mistry R, Children’s Hospital Colorado, Aurora, CO

Trauma

375 Abnormal Thromboelastography Associated With the Severity of
Liver Laceration
Ryon A, John Peter Smith, Fort Worth, TX

376 Comparison of Leukosan Skinlink Closure versus Conventional
Suture for Traumatic Laceration Repair in the Emergency
Department: A Randomized Controlled Trial
Kim D, Kangnam Sacred Heart Hospital, Seoul, Korea

377 Four-Year Post-Injury Assessment of Functional Outcome Using
GOSE at In-Patients With Moderate and Severe Trauma:
Prospective Multicenter Cohort Study in Hong Kong
Graham C, The Chinese University of Hong Kong, Hong Kong,
SAR, Hong Kong

378 High-Speed Handling of a Hemorrhage Control System By First-Aid
Workers And Physicians: The CLICK-CLACK Study
Lapostolle F, SAMU 93, Bobigny, France

379 Predicting Probability of Return to Work at Four Years after
Moderate and Major Trauma in Hong Kong: Prospective,
Multicenter, Cohort Study
GrahamC, The Chinese University of Hong Kong, Hong Kong, SAR

380 Lateral Canthotomy by Emergency Physicians Significantly
Decreases the Risk of Vision Loss in Patients With Traumatic-
Associated Elevated Intraocular Pressure
Beams O, Christiana Care, Wilmington, DE

381 Characteristics of Unsuccessful Emergency Department
Thoracotomy in U.S. Emergency Departments
Hansen C, University of Colorado School of Medicine, Aurora, CO

382 A Decision Instrument to Identify Subdural Hematomas at Low Risk
of Decompensation or Intervention
Pruitt P, Harvard Affiliated Emergency Medicine Residency,
Boston, MA

383 The Likelihood of Pedestrian Struck Accidents Do Not Increase
Near Subway Station Entrances
Rahman A, St. George’s University School of Medicine & Mt.
Sinai Elmhurst Hospital Center, Queens, NY

384 Interim Analysis: Benefits of a Standardized Exercise Program in
Treatment of Emergency Department Patients Experiencing Acute
or Acute-on-Chronic Musculoskeletal Back Pain
Mannion E, Morsani College of Medicine, University of
South Florida, TEAMHealth, Tampa General Hospital,
Tampa, FL

385 Plasma Syndecan-1 Levels Identify a Cohort of Patients With Severe
Sepsis at a High Risk of Intubation Following Large Volume
Intravenous Fluid Resuscitation
Nandi U, University of Mississippi Medical Center, Jackson, MS

386 Prospective Comparison of Contrast-Enhanced Magnetic Resonance
Imaging versus Contrast-Enhanced Computed Tomography for
Suspected Appendicitis in Children and Young Adults
Harringa J, University of Wisconsin-Madison, Madison, WI

388 Implementation of an Emergency Department Syphilis and HIV
Point-of-Care Screening Process During an Outbreak of Syphilis in
Detroit, Michigan in Collaboration With the Infectious Disease
Department and the Centers for Disease Control and Prevention
Manteuffel J, Henry Ford Hospital, Detroit, MI

2:00 PM - 3:00 PM
Plenary Session - Brendan Carr, MD, MS, FACEP - Moderator

11 The Modified Rapid Emergency Medicine Score: A Novel Trauma
Triaging Tool for Predicting In-hospital Mortality
Miller R, University of Kansas School of Medicine, Kansas City,
KS

12 Telepharmacy Services and Emergency Medicine Pharmacist
Interventions in Freestanding Emergency Departments
Campbell M, Cleveland Clinic, Cleveland, OH

13 Directing Massively and Simultaneously Numerous Terrorist Victims
in a Hospital Provided With All Surgical Specialties: An Adapted
Answer
Fémy F, Assistance Publique Hôpitaux de Paris, Georges
Pompidou European Hospital, PARIS

14 The Impact of a Pediatric Emergency Department Designation
System on Pediatric Injury Mortality Rates in Arizona
Rice A, University of Arizona College of Medicine, Tucson, AZ

15 Impact of a New Medical Dispatch System on Telecommunicator-
Assisted CPR
Sanko S, University of Southern California, Los Angeles, CA
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1* Burden of Hyperkalemia and Treatment Patterns
in the Emergency Department Setting: Results
from the REVEAL-ED Study

Peacock WF, Miller J, Char D, Clark CL, Singer AJ, Rafique Z, Rasmussen H, Turner S,
Kosiborod M/Baylor College of Medicine, Houston, TX; Henry Ford Hospital, Detroit, MI;
Washington University, St. Louis, MO; Beaumont Hospital-Royal Oak, Royal Oak, MI;
Stony Brook University Hospital, Stony Brook, NY; ZS Pharma Inc., San Mateo, CA; Saint
Luke’s Mid America Heart Institute/University of Missouri – Kansas City, Kansas City, MO

Study Objectives: Although hyperkalemia (HK) is frequently encountered in the
emergency department (ED) and is potentially life-threatening, standard of care (SOC)
for HK treatment is poorly described. The key objectives of the REVEAL-ED study are
to define the burden of HK in the ED, describe variability of treatment patterns, and
characterize the effectiveness and safety of ED SOC therapies.

Methods: REVEAL-ED is a multicenter, prospective, observational study
evaluating the management of ED patients with HK. ED patients �18 years of
age with a serum potassium (K+) �5.5 mEq/L (limit of 50 patients with a K+ �5.5
to <6.0 mEq/L) were eligible for study participation. Target enrollment was
approximately 200 patients. After signing and informed consent, patients received
SOC treatment at the discretion of the clinical team caring for the patient. Serum
K+, blinded to the treating team, was measured at 0.5, 1, 2, 4, 8, 12, and 24 hours
post-treatment or until discharge, whichever was sooner. The primary endpoint was
the absolute change in K+ over 4 hours starting at initial HK treatment.

Results: Overall, 203 patientswithHKwere enrolled at 14U.S. sites fromOctober 25,
2015 to March 30, 2016. Mean (SD) age was XX (XX) years, XX% were male, XX%
White, XX% African American, and XX% Hispanic. The most common presenting
symptoms included XX (XX%), XX (XX%), and XX (XX%). Themost common possible
causes ofHKwereXX (XX%),XX (XX%), andXX (XX%).XX (XX%) of patients received
no treatment; XX (XX%) with a baseline K+ �5.5 mEq/L but <6.0 mEq/L received no
treatment. HK treatment was initiated at a median (IQR) of XX hours (XX, XX) after ED
admission.Mean (IQR) K+ decreased fromXXmEq/L (XX, XX) at baseline to XXmEq/L
(XX, XX) 4 hours after treatment. The most common initial treatments included: insulin/
glucose XX (XX%), albuterol XX (XX%), bicarbonate XX (XX%), calcium XX (XX%),
sodium polystyrene sulfonate XX (XX%), intravenous diuretics XX (XX%), and
hemodialysis XX (XX%). Patients with K+ �6.0 mEq/L were more likely to have ECG
changes, receive intravenous calcium, and be treated with dialysis, than those with K+
<6.0 mEq/L (XX (XX%) vs XX (XX%), p¼XX; XX (XX%) vs XX (XX%), p¼XX; and
XX (XX%) vs XX (XX%), p¼XX, respectively). XX (XX%) of patients received multiple
therapies. Recordable outcomes were reported in XX (XX%) of patients; the most
commonly reportedoutcomeswereXX (XX%),XX (XX%) andXX (XX%).Cardiac arrest,
endotracheal intubation, or defibrillation occurred in XX (XX%), XX (XX%), and XX
(XX%), respectively. Of the cohort with a K+�5.5 to<6.0,�6-6.5,>6.5-7.0 and>7.0,
XX (XX%), XX (XX%), XX (XX%), XX (XX%), respectively, experienced a cardiac
event. The rate of those with a K+ �5.5 to<6.0, �6-6.5, >6.5-7.0 and >7.0 who had
a cardiac event, and who had HK-related ECG changes (peaked T waves or prolonged
QRS), was XX (XX%), XX (XX%), XX (XX%), XX (XX%). XX (XX%) patients were
hospitalized, XX (XX%) to the ICU. Mean (IQR) ED and hospital length of stay was XX
hours (XX, XX) and XX days (XX, XX), respectively. Overall, XX (XX%) died in-hospital.

Conclusion: REVEAL-ED found that hyperkalemia is common, adverse events are
not rare, and that current practice patterns for its treatment vary considerably across
U.S. sites.

2* Two-Site Bouncebacks: A Multilevel Analysis of
Patients Returning to the Same or Different
Hospital Within 72-Hours of Initial Emergency
Department Presentation

Shy BD, Kim EY, Genes N, Lowry T, Loo GT, Hwang U, Richardson LD, Shapiro JS/Icahn
School of Medicine at Mount Sinai, New York, NY

Study Objective: For over 30 years, emergency departments (EDs) have examined
return visits within 72 hours to identify cases with adverse outcomes or other quality
concerns. More recently, the frequency of 72-hour return visits has been suggested as a
comparative quality measure and included on the clinical data registry created by the
American College of Emergency Physicians. We aim to use a multihospital health
information exchange (HIE) to examine the characteristics of ED visits resulting in a
different-site 72-hour return visit.
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Methods: Using linked, de-identified data from a 31-hospital HIE, we will conduct
a retrospective observational study of patients with at least one ED visit during the 5-year
study period. We will use these data to examine 72-hour ED returns, which we defined
as a visit to any ED followed by a second visit to any ED or inpatient bed within 72 hours
of the initial ED registration. Over the 5 study years, we have collected 12,621,159 ED
visits by 4,663,943 unique patients; we have measured an N of 948,972 72-hour return
visits including those at a hospital different from the initial ED. This dataset is too large
to perform multilevel analysis with a standard 64-bit desktop computer. In June 2016,
we have arranged to use “Minerva,” a high-performing computing complex at the Icahn
School of Medicine at Mount Sinai (New York, NY) to perform a multilevel analysis of
these return visits to examine which characteristics of the initial visit predict a return visit
within 72 hours to a different site. We will perform this analysis with three levels of
predictors: characteristics of the initial visit (time of day), characteristics of the patient
(age, sex, as well as available race, ethnicity and insurance status data), and characteristics
of the initial hospital (presence of an emergency medicine residency and geographical
density of surrounding EDs). Statistical calculations will be completed using SAS
statistical software (version 9.4; SAS Institute, Inc., Carey, NC).

Results: The study’s primary outcome is whether, after controlling for covariates
and potential confounding variables, ED visits resulting in a different-site return visit
within 72 hours are different from those visits that result in a same-site return visit.

Conclusion: If analysis of this large multicenter database demonstrates an important
difference between ED visits resulting in same-site and different-site return visits, this
would have several implications. Regulatory efforts to use same-site 72-hour return
frequency as a remunerative quality measure may be questioned as some hospitals
would unfairly benefit by having a large share of returning ED patients present to
other EDs due to innate variables at the encounter, patient and hospital level.
Additionally, this analysis may benefit hospitals searching for ways to identify patients at
risk for returning to another site for care. These sites could then either work to prevent
these return visits or find ways to coordinate ongoing care with the new facility.

3* Sepsis-3 Criteria for Risk Stratification in
Emergency Patients: The SCREEN International
Study

Freund Y, Lemachatti N, Claessens Y-E, Penaloza A, Mar O, Dami F, Riou B,
Lapostolle F, Krastinova E, Beaune S, SFMU investigators group/Hopital Pitié-
Salpêtrière, Paris, France; Princess Grace Hospital, Monte-Carlo, Monaco; Cliniques
universitaires St Luc, Bruxelles, Belgium; Hospital Clinic, Barcelona, Spain; Centre
Hospitalo-Universitaire Vaudois, Lausanne, Switzerland; Hopital Avicenne, Bobigny, France;
Hopital Saint Antoine, Paris, France; Hopital Ambroise Paré, Boulogne Billancourt, France

Study Objectives: Sepsis is a high-burden condition that accounts for 10% of ICU
admission, and is associated with a 10-20% in-hospital mortality rate. In 2016, an
international task force published new consensus definitions for sepsis and septic shock.
They defined sepsis as a life-threatening organ dysfunction caused by a dysregulated
host response to infection, and found that quick SOFA (qSOFA) score had greater
predictive validity for in-hospital mortality than SIRS. The task force recommended
the use of qSOFA instead of previously used criteria to screen for sepsis. However,
these new criteria to detect sepsis are only derived from retrospective patients database
and have never been prospectively validated, especially in the context of emergency
department (ED) patients. For this reason, many experts question the relevance of this
new consensus definition.

Method: This is a European prospective cohort study in 35 centers in France,
Switzerland, Belgium and Spain. For a one-month period in May and June 2016, all
patientswith confirmed infectionwhovisit theEDwill be screened.After consent is sought,
the emergency physician will collect SIRS, SOFA and qSOFA critera, with other
demographic data and characteristic of the infection.Patientswill be followedupuntil death
or hospital discharge. We hypothesized that patients with a qSOFA of 2 or 3 will have a
mortality of at least 10%, as was reported by the SEPSIS3 task force. To detect a difference
in in-hospital mortality of at least 7%, with a power of 90%, we need to recruit at least 840
patients. Total recruitment is planned to last a month, and will be completed in June 2016.

Results: Primary endpoint is in-hospital mortality. Secondary endpoints include
admission in ICU, length of ICU stay longer than 72h, and length of hospital stay. We
will assess the risk stratification ability of qSOFA by comparing the in-hospital mortality
between patients with a qSOFA less than 2 and patients with a qSOFA of 2 or 3.

Former and new definitions will be compared for their predictive validity for these
endpoints, using area under their ROC curves.

Conclusion: The SCREEN Study will be the first prospective study to validate the
new criteria suggested by the international task force. If we confirm the results that

were retrospectively collected and expressed in the SEPSIS3 studies, it would be a
strong argument for the rapid endorsement of these criteria in the ED.

Clinicaltrials.gov identifier NCT02738164

4* GEDI WISE: Evaluation of the Transitional Care
Nurse Intervention Impact on Hospital Admissions
from the Emergency Department

Hwang U, Dresden SW, Rosenberg M, Garrido M, Loo G, Sze J, Gravenor S, Kang R,
Courtney DM, Richardson L, the GEDI WISE Investigators/Mount Sinai School of
Medicine, New York, NY; Northwestern University Feinberg School of Medicine,
Chicago, IL; St. Josephs Healthcare System, Paterson, NJ; Icahn School of Medicine at
Mount Sinai, New York, NY; Northwestern University, Chicago, IL

Study Objective: With the recognition that inpatient costs continue to rise and the
population is aging and will require greater health care services, the emergency
department (ED) sits at the crossroads of multiple health care settings and plays a
critical role in decisionmaking toward either inpatient or outpatient care and the
transitions surrounding these decisions. GEDI WISE (Geriatric ED Innovations in
care through Workforce, Informatics, and Structural Enhancements) is a CMMI
Health Care Innovation Award program (1C1CMS331055-01). We will examine the
impact of the GEDI WISE ED-based transitional care nurse (TCN) program on the
outcome of hospital admission.

Methods: Three US hospitals located in the Midwest and Northeast received
CMMI support to implement interdisciplinary models of care and interventions that
follow nationally endorsed Geriatric ED Guidelines. One of these interventions, the
TCN program, consisted of emergency nurses at each site trained to facilitate care
transitions for older ED patients with the goal of safely avoiding hospital admission.
Patients targeted for assessment by the TCN included those with Identification of Senior
At Risk score (ISAR) scores 2+, Emergency Severity Index (ESI) 2+, and those referred
by ED clinicians for consultation by the TCN.Within each site, patients seen by a TCN
will be compared to those not seen by a TCN using either coarsened exact matching
(CEM) or entropy balancing.We will use these methods to account for selection bias and
ensure patients in the TCN and comparison groups are similar on observed
characteristics thought to be associated with both TCN use and hospital admission while
preserving sample size. Patients will be matched on age, sex, night or weekend ED visit,
acuity (ESI), ISAR, Charlson comorbidity score, and whether they had a hospital
admission and discharge in the prior 30 days. Within each matched sample, we will use
logistic regression to examine relationships between TCN use and hospital admission
from the ED and subsequent hospital readmission within 30 days. Regression models
will be adjusted for chief complaint, comorbidities, and variables used in matching.

We will evaluate unique patient (age 65+) ED visits during the GEDI WISE
implementation (1/1/13-6/30/15) at the 3 participating hospitals. Projected sample
sizes: site 1 16,591; site 2 20,895; site 3 22,599.

Results: Of the older patients who visited the ED during the first 18 months of the
study (combined sample 37,419), approximately 10% were seen by a TCN.
Preliminary use of CEM, at least 90% of the TCN patients and 80% of the
comparison group patients were found suitable for matched comparison. By site, early
findings in adjusted analyses indicate the TCN intervention is associated with reduced
likelihood of hospital admission: Odds Ratio (OR) ranging from 0.32 to 0.61 when
compared to matched controls (ref¼1).

Conclusions: Early evaluation of a preliminary set of data for older ED patients
evaluated by transitional care nurses demonstrate a reduced likelihood of hospital admission.
We anticipate completed analyses with matched intervention to control subjects on a
30-month dataset (combined total sample 60,085) for 3 sites that also include readmission
outcomes.TheTCN interventionmay be a promising and effectiveway tonot only improve
care transitions, but also reduce likelihood of hospital admission and readmissions.

5* Low-Risk Pulmonary Embolism (LOPE) Patients
Can Be Safely Managed as Outpatients

Bledsoe J, Aston V, Patten R, Woller SC, Stevens S, Allen T, Elliott G/Intermountain
Healthcare, Murray, UT

Study Objective: Outpatient treatment for low-risk pulmonary embolism (PE) is
recommended by many professional societies; however, in the US this practice has not yet
been adopted as standard of care due to lack of US-based prospective studies proving safety.

Methods: We performed a prospective, non-inferiority multicenter trial comparing
outpatient treatment to historic controls, starting in January 2013 to present.
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Consecutive patients with PE determined to be low-risk by PESI score <86 were
screened for enrollment at 5 hospitals in Utah, US. Patients who qualified for the study
were discharged directly from the emergency department or following short
observation stay (<23 hours) and were treated with enoxaparin/warfarin, rivaroxaban,
or apixaban per patient preference. The primary outcome was a composite of 90-day
mortality, recurrent symptomatic VTE or major bleeding. This trial was registered with
ClinicalTrials.gov, and IRB approved.

Results: To date we have enrolled 193/200 total patients, with 90-day follow-up
completed on 178 patients; 55% of patients are women. There have been 3 composite
outcome events; no mortality events, 1 recurrent VTE event, 2 major bleeding events;
22 patients (11.4%) were discharged on warfarin/enoxaparin, 21 patients (10.9%) on
apixaban, 150 patients (77.7%) on rivaroxaban.

Conclusion: Carefully selected patients with low-risk PE can be safely treated as an
outpatient.

6 Intravenous Regional Anesthesia for Pediatric Forearm
Fractures in a Pediatric Emergency Department:
Experience in the Last 12 Years 2003-2014

Ivan Chua SY, Gene Ong Y-K/Singapore General Hospital, Singapore, Singapore;
Kandang Kerbau Women’s and Children’s Hospital, Singapore, Singapore

Study Objectives: Forearm fractures are one of the most common injuries in the
pediatric emergency department, accounting for 45% of all fractures. More often than
not, there is a need for procedural sedation for manipulation and reduction of the
fracture fragments prior to casting. Intravenous regional anesthesia was first introduced
in 1908 but was not widely practiced especially in the pediatric age group. A survey in
2007 showed that only 20% of orthopedic surgeons or emergency physicians utilize
Bier’s block for forearm fracture reduction in North America.

This study aims to review our records of pediatric patients with forearm fractures
who underwent forearm fracture reduction by Bier’s block or Ketamine conscious
sedation, and identify any significant complications, and length of stay in the
emergency department.

Methods: A retrospective cohort study of pediatric patients diagnosed with forearm
fractures requiring manipulation and reduction between Jan 2003 and Dec 2014 in
Kandang Kerbau Women’s and Children’s Hospital Children’s Emergency
Department was performed. Complication rates and length of stay in the emergency
department were analyzed.

Results: A total of 2982 cases of paediatric forearm fractures were reduced during
this period from 2003-2014, with 1073 cases reduced using Bier’s block and 1909
cases reduced using ketamine for conscious sedation. The mean age of patients in the
Bier’s group was 12 years old, compared to 8 yrs 6 months for the Ketamine group.
The mean length of stay in the emergency department was 170.4 min for the Bier’s
group, as compared to 237.9 min for the Ketamine group (p<0.0001). There were 2
cases of Bier’s block that had to be converted to conscious sedation under Ketamine - 1
due to poor venous access and the other due to inadequate pain relief with Bier’s block.
There were no cases in the Bier’s group that developed systemic effects (cardiovascular
or seizure) requiring admission.

Conclusion: Bier’s block is used mainly in older patients who are more cooperative.
It is associated with a shorter length of stay in the emergency department as

compared to Ketamine, and there were no significant adverse events recorded. It is
recommended that Bier’s block be considered for manipulation and reduction of
pediatric forearm fractures in the emergency department.

7 PACman: Paramedic Angiographic Correlates: Utility
of the Los Angeles Motor Score (LAMS) in Predicting
Large Vessel Occlusions

Brandler ES, Wells JB, Guszack C, Boccio E, Fiorella D/SUNY Stony Brook Medicine,
Stony Brook, NY; SNY Stony Brook Medicine, Stony Brook, NY

Study Objectives: Multiple new studies have shown that for many patients with
larger strokes, endovascular therapy significantly improves patient outcomes and is now
clinically indicated. Since not all primary stroke centers are capable of delivering
endovascular care, emergency medical services are now tasked with routing such
patients who have large vessel occlusions to facilities capable of delivering such
therapies. There are clinical implications and emergency medical system level issues to a
decision to bypass a local primary stroke center in favor of transport to an endovascular
capable center. In response to these issues, a multitude of out-of-hospital scales have
been postulated, but few have been prospectively validated by paramedics. We sought

to describe the utility of the Los Angeles Motor Score (LAMS) and of other physical
findings for predicting the presence of a large vessel occlusion in a population of stroke
code patients examined by paramedics and EMTs.

Methods: We performed an interim analysis of a convenience sample of stroke
code patients presenting to a tertiary care center ED. Paramedics examined patients
using the LAMS in a structured fashion. Without any specific additional training,
paramedics were also asked to assess for problems including leg weakness, visual
disturbances, altered level of consciousness, and language abnormalities(dysarthria,
dysphasia, aphasia). We then calculated sensitivity and specificity of a LAMS score
of � 4 and performed a stepwise logistical regression on the other potential physical
exam elements that might predict large vessel occlusion.

Results: A total of 123 subjects mean age 67 (SD17) 55% female were examined
by paramedics and enrolled. Forty-eight subjects (39%) had a stroke, and of these 22
(18%) were identified to have a large vessel occlusion by various angiographic
methods. A LAMS � 4 identified stroke and large vessel occlusions with a sensitivity
of 31.3% and 50 % and specificity of 94.7% and 92.1% respectively. When using
LAMS, age, sex, hypertension, gaze, leg weakness, language abnormalities, and
alertness as potential predictors, only LAMS was significantly associated with
presence of LVO. The resulting model had 33% sensitivity and 95% specificity. By
adding the elements of LAMS, grip strength, arm weakness and grimace, individually
into the set of potential predictors, only grip strength was selected as a predictor of
LVO. This model had 57% sensitivity and 93% specificity for large vessel
occlusions.

Conclusion: When performed by paramedics and EMTs in an enriched stroke
code population, the LAMS score can be used to identify Large Vessel Occlusions with
high specificity. More data are required to identify the utility of other findings in the
prediction of large vessel occlusion. We plan to enroll 500 subjects in the ultimate
analysis of this question and expect that language and gaze may add to the specificity of
LAMS in determining large vessel occlusion. The overall poor sensitivity of all stroke
scales for stroke in general is unlikely to change.

8 Variation in Emergency Department Pricing in the
United States

Xu T, Park A, Hutfless S, Joo S, Bai G, Anderson G, Mehta A, Makary M/Johns Hopkins
School of Medicine, Baltimore, MD; Johns Hopkins School of Engineering, Baltimore,
MD; Johns Hopkins Carey Business School, Baltimore, MD; Johns Hopkins School of
Public Health, Baltimore, MD

Study Objectives: The price of emergency department (ED) care depends on the
patient’s insurance type and network status. In-network patients and their insurers
usually pay negotiated rates that are a proportion of the full charges, whereas uninsured
and out-of-network patients are often liable for the full charges unless they are offered a
discount. In this study, we examined the variation in the prices of common ED services
across the United States.

Methods: We performed a retrospective analysis of payments made to emergency
physicians by the Centers for Medicare and Medicaid Services (CMS), representing
100% of services provided to Medicare Part B fee-for-service beneficiaries in 2013. We
analyzed the variation in charge-to-Medicare-payment (“markup”) ratios, or the billed
charges divided by Medicare-allowable rates (what CMS has determined to be the cost
of providing the service) for all charges by hospital and individual CPT codes. We
performed multivariable linear regression to study the association between hospital-
level ED markup ratios and the characteristics of the hospitals and their patient
populations using 2013 data from the American Hospital Association and the US
Census Bureau.

Results: Our analysis included 2,870 EDs, of which 49% were urban, 33% were
academic, 18% were for-profit, and 22% served zip codes with over a 20%
uninsured population. Services provided by emergency medicine physicians had an
average markup ratio of 5.4 (440% markup), which was greater than the overall
markup ratio of 3.5 (240% markup) for all services provided under Medicare Part B.
Markup ratios varied widely by procedure and hospital, with IV administration of
medications having the highest median markup ratios (eg, 43.5 for dexamethasone 1
mg) and greatest variation among hospitals (Table). For these common services,
charges billed by the emergency physician were often 30% to 100% higher than
charges billed by an internal medicine physician in the same hospital. Hospital-level
ED markup ratios ranged from 1.0 to 15.7 (median 3.7, interquartile range 2.8 to
4.9). Greater hospital-level ED markup ratios were associated with for-profit status
(vs non-profit: coefficient 0.53 (0.35-0.70)), greater uninsured patient population
(vs less than 10%, 20% or more: coeff 0.32 (0.07-0.57), greater Hispanic patient
population (vs less than 20% Hispanic, 20% or more: coeff 0.24 (0.04-0.43)).
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Relative to the Northeast, EDs in the Southeast had higher markup ratios (coeff 0.51
(0.29-0.74)).

Conclusion: Charges for ED services vary widely across hospitals, with commonly
performed procedures and IV administration of medications being marked up the most.
For-profit hospitals and those serving large uninsured populations had higher markups
on ED services, suggesting a profit-seeking and/or cost-shifting motive. Greater
discussion is warranted to develop measures to protect patients from financial harm.

Markup variation by hospital for common procedure codes billed by emergency
physicians

Service Minimum
25th

percentile Median
75th

percentile Maximum

Evaluation and
management
(level 5 visit)

1.1 3.4 4.4 5.9 10.3

Chest X-ray 1.0 2.4 3.2 4.4 34.1
Complete blood count 1.0 2.1 2.7 3.7 12.0
12-lead EKG 1.0 4.5 6.0 7.5 30.6
Venopuncture 1.0 3.3 5.0 6.6 31.9
IV dexamethasone, 1 mg 1.0 18.2 43.5 91.6 934.0
IV iodine contrast, 1 mL 2.4 6.0 9.3 16.9 972.0
IV ceftriaxone, 250 mg 1.3 11.0 22.7 31.3 127.0
IV ketorolac, 15 mg 1.0 13.0 32.7 45.3 453.0

Shown are charge to cost (“markup”) ratios, or the billed charges divided by Medicare-
allowable rate

9 The Use of Emergency Department Diffuse Apneic
Oxygenation Versus Usual Care During Rapid
Sequence Intubation of Emergency Department
Patients: A Randomized Controlled Trial (Preliminary
Results of the ENDAO Study)

Caputo N, Donner L, Williams A, West J, Ryan M, Raja A, Kanter M, Scott S,
on behalf of the Lincoln Airway Group/Lincoln Medical and Mental Health Center,
Bronx, NY

Study Objectives: Hypoxia may occur during rapid sequence intubation (RSI) of
emergency department patients. In the last decade, physicians have developed a process
known as diffuse apneic oxygenation (DAO) in order to mitigate the risk of oxygen
desaturation during this apneic period. Recently, the FELLOW Trial demonstrated no
difference in desaturation rates between those patients who received DAO and those
who did not (usual practice) in patients in the ICU. The primary question being asked
is: does the application of diffuse apneic oxygenation reduce the rate of desaturation as
well as increase the average lowest arterial oxygen saturation during rapid sequence
intubation when compared to usual care in the emergency department?

Methods: A randomized controlled trial was conducted at a academic, urban, level
1 trauma center in New York City. All patients requiring endotracheal intubation were
included. Exclusion criteria were patients in cardiac or traumatic arrest or if pre-
oxygenation was not performed. An observer not involved in the procedure recorded all
times, while all saturations were recorded in real time by the monitors centrally on a
secure server. Hypoxia was defined as a SpO2 <93%.

Results: To date, 100 patients (50 in each arm) have been enrolled out of a total of
94 intubations. Patients in both groups were intubated a majority of the time for
primary pulmonary pathologies (71% in DAO v. 68 % in usual care, p¼0.4). The ASA
classification was no different between the groups (2.5 in usual care versus 2.7 in DAO,
p¼0.23). There was no difference in grade view between the groups (1.5 in the usual
care versus 1.4 in DAO, 0.3). There were higher rates of overall desaturation in the
DAO group versus the usual care group (31.5% versus 21%, p<0.05, respectively).
Table 1 demonstrates the differences in apnea time and desaturation rates and lowest
desaturation between the two groups. Chart 1 demonstrates the lowest SpO2 between
the 2 groups during the RSI process.

Conclusion: Despite having similar characteristics and indications for intubation at
baseline, patients who received DAO had higher rates of desaturation overall and
without a change in lowest arterial saturation. The application of diffuse apneic
oxygenation during rapid sequence intubation does not prevent hypoxia of patients in
the emergency department.

10 EmbeddedClinicalDecisionSupport inanElectronic
Health Record Decreases Use of High Cost Imaging
in the Emergency Department: The EmbED study

Bookman K, West D, McIntyre R, Steinbruner D, Solley M, Carlson N, Hammes A,
Ginde A, Zane R/University of Colorado, Denver, CO; Memorial Hospital, Colorado
Springs, CO; Poudre Valley Hospital, Fort Collins, CO

Study Objectives: Of the top 5 diagnostic tests identified as low value for emergency
medicine (Schuur JAMA Intern Med 2014), 3 are over-utilized; high cost imaging
studies (CT brain, CT c spine, CT pulmonary embolism [PE]). While all have widely
clinical decision rules to drive medical decisionmaking, there is marked variability in
utilization by clinicians. The goal of this study was to evaluate the impact of a novel
integration of evidence-based clinical decision support (CDS) into physician electronic
health record (EHR) workflow on overall utilization and physician-level variability.

Methods: We implemented an institutionally sanctioned and formal quality
improvement initiative within 5 emergency departments (community and academic) across
a large health care system sharing utilizing a commonEHR: spanning themajor population
areas of a state, with over 300,000 aggregate visits per year.We integrated the PERC,Wells,
NEXUSC spine andCanadianHead Injury andCTNEXUSC spine rules as well as PERC
andWells scores into the EHR in a way that was rolled out over a 3-month period that was
minimally disruptive to providerworkflow.Whena provider placed an order for any of the 3
CTstudies, an alertfired that simultaneously removed the order from the orders activity and
led the provider to the appropriate clinical decision rule.Once the tool was completed, if the
order was indicated, the order was automatically placed back onto the active orders and the
previous EHRworkflowwas reestablished. If the orderwas not indicated based on the score,
the provider was given an explanation and offered an alternative order when appropriate. If
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the CDS did not recommend the scan, providers could override the alert by entering a brief
justification. Evaluation of this effort was conducted using a mixed methods design.

Results: Overall, after deploying the CDS tool, there was a significantly lower utilization
of CT brain (10%, 95%CI 7-13%); p< 0.001) and CT c-spine (6%, 95%CI 0-11%; p<
¼0.0546)while utilization ofCTPEdidnot change significantly (p¼0.50).As hypothesized,
the change in CT usage depended on how high (or low) usage was at the start of the study
(p<0.001; see Figures); For CT Brain, the high utilizers decreased usage by 13% (95% CI:
5%,23%;p<0.001),while the average and lowutilizers did not change their usage (p>0.35).
For CT PE, the high utilizers decreased their usage by 13% (95% CI: 5%, 21%; p<.001),
average users did not change their usage (p¼0.80), and the low users increased usage by 40%
(95% CI: 17%, 66%; p<0.001). A similar pattern was observed for CT c-spine.

Conclusion: Clinical decision support that is embedded directly into the provider
workflow decreased the overall utilization and physician variability of high cost
imaging, especially among higher utilizers. Key lessons learned should be headed in
further translating these evaluation findings into practice.

11 The Modified Rapid Emergency Medicine Score:
A Novel Trauma Triaging Tool for Predicting
In-hospital Mortality

Miller R, Nazir N, McDonald T, Cannon CM/University of Kansas School of Medicine,
Kansas City, KS; University of Kansas Medical Center, Kansas City, KS; University of
Kansas Hospital, Kansas City, KS

Study Objectives: Current trauma systems rely on imperfect and subjective
tools to prioritize responses and resources, thus there is a critical need to develop
a more accurate trauma severity score that can be used clinically in real time.
Our objective was 1) to modify the Rapid Emergency Medicine Score (REMS;
an abbreviated, non-invasive, and objective version of the APACHE II score
originally designed for the medical non-trauma population) for the trauma
population on a local trauma database to create the Modified Rapid
Emergency Medicine Score (mREMS) and 2) to test its accuracy as a predictor
of in-hospital mortality, on a nationally representative database, when
compared to other currently used scores. Current scores include the Revised
Trauma Score (RTS), the Injury Severity Score (ISS), the “Mechanism, Glasgow
Coma Scale, Age and Arterial Pressure” (MGAP) score, and the Shock Index (SI)
score.

Methods: This was a two-part study design. The first part encompassed a
retrospective analysis of a level one academic trauma center that included
3,680 patients admitted with trauma over a 4-year period. Three components
of REMS were modified to more accurately represent the trauma population.
Using clinical judgment and goodness of fit tests, systolic blood pressure was
substituted for mean arterial pressure, the weighting of age was reduced,
and the weighting of GCS was increased. The second part encompassed
validating the new mREMS score retrospectively on a U.S. national trauma
database, the National Trauma Databank (NTDB) maintained by the
American College of Surgeons, that included 429,711 patients admitted with
trauma in the year 2012. The discriminate power of mREMS was compared to
other trauma scores using the area under the receiver operating characteristic
curve (AUC).

Results: Overall the mREMS score with an AUC of 0.967 (95% CI: 0.963-
0.971) was demonstrated to be higher than RTS (AUC 0.959 [95% CI: 0.955-
0.964]), ISS (AUC 0.780 [95% CI 0.770-0.791]), MGAP (AUC 0.964 [95% CI:
0.959-0.968]), and SI (AUC 0.670 [95% CI: 0.650- 0.690]) in predicting in-
hospital mortality on the NTDB. When stratified by blunt or penetrating trauma,
mREMS still displayed the highest AUC when compared to RTS, ISS, MGAP, and
SI (Table 1).

Conclusion: In the trauma population, mREMS proved to be a simple
and objective method to quickly predict trauma outcomes. The mREMS score
can guide providers in stratifying the severity of injury and in clinical
decisionmaking, even in a setting of limited resources. The score has future
potential to guide trauma patient triage to appropriate health care facilities to
ensure appropriate allocation of resources and may help decrease trauma related
mortality.

12 Telepharmacy Services and Emergency Medicine
Pharmacist Interventions in Freestanding
Emergency Departments

Campbell MJ, Phelan MP, Wells EJ, Hustey FM, Tietz D, Balmat R, Sokn E/Cleveland
Clinic, Cleveland, OH

Study Objective: The purpose of this report is to describe the scope of clinical
interventions of emergency medicine (EM) pharmacists provided remotely via

Volume 68, no. 4s : October 2016 Annals of Emergency Medicine S5

Research Forum Abstracts



telepharmacy to three freestanding emergency departments (FSEDs). The primary
objective is to describe and categorize pharmacist interventions provided as part of
telepharmacy services. Secondary objectives are to categorize drug therapy
recommendations based on therapeutic class of medication and to determine the
proportion of drug therapy recommendations associated with Institute for Safe Medical
Practices (ISMP) high-alert medications.

Methods: This was a retrospective chart review conducted in three
freestanding emergency departments with a combined annual census of over
62,000 patient visits that are part of a larger health system. Dedicated EM
pharmacists based at the main campus tertiary care center ED provided
on-site support for the tertiary care center ED as well as to the three FSEDs
via remote telepharmacy during two shift assignments from 0700 to 2300 every
day of the week. During overnight hours when an EM pharmacist was not
present, pharmacy coverage was provided remotely by hospital staff pharmacists
based at the tertiary care center. As part of the usual care process and
departmental procedures, all interventions and clinical activities by
pharmacists were documented electronically within discrete fields in the
EHR. This information was abstracted for care provided at the freestanding
emergency departments from 1/1/2015 through 12/31/2015 via electronic data
pull for further analysis by a trained reviewer. All data were analyzed
descriptively.

Results: A total of 2219 interventions and clinical activities were documented
by EM and staff pharmacists, with a mean of 6.1 � 2.9 (mean � standard
deviation) documented per day. Categorization of interventions and clinical
activities is summarized in Table 1. Of the 809 drug therapy recommendations, a
total of 761 were linked within the EHR to a therapeutic class of medication. For
these 761 drug therapy recommendations, the most frequently implicated
therapeutic classes were antimicrobial agents (62.2%), cardiovascular agents
(11.0%), analgesic agents (9.3%), endocrine agents (5.0%), and GI agents (4.5%).
Of these 761 drug therapy recommendations, 12.7% of pharmacist interventions
were associated with Institute for Safe Medical Practices (ISMP) high-alert
medications.

Conclusion: EM pharmacists provided several types of interventions via
telepharmacy services for three freestanding EDs with greater than one-third of
documented interventions representing drug therapy recommendations.
Although the lack of dedicated on-site pharmacy coverage precludes the
provision of bedside patient care, EM pharmacists can provide significant
drug therapy recommendations via telepharmacy services to optimize
medication therapy and to improve patient safety at freestanding emergency
departments.

13 Directing Massively and Simultaneously
Numerous Terrorist Victims in a Hospital Provided
With All Surgical Specialties: An Adapted Answer

Fémy F, Féral-Pierssens A-L, Follin A, Juvin P/Assistance Publique Hôpitaux de
Paris, Emergency Department, Georges Pompidou European Hospital, Paris,
France; Assistance Publique Hôpitaux de Paris, Anesthesiology and Intensive
care Department, Georges Pompidou European Hospital, Paris, France;
Assistance Publique Hôpitaux de Paris, Emergency Department, Georges
Pompidou European Hospital and Medicine Faculty, René Descartes University,
Paris, France

Study Objectives: On the 13th of November 2015, Paris was targeted by
multisite terrorist attacks. Triage principles on the field have been applied in order

to adapt patients care needs to hospital capacities. The important number of
victims forced the first responders to direct simultaneously a tremendous number
of patients to few hospitals provided with all surgical specialties. The main
objective of our study was to assess if this orientation strategy was adapted or if
many secondary transfers have been needed shortly after receiving victims to our
center.

Methods: We conducted a monocentric retrospective study in our academic
hospital on all attacks victims brought to us during the first 24 hours following
the attacks. The wounds description and health care resources utilization during
the first 48 hours have been collected through the analysis of medical charts.
Patients presenting a single psychotrauma have been excluded. Our primary
endpoint was the proportion of transfers to another hospital in the first 48 hours
due to exceeded capacities. Data are given in n, percentages, and mean + standard
deviation.

Results: N¼41 patients (77.3% of all patients brought to the hospital) were
brought to our center, 70.7% with gunshot wounds. Sex ratio was 1.2. Patients were
37,9 � 9,6 years old. They were brought to the hospital between 1:15 and 3:15 AM.
out-of-hospital services had advised 13 (31.7%) Absolute Emergencies and 28 (68.3%)
Relative Emergencies but only 19.6% of our patients had written medical charts with
out-of-hospital parameters. When arriving in the emergency department (ED), a triage
was done and 30 (73.1%) patients were kept in the ED area whereas 11 (26.9%) were
brought to Intensive Care. Patients were presenting wounds (90.2%), mainly on
members of the body (83.8%) with projectile for half of the cases (48.6%). 29.7% had
an open fracture. 30 (73.2%) patients were admitted to the hospital (mean length of
stay: 11.8 days [1;101]. 65.8% of all patients have had surgery in our facility in the first
48 hours including 88.9% for orthopedics. At last, all patients needing a surgery had it
performed in the first 48 hours including 3 patients needing to be transferred because
of exceeded capacities in our hospital. Our proportion of transfers was 7.3%. These
transferred patients had members’ orthopedics surgeries. Due to spontaneous arrival of
senior colleagues in the ED, the medical workforce has increased of +300%. There has
been no in-hospital death.

Conclusion: The triage strategy on the field followed by directing massively and
simultaneously victims to a hospital provided with all surgical specialties seems to be
an adapted answer in front of an important number of patients. A technical platform
associated with workforce mobilization allowed us to provide care to almost all
victims brought to our hospital from the terrorist attacks. Only 3 patients out of
41 have been transferred to another facility for a minor surgery. There has been
no in-hospital death.

14 The Impact of a Pediatric Emergency Department
Designation System on Pediatric Injury Mortality
Rates in Arizona

Rice AD, Dudek J, St. Mars T, Woolridge D/University of Arizona College of Medicine,
Tucson, AZ; Arizona Department of Health Services, Phoenix, AZ; University of Arizona
College of Medicine, Tucson, AZ

Study Objectives: Currently, access to optimal emergency care for children is
affected by multiple barriers, including, lack of availability of equipment, appropriately
trained staff, and timely transfer to definitive care. Fourteen states, including Arizona
have developed a regional or statewide system for pediatric emergency care. These
programs aim to provide well-defined standards mandating critical resources required
to provide effective care for children. While pediatric verification programs are
associated with greater pediatric preparedness, outcome data has been lacking to track
the effects and patient-centered outcomes of implementing such systems. Our aim is to
describe the pediatric injury mortality outcomes of implementing a pediatric
designation system within Arizona.

Methods: This was a cross-sectional study conducted using data from emergency
department visits and inpatient hospitalizations between 2011 and 2014 using the
Arizona Hospital Discharge Database. Facilities certified between 2011 and 2014 were
included in the analysis. Primary outcome measures were the pediatric emergency
department injury mortality rate pre and post-certification. All records prior to
certification were included in the pre-certification group. Once facilities were certified,
all subsequent records during the month of certification were moved into the post-
certification group. The pediatric emergency department mortality rates were
calculated by dividing the total of pediatric ED visits by the number of deaths for each
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group, multiplied by 100,000 to equal the pediatric emergency department mortality
rate per 100,000 visits.

Results: Pediatric injury mortality in Arizona emergency departments
varied from 39.8 deaths per 100,000 ED visits to 25.6 deaths per 100,000 ED
visits in the pre-certification and post-certification groups, respectively.
Comparing the certified emergency department’s pediatric mortality rate to the
overall pediatric injury mortality rate demonstrated 25.6 deaths versus 35.5
deaths respectively. Analysis of the pediatric mortality rates per 1,000
hospitalizations in the time period before initiation of the designation
program (2009-2011) to the time period following initiation of the program
(2012-2014) demonstrated a greater rate difference between certified and
non-certified hospitals post-certification (7.9 versus 10.2 and 10.8 versus 17.5;
respectively).

Conclusion: The Arizona emergency department pediatric designation
system resulted in a decrease in pediatric injury mortality post certification.
Institutional certification also resulted in a reduction of inpatient pediatric
injury mortality when compared to the non-certified hospitals in the same
time period.

15 Impact of a New Medical Dispatch System on
Telecommunicator-Assisted CPR

Sanko SG, Lane C, Flinders A, Reddy P, Kashani S, Cassella L, Balagna J, Sidhu S,
Eckstein M/University of Southern California, Los Angeles, CA

Study Objectives: Early provision of CPR is a critical factor in survival from
out-of-hospital cardiac arrest (OOHCA). Telecommunicator-assisted CPR
(TC-CPR), in which 911 calltakers identify OOHCA and provide CPR instructions
to callers, has been shown to significantly increase the rate of bystander CPR. In
2015, the Los Angeles Fire Department (LAFD) implemented a new medical
dispatch system, which emphasizes rapid recognition of cardiac arrest and early
provision of TC-CPR.

Methods: This was an interrupted time series (before-after design) of cases of
field-confirmed OOHCA with LAFD 911 call takers using Medical Priority
Dispatch System® (MPDS) (“MPDS Cohort,” from January 1, 2014 through
March 31, 2014) versus those occurring after instituting a new medical dispatch
system (Los Angeles Tiered Dispatch System -LA-TDS) (“LA-TDS Cohort,”
January 1, 2015 through March 31, 2015). LAFD electronic health records
were reviewed for all cases of OOHCA. Inclusion criteria were: all non-
traumatic OOHCA handled by LAFD paramedics with attempted
resuscitation and not witnessed by EMS providers. Exclusion criteria were:
arrests resulting from trauma, occurring in a medical clinic or nursing home,
incidents handled by non-LAFD dispatch centers, or cases where CPR was
already in progress prior to the 911 call. Trained non-LAFD abstractors listened
to all recorded calls, and recorded if TC-CPR was initiated, as well as the time
elapsed from the start of the call until key events. The primary outcome was
prevalence of TC-CPR.

Results: Of 1027 calls during the study period, 13 recordings were unavailable
for review, and 417 calls met one or more exclusion criteria, leaving 597 911-calls
for review (289 in the MPDS cohort, and 308 in the LA-TDS cohort). There were
no differences between MPDS or LA-TDS patients in age, sex, known
comorbidities, arrest location, witnessed status or caller party. The prevalence of
TC-CPR was significantly greater in LA-TDS (57%) compared to MPDS (43%)
(OR 1.86, 95% CI 1.3-2.6, p<0.001). Although there was no significant
difference in the elapsed time to first description of agonal breathing (p¼0.07), the
LA-TDS cohort had a statistically significant decrease (p<0.001) in time to
recognition of cardiac arrest, time to dispatch, and time to first TC-CPR chest
compression. For cases where the telecommunicator had the opportunity to assess
consciousness and breathing, there was a trend toward improved recognition of
cardiac arrest (0.09), and a statistically significant improvement (p<0.001) in
cardiac arrest recognition in <1min , prevalence of TC-CPR, and TC-CPR started
in <2min.

Conclusions: The new Los Angeles Tiered Dispatch System significantly
outperformed MPDS® in promoting telecommunicator-assisted CPR. Further
studies are needed to identify the precise elements of this new dispatch system
responsible for improved TC-CPR as well as their effect on other patient-centered
outcomes.

16 Below Median Nursing Hours Adversely Affects
Emergency Department Throughput Metrics

Ramsey Z, Christian E, Hardwick J, Palter J/Cook County Emergency Medicine,
Chicago, IL

Study Objectives: Patient encounter length of stay (LOS) remains an important
measurable factor in evaluating emergency department (ED) performance. Previous
studies examined how daily ED volumes, inpatient hospital occupancy, number of
elective surgical admissions, and ED physician level of training affect ED throughput.
There are limited studies to date that directly examine how ED nursing hours affect
ED patient LOS and number of patient that leave without been seen (LWBS) by a
provider. We hypothesize that below median nursing hours adversely affected ED LOS
metrics: door-to discharge LOS, door-to-admit LOS and number of patient who
LWBS.

Methods: Our hospital is an urban, tertiary care, safety-net hospital with 254
medical/surgical inpatient beds and 80 ED beds. All electronic hospital records of
105,887 ED visits were retrospectively reviewed from January 1, 2015 to
December 31, 2015. Daily ED LOS for admitted and discharged patients was
recorded as well as daily ED patient volume and number of patients who LWBS
each day from the ED. Daily nursing hours were determined from nursing staff
records over the same time period. The effect of ED nursing hours on ED metrics
was evaluated using analysis of covariance and controlled for total daily ED volume
as well as hospital occupancy. Daily nursing hours were reflected in a binary
variable that compared days with above-median nursing hour to days with below-
median nursing hour days as a fixed factor. ED patients’ daily door to discharge
LOS, door to admit LOS, and the rate of LWBS were used as the dependent
variable in each model. SPSS Univariate GLM procedure was utilized for all
analyses.

Results: Controlling for daily ED volume and hospital occupancy, days with below
median nursing hours compared to above median nursing hours led to a 19.7-minute
increase per patient in door to discharge LOS, F(1, 360) ¼ 24.07, < 0.001. There was
also an increase of 7 patients per day who LWBS, F(1, 360) ¼ 80.96, p ¼ < 0.001.
Door to admit LOS was not significantly affected by nursing hours, F(1, 359) ¼ 1.52,
p ¼ 0.22.

Table 1.

ED LOS for
Discharged Pts

ED LOS for
Admitted Pts LWBS

Days With Nursing
Hours Below-Median

259.0 minutes
(95% CI

253.9-264.2)

463.3 minutes
(95% CI

447.8-478.8)

21 patients
(95% CI 20-22)

Days With Nursing
Hours Above-Median

239.3 minutes
(95% CI

234.1-244.6)

456.4 minutes
(95% CI

445.2-467.7)

14 patients
(95% CI 13-15)

Covariates appearing in the model are evaluated at the following values: Daily ED
Volume ¼ 290.3, Hospital Occupancy ¼ 249.7 (98.3%)

Conclusion: ED LOS metrics remain an important marker in evaluating ED
performance. In this study, nursing hours was identified as a factor, independent of
daily ED volume and hospital occupancy, that contributed to ED LOS and number of
patients who LWBS. Below median-nursing hours contribute to a statistically
significant adverse increase in door-to-discharge LOS and number of patients who
LWBS. Such analysis is a pivotal step towards identifying optimal nursing hours and
maximizing throughput for our safety net hospital.

17 Emergency Department Provider Variation in
Admission Rate Across Multiple Conditions

Khojah I, Pines J, Shesser R, Li S, Luo Q/George Washington University, Washington,
DC

Study Objectives: Hospital admission is the most common, and costliest decision
that emergency physicians make every day. Aggregate costs of U.S. hospital admissions
account for more than 8% of U.S. health care expenditures. Recent studies have
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examined variation in the decision to admit to the hospital from the emergency
department (ED). In this study we identify commonly admitted conditions with the
highest variation in admission rate across ED facilities after controlling for patient,
provider, ED and county characteristics.

Methods: This was a retrospective, cross sectional study. We identified 1,492,674
ED encounters from January 2012 through December 2013 across 17 hospital-based
EDs. Hospital admission was defined as admission to an inpatient department,
observation unit, or transferred to another acute care facility. First, we identified the 15
conditions with the highest frequency of hospital admission in the sample. Next, we
calculated the condition-specific risk-standardized admission rates (RSARs) for each
site, using hierarchical generalized linear models. Finally, we used intra-class correlation
coefficients (ICCs) to examine the proportion of admission variation explained at the
site and provider level in 8 conditions with the highest admission rate variability.

Results: Across nearly 1.5 million encounters, the top 15 most frequently admitted
conditions made up for 34% of all encounters and 49% of all admissions. After
adjustment, eight conditions with the greatest site-level variation were: 1) other injuries
and conditions due to external causes (OICE), 2) extremity fractures except hip (EF),
3) skin and subcutaneous tissue infections (SSTI), 4) other lower respiratory disease
(OLRD), 5) asthma and COPD, 6) abdominal pain (AP), 7) fluid and electrolyte
disorders (FFD), and 8) nonspecific chest pain (NCP). (Fig 1) Site- and Provider-level
ICCs of ED Admission Rates showed that nonspecific chest pain and asthma/COPD
had the highest variation attributable to the provider at 10% and 9%, respectively. By
contrast, extremity fracture, fluid/electrolyte disorders and skin infections had the
highest variation attributable to the site at 16%, 11% and 10%, respectively.

Conclusion: There is considerable variation in ED admission rates among
commons conditions that are admitted to the hospital through the ED. Some of this
variation likely represents clinical heterogeneity (ie, different types of extremity
fractures) that was not accounted for, while other conditions with high variation are less
heterogeneous (ie, chest pain and abdominal pain) and may represent specific
conditions where clinical protocols may be useful in reducing admission rate variation.
The relative contribution of site- and provider-variability in ED admission rates varies
by condition, which is an important feature to understand when designing
interventions to reduce variation.

18 Listening to Our Patients’ Concerns: A Call to
Focus Experience Efforts on Communication and
Compassion

Sonis J, Mort E, Natsui S, Goldsmith A, Joseph T, White B, Raja A, Aaronson E/
Massachusetts General Hospital, Boston, MA; Brigham and Womens Hospital,
Boston, MA

Study Objectives: Through widespread implementation of the Hospital Consumer
Assessment of Healthcare Providers and Systems (HCAHPS) survey over the past
decade, the Centers for Medicare and Medicaid (CMS) has used patient-reported data
on patient experiences in the inpatient setting to incentivize hospitals to improve their
patients’ perceptions of their care.

While no such tool currently exists within the emergency department (ED), the
ongoing development and testing of the CMS ED Patient Experiences with Care Survey

(EDPEC) will soon lead to similar incentives - and penalties - for EDs across the United
States. In addition to the regulatory landscape, there is increasing literature suggesting a
positive impact of patient experience on clinical outcomes, patient safety and efficiency.

As such, our objective was to further investigate common themes in patient-
reported experience data, with the goal of identifying the highest yield areas for
potential improvement in ED patient experience.

Methods: A mixed methods analysis was performed on one year of patient callback
survey data (1/1/2015-12/31/2015) from a large, urban tertiary-care ED, using a
modified grounded theory approach. Patients were asked to cite the best and worst
aspects of their ED experience.

Results: Between 1/1/2015-12/31/2015 phone interviews were conducted with
2,969 patients. Of the 32 contributing factors, the most commonly cited factors
contributing to positive experience were compassionate care (27.8%), appropriate care
and disposition (13.8%), short wait time (12.2%), staff attentiveness (12.1%) and
adequate communication (9.2%). The most commonly cited factors contributing to
negative experience were prolonged wait time (35.2%), poor communication (14.8%),
inadequate pain management (6.7%), suboptimal environment, including food and
cleanliness (6.5%), and a lack of compassion (6.1%).

Conclusion: Although timeliness of care, an often-cited component of care delivery
in the ED, was a frequently reported contributing factor to both positive and negative
experience, compassionate care and communication also ranked among the most
influential factors identified by patients. These two domains, which have previously
received significantly less attention in the emergency medicine literature, were principal
contributing factors to both positive and negative experience in our study. Our results
suggest that emergency department and hospital leaders may be well served by focusing
on interventions that improve provider-patient communication and foster
compassionate care.

19 Impact OF Electronic Medical Record System on
CT Scan Use in Recurrent Abdominal Pain
Patients

Michael H, Gordon J, Chan SB/Presence Resurrection Medical Center, Chicago, IL

Study Objective: To determine the effects of an EMR implementation on the rates
of repeat CT abdomen and pelvis in the ED for patients presenting with
undifferentiated abdominal pain.

Abdominal pain is the most common presenting complaint in the emergency
department (ED) in the United States and computed tomography (CT) is commonly
part of the diagnostic evaluation. The utility of an electronic medical record (EMR)
system is extremely useful in this setting because a similar presentation with a prior
negative CT may help the emergency physician avoid a repeat CT.

Methods: Retrospective cohort study which analyzed the numbers of CT scans of
the abdomen and pelvis for patients presenting with undifferentiated abdominal pain.
The study evaluated a 9-month period before and 9-month period after the
implementation of an EMR system at a single community ED. Patients with repeat
visits within 6 months of their initial visit were included in the evaluation. The
utilization of contrast was also analyzed in this study.

Results: Prior to implementation of the EMR, there was a repeat rate of 33.3%
compared with a 39.6% rate during the post implementation period. Statistical analysis
using a two-sample, two-tailed chi-square test for differences of proportions was
associated with a p value of 0.290. Secondary analysis evaluating contrast
administration showed the period prior to the EMR implementation had a higher
percentage of contrast administration changes on repeat CT scans.

Conclusion: There was no statistically significant difference in the rate of repeat
CT scans of the abdomen and pelvis. We conclude that the implementation of an
EMR may not be associated with a decrease in utilization of repeat CT imaging for
patients with undifferentiated abdominal pain.

20 Cost Savings of Selective Type and Screen
Testing in Trauma Patients

Ross JL, Loewe C, Brown K, Babcock CI/St JohnHospital andMedical Center, Detroit,MI

Study Objectives: RisingUSmedical expenditures requirefinding safeways to decrease
the cost of medical care. Overutilization of laboratory testing contributes to this increasing
cost. Although blood is a very valuable resource in traumamanagement, and type and screen
testing is frequently ordered as part of a usual trauma panel, the majority of trauma patients
evaluatedby the surgical teamdonot ultimately receive blood transfusions.However, there is
limited research regarding the utility of type and screen in the traumapatient. Published data
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suggests that the type and screen costs $75-100 and is the most expensive single component
of the traumapanel. Evaluation ofwhich trauma patients received a blood transfusionwithin
the first 4 hours may suggest strategies to decrease unnecessary type and screen testing.

To evaluate ED patients who are assessed by trauma surgery and determine if a
subset of patients could safely be managed without type and screen.

Methods: An IRB-exempt retrospective evaluation of de-identified data collected
for submission to the NTDB was examined; all data was derived from a Level II urban
teaching hospital with 122,000 ED visits per year, from 11/1/2013 to 10/31/2015.
The sub-population not requiring blood transfusion in the first 4 hours was identified.
We tested a rule in which a type and screen would be performed only for the following:
all Level 1, Level 2 or trauma consults with any vital sign abnormality (HR�110,
SBP<90, DBP<50, RR�22), GCS<15, GSW or a stab wound injury and performed
a cost analysis to estimate the potential cost savings of selective type and screen.

Results: Of the 4334 trauma surgery evaluated patients, (494 Level I, 1740 Level 2, 61
Level 3 and 2039 trauma consults) only 97 (2.24%, 95% CI 1.84-2.72%) received a blood
transfusion in thefirst 4 hours.Themajority 75/494 (77%)were level I traumapatients.Only
19/1740 (1.1%) level 2 patients, 3/2039 (0.15%) trauma consults, and no level 3 patients
were transfused (p<.00001). The rule identified 100% of patients who needed blood in the
first 4 hours andwould have prevented 2115 type and screen tests (Sp¼48.8). This equates to
a cost savings of $88 per trauma surgery patient, or $93,060 per year at this institution.

This study suggests that routine ordering of type and screen for all patients
evaluated by the trauma surgery service is not necessary. A very small minority of
patients received blood transfusions. Using intuitive criteria, it may be possible to
decrease unnecessary type and screen testing. Although there was still substantial type
and screen testing of patients not needing blood, the model indicates cost savings of
nearly one million dollars over a 10-year period. As patients missed by this approach
would be able to receive uncrossmatched blood pending the type and screen, there is
likely no harm with this cost savings approach.

There are numerous limitations to this study, including that it was a retrospective
evaluation of registry data. Further work will include prospectively validating this rule
and expanding the data set to include multiple institutions.

Conclusion: Reductions in unnecessary laboratory testing can contribute to
substantial cost savings. It may not be necessary to obtain a type and screen on every
patient who the trauma surgery service evaluates. Beginning to address routine testing and
“panel” lab test ordering may result in substantial cost savings with no adverse outcome.

21 The Association Between Pain Scores, Resource
Utilization, and Mortality: A National Perspective

Thode HC, Jr., Singer AJ/Stony Brook University, Stony Brook, NY

Study Objectives: Pain scores are now mandated and aimed at measuring pain
severity. However, pain severity may not correlate with disease severity or need for
multiple emergency department (ED) resources. Here we determined the association
between severe pain and resource utilization and outcomes in a nationally
representative ED database.

Methods: Study Design—secondary analysis. Setting—National Hospital
Ambulatory Medical Care Survey (NHAMCS) for the latest available year (2011).
Patients—all patients visiting an ED with a reported pain score.
Measures—demographic and clinical characteristics including self-reported pain score.
Pain was measured on a scale of 1 to 10, with severe pain defined as 7+.
Outcomes—resource utilization (imaging, lab testing, IV fluid administration, central
line insertion, endotracheal intubation), ED length of stay (LOS), hospital admission,
and ED mortality. Data analysis—univariate and multivariate analyses used to
determine association between pain and outcomes.

Results: In 2011 there were an estimated 136.3 million ED visits, of which 105.6
million had an available pain score. Mean age (SE) was 38 (0.5), 55% were female. Of
those with a pain score 42% (44 million) reported having severe pain. There was a
positive univariate association between severe pain and any lab testing, any imaging,
and any procedure, and a negative association with admission rates and ED deaths. ED
LOS was not significantly associated with pain score. Adjusted odds ratios for severe
pain are in the table; after adjustment for other factors severe pain was significantly (p
< 0.01) associated with the measures of resource utilization and admission, but not
mortality.

Conclusion: Pain scores have a significant positive association with resource
utilization, and negative association with admissions, but are not related to ED length
of stay or ED mortality after adjusting for covariates.

22 Using Ultrasonography to Assess the
Effectiveness of Cricoid Pressure on Esophageal
Compression

Utschig EE, Kei J, Van Tonder RJ/Kaiser Permanente San Diego Medical Center,
San Diego, CA

Study Objective: Cricoid pressure during intubation has been used for decades as a
way to potentially occlude the esophagus to avoid aspiration of gastric contents.
However, recent evidence has questioned the effectiveness of cricoid pressure and raised
the possibility that this maneuver may actually make intubation more difficult.
Magnetic resonance imaging has been used to analyze the effectiveness of cricoid
pressure, but these studies were limited by their small number of participants. This
study uses a non-invasive modality, ultrasonography, to determine the anatomic
relationship between the cricoid cartilage and the esophagus and measures the
effectiveness of cricoid pressure on esophageal compression.

Methods: Ultrasound imaging was conducted on the necks of 50 healthy, conscious
adult volunteers. The anatomical relationship of the esophagus to the trachea was categorized
as either being: 1) directly behind the trachea, 2) partially behind the trachea, or 3) completely
lateral to the trachea. These relationships were described with and without cricoid pressure,
standardized to approximately 10 newtons of force. Age, sex, and body mass index (BMI)
were recorded for each volunteer. Images were interpreted in real time by an emergency
medicine (EM) resident and by an EM attending physician. An independent review of the
images was conducted by an ultrasound fellowship-trained emergency physician.

Results: Of the 50 participants in this study, 25 were female and 25 male. The
average age was 36 years old and the average BMI was 25, with a range of 17-47.
Without cricoid pressure, 20% of the esophagi laid directly behind the trachea, 60%
partially behind the trachea and 20% completely lateral to the trachea. Among the
80% not directly behind the trachea, all laid laterally to the left. With cricoid pressure
applied, the esophagus remained directly behind the trachea in only 4% of our entire
study group. In addition, 26% had an esophagus partially behind the trachea and 70%
had a completely lateral esophagus with the implementation of cricoid pressure. None
of the subjects had an esophagus to the right of the trachea.

Conclusion: In the absence of cricoid pressure, the esophagus was either partially
behind or completely lateral to the trachea in 80% of our study population. When cricoid
pressure was applied, it was shown to displace the esophagus laterally to the left in 50%of all
subjects. Only 4% of the participants had an esophagus located directly behind the trachea
when cricoid pressure was used. These results highlight the ineffectiveness of cricoid
pressure on esophageal compression, calling into question the utility of this maneuver.

The position of the esophagus in relation to the trachea with and without cricoid
pressure (n¼50).

Position of Esophagus
Without Cricoid

Pressure
With Cricoid
Pressure

Directly Behind Trachea 20% 4%
Partially Behind Trachea (left) 60% 26%
Completely Lateral to Trachea (left) 20% 70%
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23 Comparison of the C-MAC and GlideScope-Mac for
Intubation in the Emergency Department

Dicken J, Conser E, Douglas M, Arcaris B, Patanwala AE, Sakles JC/University of
Arizona, Tucson, AZ

Study Objectives: To determine the first pass success (FPS) of the C-MAC and
GlideScope-Mac (GVL-MAC) when used for video laryngoscopy (VL) and direct
laryngoscopy (DL) in the emergency department (ED).

Methods: Continuous quality improvement (CQI) data were prospectively collected
on all patients intubated in the ED from July 1, 2014 toMarch 31, 2016, the time period
when both devices were available in the ED. Following each intubation the operator
completed a standardized data form which included information on patient, operator,
and intubation characteristics. Operators also documented how the device was used, with
one of four options: DL only, VL only, DL to VL switch (during attempt), or VL to DL
switch (during attempt). All adult patients (�18 years) undergoing RSI by an EM
resident using either the C-MAC or GVL-MAC were included in the analysis. The
primary outcomewas first-pass success (FPS), defined as successful tracheal intubation on
a single insertion of the laryngoscope blade. In the case of intubations started
as DL, switch to video assist during the first attempt was considered a failed DL attempt.

Results: Over the 21-month study period, 318 adult patients underwent RSI by an
EM resident in the ED using either C-MAC or GVL-MAC. The C-MAC was used on
133 patients and the GVL-MAC was used on 185 patients. See table for first pass
success with each device.

Conclusion: When used as a VL, the C-MAC and GVL-MAC resulted in similar
FPS. However, when used as a DL, the C-MAC resulted in a higher FPS than the
GVL-MAC. Though further investigation is warranted, these results suggest that the
C-MAC functions superiorly to the GVL-MAC as a DL.

First Pass Success by Device and Technique

Device and Technique First Pass Success 95% CI

C-MAC as VL 93.4% (71/76) 85.3%-97.8%
GVL-MAC as VL 92.3% (96/104) 85.4%-96.6%
C-MAC as DL 64.9% (37/57) 51.1%-77.1%
GVL-MAC as DL 43.2% (35/81) 32.2%-54.7%

24 Waveform Capnography is a Useful Alternative to
Physician Gestalt to Determine Paralysis After
Administration of Paralytics for Rapid Sequence Intubation.

Levine P, Scoccimarro A, Kanter M, Caputo N, on behalf of the Lincoln Airway Group/
Lincoln Medical and Mental Health Center, Bronx, NY

Study Objectives: Paralysis is the hallmark of rapid sequence intubation (RSI) of
emergency department patients requiring endotracheal intubation. The determination

of clinical paralysis after administration of neuromuscular blockade is dependent on the
judgment of the physician (ie, gestalt). Some physicians wait the recommended 45-60
seconds before attempting laryngoscopy, others use non-validated tests such as
checking the eyelash-blink test. There is little evidence/research on whether gestalt is
sufficient to determine the presence of paralysis. The question being asked is whether
waveform capnography (WC) is an objective means of determining when the patient is
paralyzed.

Methods: A prospective observational cohort study was conducted at a academic,
urban, level 1 trauma center in New York City. All patients requiring endotracheal
intubation were included. Exclusion criteria were patients in cardiac or traumatic arrest
or if pre-oxygenation was not performed. One group of patients was placed on nasal
cannula waveform capnography. Paralysis was determined when no waveform was
present. In the gestalt group, paralysis was determined by physician gestalt. Need to
wait longer or re-dose NMB after initial attempt at laryngoscopy was considered failure
of paralysis.

Results: Fifty patients (20 waveform, 30 gestalt) were enrolled. Seventy-six percent
of patients were intubated for primary pulmonary pathologies. The ASA classification
was no different between the groups (2.3 in waveform versus 2.2 in gestalt, p¼0.4).
There were no failures to determine presence of paralysis in the waveform group versus
33% in the gestalt group (p<0.002). The total time to confirmed paralysis was 60
seconds in WC versus 76.3 seconds in the gestalt group (p¼0.2). On average, those
patients where gestalt failed to detect paralysis added 35 seconds to the total time.
Chart 1 shows the ROC curves for physician gestalt alone and when waveform is used
in addition to gestalt. The AUC for gestalt alone was 0.60 and for gestalt plus
waveform was 0.74.

Conclusion: Waveform capnography may be useful as an objective means to
determine paralysis in patients requiring endotracheal intubation and may reduce
pre-mature attempts at laryngoscopy requiring further waiting time or re-dosing of
NMB.
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25 Use of the C-MAC Yields High Rates of
Endotracheal Intubation First-Pass Success and
First-Pass Success Without Hypoxemia Whether
the Intubator Views the Video Screen or Not

Dodd KW, Prekker ME, Robinson AE, Buckley RJ, Driver BE/Hennepin County Medical
Center, Minneapolis, MN

Study Objectives: Direct laryngoscopy (DL) is the traditional approach for emergency
intubation. Video laryngoscopy (VL), however, is gaining popularity and studies have
demonstrated higher first-pass success with VL, particularly in difficult airways. Intubators,
however, do not always view the video screen when performing VL.Here, we describe rates
of first-pass success (overall and without hypoxemia) and the time to intubation for three
methods:CMACwith the intubator choosing to view (CMAC-VL) andnot view (CMAC-
DL) the video screen, and traditional Macintosh blade DL (MAC-DL).

Methods: In this retrospective study video review was used as the primary method of
data collection. In our ED, critically ill and injured patients are cared for in the four bay
stabilization area. Each bay has three ceiling-mounted, motion-activated cameras; each
camera has a different field of view and captures both audio and video. Automated software
combines the output from the three cameras with a fourth video output from the cardiac
and vital sign monitor. Senior emergency medicine residents perform the vast majority of
endotracheal intubations under the supervision of attending emergency physicians.

The videos for all patients intubated in the calendar year 2013were reviewed by trained
reviewers using a standard data collection form. Data points included device used, first-pass
success, time to intubation, and whether hypoxemia occurred. An attempt began when the
laryngoscopeblade entered themouthandendedwhen theblade left themouth.Hypoxemia
was defined as oxygen saturation decreasing from�90% to< 90% during the intubation
attempt or within 1minute afterwards. The first pass success rates and time to intubation by
device used are presented with associated 95% confidence intervals (95% CI).

Results: During the study period, 676 orotracheal intubationswere identified, of which
videoswere available for 593 (88%) and videos with reliable recordings of oxygen saturations
were available for 392 (66%). Of the 593 intubations, 515 (87%) were performed with
CMAC (CMAC-VL 207 [35%], CMAC-DL 301 [51%], and 7 [1%] with screen viewing
status unknown) and 29 (5%) were performed with MAC-DL. See Table for results.

Conclusion: In this study, we found high rates of first-pass success with use of the
CMAC. Success did not differ by intubators’ choice to view the video screen or not. This
finding is likely confounded by selection bias: intubators likely utilized the screen more
often in difficult airways. Nonetheless, a 94% first pass success rate in more than 500
patients demonstrates the utility of VL even if the screen is not viewed by the intubator.
Possible explanations include: 1) the intubator may receive verbal cues from instructor
who is viewing the screen, and 2) intubation attempts that are not initially successful using
CMAC-DL are probably switched to CMAC-VL with an improved success rate, among
others. In this investigation, an airway device that allows both DL and VL had high
success rates, regardless of whether the intubator used the video screen during intubation.

CMAC-VL CMAC-DL MAC-DL

First-Pass Success
(%, 95% CI)

195/207(94%;
91% to 97%)

284/301(94%;
92% to 97%)

22/29(76%;
59% to 92%)

First-Pass
Success without
hypoxemia
(%, 95% CI)

98/130(75%,
68% to 83%)

178/214(83%,
78% to 88%)

8/17(47%;
21% to 74%)

Time to
Intubation
(95% CI)

52 seconds
(48 s to 55 s)

37 seconds
(35 s to 39 s)

38 seconds
(31 s to 45 s)

26 Use of a Bougie for Emergency Intubation is
Associated With Increased First-Pass Success

Driver BE, Dodd KW, Buckley R, Robinson A, Prekker ME/Hennepin County Medical
Center, Minneapolis, MN; University of Minnesota School of Medicine, Minneapolis,
MN; University of Minnesota School of Public Health, Minneapolis, MN

Study Objectives: The bougie is a valuable airway device that can allow
endotracheal intubation in difficult conditions. Nationally, it is used in less than 4% of
intubations attempts and is generally reserved for difficult airways or after a failed first

attempt. It is not known if the bougie improves first pass success when used in most
emergency intubations.

We determine if use of a bougie is associated with increased first pass success in all
patients whose first intubation attempt was performed with a C-MAC or Macintosh
blade.

Methods: We performed a retrospective, observational study, using video review as
our primary method of data collection. This study was approved by our local
institutional review board. In our ED, critically ill or injured patients are cared for in
our stabilization room, which has four bays. Each bay has three ceiling-mounted video
cameras with built in motion-sensors; each camera has a different field of view and
captures both audio and video. Automated software captures the output from the three
cameras in each bay, and combines these video streams with a fourth video output from
the patient cardiac and vital sign monitor.

Senior emergency medicine residents (post-graduate year three or higher)
perform the vast majority of tracheal intubations under the supervision of the
attending emergency physician. Using the electronic medical record to identify
patients who were intubated in the ED, we reviewed videos for all patients
intubated in the calendar year 2013. Data collection forms designed a priori were
used by trained reviewers to record data points for the course of emergency
intubation for each patient. Data points included, among others, the device used,
whether a bougie was used, and whether the first attempt was successful. An
attempt began when the laryngoscope blade entered the mouth and ended when the
blade left the mouth.

The first-pass success rates by bougie use are presented; comparisons of first-pass
success between bougie and no bougie use are presented as the difference in group first-
pass success with the associated 95% confidence interval (95% CI).

Results: During the study period 676 cases were identified, of which videos were
available for 593 (88%). Of the 593 videos reviewed, 543 (92%) had a first attempt
with the C-MAC or Macintosh blade. In 435 of these 543 cases (80%), a bougie was
used on the first attempt. Table 1 displays baseline characteristics in whom a bougie
was and was not used. First-pass success with and without the bougie was 95% (95%
CI 93% to 97%) and 86% (79% to 93%), respectively, with a difference in first-pass
success of 9% (95% CI 2% to 16%). Duration of successful first attempts with and
without the use of a bougie was 45�21 sec and 29�13 sec.

Conclusion: In review of one year of data in a busy ED with frequent bougie use,
the use of a bougie for the first attempt is associated with higher first-pass success.
Though this could be explained by device familiarity, success rates without the
bougie (86%) are comparable to prior ED data, and the first-pass success rate with
the bougie (95%) is higher than most published airway data, indicating that the
bougie may be a valuable airway tool to increase first-pass success when used in all
ED intubations.

Baseline characteristics by bougie use

Bougie
(n[435)

No Bougie
(n[108)

Age (years), median (IQR) 50 (32 to 61) 46 (27 to 61)
Male sex 305 (70) 73 (68)
Indication: neurologic 165 (38) 47 (44)
Indication: medical 120 (28) 33 (31)
Indication: trauma 100 (23) 17 (16)
Cervical immobilization 97 (22) 17 (16)
Obesity 234 (54) 54 (50)
Abnormal airway anatomy 51 (12) 9 (8)
Body fluids in mouth 63 (14) 12 (11)

Each box displays n (% of bougie group), except age

27 Feasibility of Hyaluronidase Augmented Sub-
Cutaneous Administered Ampicillin in a Mouse
Model

Nakanishi A, Griffett K, Burris T/Saint Louis University School of Medicine, St Louis,
MO; Saint Louis University School of Medicine, St Louis, MO

Study Objective: Intravenous access may be difficult in young children and drugs
or fluids administered subcutaneously may pose advantages in health resource-limited
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environments such as rural clinics, refugee camps or disaster situations.
Hypodermoclysis is the subcutaneous (SQ) infusion of fluids; it was the major way of
hydrating patients until the invention of the intravenous catheter. The technique was
simple, safe and effective in the treatment of mild to moderate dehydration in adults
and children. Hyaluronidase is an enzyme and tissue permeability modifier and when
administered with fluids subcutaneously aids in the transfer of fluids into the
intravascular space. Drugs administered subcutaneously and augmented with
hyaluronidase has not been well studied pharmacokinetically.

We investigate the pharmacokinetics of ampicillin given subcutaneously to mice
with and without SQ hyaluronidase.

Methods: Ten-week-old C57Bl6 mice in 3 study groups: 1. Ampicillin (50mg/
kg, 75mg/kg and 100mg/kg) w/SQ hyaluronidase (0.1cc) 2. Ampicillin (50mg/kg,
75mg/kg and 100mg/kg) w/SQ saline 3. Ampicillin (50mg/kg, 75mg/kg and
100mg/kg) administered IM. Plasma levels were assessed at 30,60,120 and 240min
by ELISA.

Results: Metabolism of ampicillin appears to follow first-order kinetics.
Ampicillin administered SQ and augmented with hyaluronidase had enhanced
absorption. Maximum concentration (Cmax) and area under the curve (AUC) data
also revealed improved absorption of Ampicillin augmented with hyaluronidase vs
IM ampicillin.

Conclusion: Ampicillin administered with hyaluronidase SQ may have enhanced
absorption and appears to be equivalent to IM administered ampicillin
pharmacokinetically.

28 Neuronal Cell Death After Cardiorespiratory Arrest
in a Porcine Model

Singer AJ, Toussaint J, Chung W, McClain S, Dhawan J, Biegon A, Choi D/Stony Brook
University, Stony Brook, NY

Study Objectives: Anoxic brain injury is common after cardiac arrest leading to
poor outcomes among survivors. However, the time course of neuronal cell death is
poorly characterized. We measured the spatiotemporal pattern of neuronal cell death in
a porcine model of cardiorespiratory arrest.

Methods: Nine Yorkshire pigs (35-40 kg) were sedated by IM acepromazine
(0.1mg/kg), atropine (0.02mg/kg), ketamine (20mg/kg), and xylazine (2mg/kg).
They were then intubated endotracheally and anaesthetized with isoflurane-O2 gas
(0.5-2.5% w/3L/min) in air. Cardiac arrest was induced with intravenous KCL
(1.2ml/kg) and death was verified by absence of spontaneous pulse and
respirations. The brain was removed 5, 15 or 30 min (n¼3 each) postmortem.
Whole brains were formalin fixed for 7 days and sectioned to consistently reveal
the hippocampus, cortex and cerebellum regions. These were alcohol dehydrated,
xylene cleared, paraffin embedded and stained with cresyl violet and H&E. High
magnification microscopic images (100X) were obtained and necrotic neuronal cells
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were counted manually by a histopathologist masked to study conditions. Neuronal
cell death was calculated by dividing the number of necrotic cells in a high power
field by the total number of neuronal cells.

Results: Neuronal cell death was apparent in all animals and in all brain areas
at all time points. The percentage of obviously necrotic cells was greatest in the
cerebellum and least in the hippocampus. The percentage of obviously necrotic
neuronal cells in the hippocampus, cortex, and cerebellum were 23 versus 16
versus 73 at 5 minutes, 14 versus 41 versus 58 at 15 minutes, and 0 versus 20
versus 62 at 30 minutes. The percentage of necrotic neuronal cells did not change
significantly as the time from death and sampling increased from 5 to 30
minutes.

Conclusion: Neuronal cell death was apparent as early as 5 minutes after cardiac
arrest, did not change significantly over the next 30 minutes and was greatest in the
cerebellum.

29 Trans Sodium Crocetinate: A Novel Kosmotropic
Molecule that Enhances Oxygen Diffusion in the
Treatment of Hypoxia-Driven Medical
Emergencies

Moyo VM, Niyikiza C, Gainer JL/LEAF Pharmaceuticals, Southeastern, PA; Diffusion
Pharmaceuticals Inc, Charlottesville, VA

Study Objective: Tissue-hypoxia directly contributes to underlying morbidity and
mortality of the top 5 leading causes of death in the US which include heart disease,
cancer, chronic lower respiratory diseases, accidents (unintentional injuries) and
cerebrovascular accidents. These conditions frequently present as medical emergencies
requiring urgent intervention which occurs either at home, site of an accident, in an
ambulance or in the emergency department. Currently, aside from oxygen therapy,
there are no effective therapies approved available to reverse hypoxia and its potentially
catastrophic consequences.

Trans sodium crocetinate (TSC) is a kosmotrope that was developed to
treat oxygen deficits in emergency cases. TSC is based on a novel mechanism
of action, that of increasing the diffusion of oxygen from the erythrocytes
through the plasma to the vascular wall, thereby increasing the gradient for
oxygen diffusion to hypoxic tissues. The increase in the diffusion rate is
caused by the influence of the intermolecular forces of the TSC molecule
on the water molecules: it increases the numbers of hydrogen bonds among
them.

The initial investigation of TSC was part of the Battlefield Casualty Program of the
US Office of Naval Research and was further developed by Diffusion Pharmaceuticals
Inc.

To assess the effect of treating hypoxic emergency, TSC was evaluated preclinically
in animal models of three common medical emergencies; namely hemorrhagic shock,
myocardial infarction and stroke.

Methods and Results: The results are summarized below:
Hemorrhagic shock resulting from severe blood loss. After inducing 60% loss in

estimated blood volumes in rats, studies showed that treatment with TSC; a) increased
whole body oxygen consumption, b) increased blood pressure, c) preserved organ
function as reflected by liver enzymes and d) resulted in 100% survival at 24 hours
compared to 15% in saline treated controls.

Myocardial infarction. Studies of coronary artery ligation in a swine model showed
that treatment with TSC conferred a 90% survival at 4 hours compared to 33% in
controls.

Stroke. Studies in both rats (3 vessel occlusion: two carotids and left middle
cerebral arteries) and rabbits (injection of blood clots) showed improved neuronal
preservation in animals treated with TSC compared to controls in ischemic stroke.
Further, studies in rats injected with collagenase to induce hemorrhagic stroke showed
an increase in live neurons and a reduction in cerebral edema in TSC treated animals
compared to controls.

To date, about 150 patients have received TSC in clinical trials without any serious
side effects attributed to TSC. TSC is currently being developed to treat hypoxia in
patients with cancer.

Conclusion: TSC appears to be a safe and potentially beneficial treatment
for hypoxia related conditions. Furthermore, compelling preclinical data
call for urgent clinical investigation of TSC in hypoxia related medical
emergencies.

30 The Impact of the New Septic Shock Definition on
Previously Defined Septic Shock Patients

Sterling SA, Puskarich MA, Guirgis FW, Glass AF, Jones AE/University of Mississippi
Medical Center, Jackson, MS; University of Florida, Jacksonville, FL

Study Objective: Recently the Sepsis Definition Task force made new
recommendations for the criteria to define septic shock, which requires both
hypotension (MAP < 65 mmHg) requiring vasopressor use and a serum lactate > 2
mmol/L. The impact of these changes on the number and prognosis of patients
meeting these criteria is unclear.

We determine the effect of the new septic shock criteria on patients meeting the
“old” criteria of septic shock.

Methods: Secondary analysis of two multi-center clinical trials of septic
shock patients performed in large academic emergency departments. Inclusion
criteria for enrollment these trials were the “old” criteria of septic shock
which included suspected infection, 2 or more SIRS criteria, and evidence of
hypoperfusion defined as hypotension (SBP < 90mmHg) after fluid bolus or a
lactate > 4 mmol/L). Patients were included in the present analysis if they had
the following variables documented: blood pressure, vasopressors use, and
lactate measurement. Patients were excluded if they had an elevated lactate alone
without hypotension. Patients were categorized as meeting or not meeting the
new definition (hypotension requiring vasopressor use and a lactate > 2mmol/L)
and demographics and severity of illness were compared. The primary
outcome was in-hospital mortality. Secondary outcomes were ICU and
hospital length of stay (LOS). Chi-squared and Kruskal-Wallis tests were
used as appropriate.

Results: 470 out of 587 patients met inclusion and exclusion criteria and were
included in the present analysis. 200/470 patients (42.6%) met the new criteria for
septic shock while 270 (57.4%) met only the old criteria. Patients meeting the new
criteria were 60 (+/-16.7) versus 57 years old (+/- 18 yrs, p < 0.04). Total sequential
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organ failure assessment (SOFA) score of patients meeting the new criteria was 9 (IQR
6,12) compared to 5 (IQR 3,8) in those who did not (p < 0.001). Mortality among
patients meeting the new criteria was 57/200 (28.5%) compared to 39/270 (14.4%,
p < 0.001). Hospital and ICU LOS for patients meeting the new septic shock criteria
were 8 (IQR 5,16) and 3.2 days (IQR 1.8, 7), respectively, versus 8 (IQR 4.5,12, p >

0.47) and 2.6 days (IQR 1,5, p ¼ 0.006) for those patients not meeting the new
definition.

Conclusion: In this analysis more than half of patients meeting old consensus
criteria for septic shock did not meet the new criteria. Although the new criteria
identified a group of patients with more organ failure and higher mortality, those
patients who did not meet the new criteria still had a significant acute organ failure
burden and high risk of death. These results suggest that while the new criteria identify
septic shock patients at higher risk of worse outcomes, it misses a large proportion of
subjects with a significant disease burden that may benefit from more aggressive
therapy.

31 How Much Does Extracorporeal Membrane
Oxygenation in Cardiac Arrest Cost?

Rolston DM, Waxman DA, Schriger DL/Ronald Reagan UCLA Medical Center, Los
Angeles, CA

Study Objectives: Extracorporeal cardiopulmonary resuscitation (E-CPR) is a
relatively new modality for treating patients in refractory cardiac arrest. There is limited
evidence to guide patient selection and very limited evidence on the costs of
extracorporeal membrane oxygenation (ECMO) in cardiac arrest patients. The
objective of this study was to characterize patients who survived to hospital admission
with E-CPR versus conventional CPR (C-CPR) and to analyze the total hospital
charges of these two groups with the use of multiple regression analysis and propensity
score matching.

Methods: All cardiac arrest and CPR episodes from 2008-2012 were identified
from the National Inpatient Sample (NIS), a 20% sample of discharges from
participating US hospitals. E-CPR was defined as those patients who received
CPR and ECMO on the same day. C-CPR and E-CPR patients were compared
with univariate analysis. Multivariable regression analysis and propensity score
matching were used to compare total hospital charges, controlling for important
potential ECMO selection criteria and expensive or potentially life-saving
interventions.

Results: A total of 116 E-CPR and 52,391 C-CPR patients were identified.
Patients in the E-CPR group were younger, had lower rates of comorbidities,
and had more interventions performed than patients with C-CPR (Table 1).
E-CPR patients were also less likely to survive to discharge (22.4% versus
33.2%) and had higher median total hospital charges ($263K versus $55K) than
C-CPR patients prior to controlling for covariates and expensive interventions.
After controlling for age, sex, diabetes, peripheral arterial disease, chronic
obstructive pulmonary disease, chronic kidney disease, therapeutic hypothermia,
intra-aortic balloon pump placement, thrombolysis, intra-coronary procedures,
coronary artery bypass grafting, valvular surgery, ventricular assist device use,
and length of stay, the total hospital charges were $167K greater (95% CI
$149K-186K) with E-CPR than C-CPR using multivariate regression analysis
and $197K ($161K-234K) greater using propensity score matching. Odds ratios
for survival were lower 0.37 (0.23-0.61) and 0.81 (0.75-0.87) with E-CPR than
C-CPR after multiple logistic regression and propensity score matching
respectively.

Conclusion: Patients who receive E-CPR are younger, healthier and are
more likely to have had previous cardiac surgery or other therapeutic
interventions than patients receiving C-CPR. After controlling for variables
likely to influence ECMO selection and covariates that may improve
survival, survival was still lower with E-CPR than C-CPR, which was
expected because of the inherent poor prognosis of refractory cardiac arrest
which could not be controlled for in this dataset. However, after controlling
for factors likely to increase cost in cardiac arrest patients, E-CPR was
associated with more than $150K in additional charges per hospital discharge
than C-CPR. Further research on patient selection criteria and the cost-
effectiveness of E-CPR are needed before widespread adoption of this
technology.

32 Quick SOFA Scores Predict Mortality in
Emergency Department Patients With and
Without Suspected Infection

Ng J, Thode HC, Jr., Singer AJ/Stony Brook University, Stony Brook, NY

Study Objectives: The new sepsis diagnostic guidelines have shifted the focus to
organ dysfunction. The quick sequential organ failure assessment (SOFA) score
(composed of a respiratory rate of 22/minute or greater, systolic blood pressure of 100
mmHg or less, and altered mental status) is a new bedside index proposed to help
identify patients with suspected infection at risk of complications. We determined the
association between qSOFA scores and outcomes in all ED patients. We hypothesized
that qSOFA scores would be associated with admission and in-hospital mortality in all
ED patients, with or without suspected infection or sepsis.

Methods: Study Design—retrospective, electronic medical record review.
Setting—academic, suburban, tertiary care ED. Patients—all ED patients between 1/14-
3/15. Measures—standardized data abstraction of demographic and clinical information
was performed. Maximal MEWS scores were obtained for each patient, and vital signs
(SBP, RR, HR, temperature) entered within 2 minutes of when the MEWS scores were
entered into the computer were identified. A “calculated” MEWS score was determined
from the vital signs and a patient was assumed to have an altered mental status if the
calculated MEWS was less than the actual MEWS. Outcomes—hospital admission and
in-hospital mortality. Data Analysis—univariate andmultivariate analyses were performed
to explore the association between qSOFA scores and outcomes.

Results: There were 93,523 ED adult visits during the study period. 44,693
patients were without a MEWS and 52,107 were without vital signs within 2 minutes
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of entering the MEWS leaving 25,650 study patients. Their mean age was 52+/-21
years, 53% were female. Of the 25,650 patients 65% had a qSOFA score of 0, 28%
had a score of 1, 6% had a score of 2, and 0.7% had a score of 3. The percent of males
increased with qSOFA scores (47%, 46%, 51%, and 63%, for qSOFA scores
0 through 3 respectively, p < .001) as did age (48, 58, 65, 69, p < .001). Unadjusted
and adjusted outcomes by qSOFA score are presented in the table.

Conclusion: qSOFA scores are associated with admission and mortality in ED
patients both with and without suspected infection.

33
EMF

Characteristics of Emergency
Department Patients With Short
Intensive Care Unit Admission for
Diabetic Ketoacidosis: Implications
for Resource Utilization

Dhaliwal JS, Perman S, Harish N, Ginde A/University of Colorado, Aurora, CO; Yale
University, New Haven, CT

Study Objectives: It is known that ICU crowding leads to ED boarding of critically ill
patients and ambulance diversion.Both of these effects of ICUcrowding are associatedwith
increasedmorbidity andmortality. The objective of our study is to characterize inefficiency
in the delivery of care to patients admitted to the ICU who require only a short period of
critical care. Specifically, we aim to characterize the time course of care for patients admitted
to the ICU for DKA at an academic tertiary care hospital over a 3-year period. We
hypothesize that there is a large proportion of patients whose duration of critical care far
exceeds their ICU length of stay. Moreover, we hope to illustrate the potential national
burden of this “disposition delay” though analysis of State Inpatient Databases (SIDs).

Methods: 1) A single-center retrospective observational study of adult patients with a
primary diagnosis of DKA admitted to an ICU at an academic tertiary-care hospital
between April 2013 and April 2015. The primary outcome of our study is duration of
critical care (first physician encounter to cessation of insulin infusion). Secondary
outcomes include disposition delay (time from end of critical care to transfer out of ICU),
duration of insulin infusion, and duration of hyperglycemia and elevated anion gap. We
anticipate an N of 588 for this analysis. (2) A secondary analysis of the SIDs that contain
ICU LOS data for 2011. The primary outcome is ICU LOS among patients with DKA.
Variables to be analyzed include age, sex, race/ethnicity, comorbidities and primary payer.

Results: By characterizing the time course of care for patients requiring a short
duration of critical care we hope to inform further research on alternative venues
for critical care. Prior efforts to address ICU crowding and the boarding of
critically ill patients in the ED have focused largely on improving triage practices
to reduce ICU utilization. However, in the setting of rising overall demand for
critical care, these efforts have been insufficient, and ICU crowding remains the
norm at many hospitals. Novel strategies are clearly needed in order to provide
access to quality critical care for all comers. We feel that a better understanding of
the time course of critical care, and the characteristics of patients with short
critical care needs, could eventually lead to a paradigm shift in the delivery of
critical care.

34 Time-motion Study of Attending Physician
Teaching Activities and Interruptions at a Large
Academic Emergency Department

Coplin MA, Cardell A, Lall M, Siegelman J, Demestihas M, Hess J/Emory University,
Atlanta, GA; Mount Sinai St. Luke’s-Roosevelt, New York, NY; Emory University School
of Medicine, Atlanta, GA; University of Washington, Seattle, WA

Study Objectives: As crowding in the emergency department (ED) becomes
more widespread, there is concern that physicians may be pushed to increase clinical

productivity at the expense of other activities, including teaching. Time and motion
methodology applied to the ED setting is recent and has focused on understanding
length of stay, communication patterns, and interruptions. We performed an
observational, time-motion study in the ED of Grady Memorial Hospital using
electronic data capture in order to study attending physician work flow patterns.
We aimed to categorize physician tasks for the purpose of gaining a deeper
understanding of work flow in order to improve efficiency. Our statistical analysis
evaluated several teaching-focused questions including whether teaching led to less
time spent in other areas (eg, electronic medical record (EMR), walking, and
communication). Additionally, we evaluated whether interruptions affect time spent
teaching.

Methods: In this prospective, observational cohort study, trained research
assistants shadowed physicians and recorded tasks in sub-minute intervals in three
clinical zones of an urban level I trauma center: triage and supervision in a low-
acuity area; a high-acuity medical area; and a trauma area. Quetech Workstudy +
tablet-based software was used for data collection with the ability to record tasks
of short duration (< 10 seconds). Task categories were prospectively defined and
included direct patient care, EMR use, teaching, communication, walking,
and waiting. Task details included interaction type, type of human contact,
role of contacted staff, and patient identification. An interrater analysis was
performed to ensure quality and consistency of data collected by six observers.
A univariate regression analysis was used to determine the relationship between
teaching and other activities. This research was funded by the Emory Medical Care
Foundation.

Results: A total of 700 hours of observational data were collected for 52 faculty
members, for a total of 62000 data points. A 1-minute increase in attending EMR
resulted in a 0.85% decrease in the physician’s time spent teaching (p¼0.02). Each
additional minute of communication time was associated with a 2.38% increase in
teaching time (p<0.0001). A 1-minute increase in uninterrupted communication time
resulted in a 1.04% increase in teaching time (p<0.001), while a 1-minute increase in
interrupted communication time corresponded to a 3.83% increase in teaching time
(p<0.0001). Each minute spent walking resulted in a 4.34% increase in teaching time
(p¼0.01).

Conclusion: As expected, there is a tradeoff between time spent using EMR and
teaching. As communication time increased, we expected an increase in teaching time
since these communication types included teaching. We were surprised, however, that
interrupted communication time was associated with a greater increase in teaching time
compared to uninterrupted communication. It is possible that more fragmented work
flow may lead to more teaching opportunities. The positive association between
walking and teaching time is surprising, leading to the hypotheses that attending
physicians who are more physically active during shifts also engage more in teaching, or
that walking serves as a segue to a teaching moment. These results help us gain a better
understanding of the ways in which teaching can be effectively incorporated into ED
work flow.

35 Observational Survey of the Impact of Scribe
Utilization on Resident Education and Fatigue
Mitigation

Thompson M, Colletti J, Heaton HA/Mayo Clinic, Rochester, MN

Study Objectives: The utilization of medical scribes to reduce administrative
and documentation burden in the emergency department (ED) setting is becoming
increasingly prevalent. The purpose of this study is to evaluate scribe impact on
resident education, compliance with ACGME duty-hour regulations, resident
fatigue, and impact on inter-professional teams and patient-related care.

Methods: A medical scribe program was implemented at an academic ED, pairing
scribes with attending physicians and senior residents. After 6 months of
implementation, a voluntary survey was deployed to third-year emergency medicine
residents via Red Cap. Responses were confidential and anonymous.

Results: Seven of eight senior residents who received the survey responded for a
response rate of 88%. 86% of participants strongly agreed that working with a scribe
improved the quality of their educational experiences and increased their ability to
work in inter-professional teams. 71% of participants strongly agreed that working
with a scribe increased their adherence with work-hour restrictions and was an
effective fatigue mitigation strategy. 86% of participants strongly agreed that having
a scribe allowed them to focus more on patient related care. 86% of participants
strongly agreed that having scribes allowed them more time to teach junior residents
and medical students. 29% of participants felt that scribes were an additional learner

Volume 68, no. 4s : October 2016 Annals of Emergency Medicine S15

Research Forum Abstracts



in the department they felt obligated to teach while 43% of participants disagreed
with this statement. 43% of participants agreed that when scribes were staffed with
attending physicians, there was a positive impact on resident education, while 14%
disagreed.

Conclusion: The implementation of scribes was overwhelmingly perceived as
having a positive impact on the quality of the residents’ overall experience in the ED.
Residents found working with a scribe to be an effective fatigue mitigation strategy that
increased their adherence with duty-hour restrictions. Residents indicated that they had
more time to teach learners and participate in direct patient care with the
implementation of scribes. This study is limited by the size of the cohort of senior
residents included. Future studies will continue to evaluate the scribe impact on senior
residents.

36 Impact of a Choosing Wisely Based Educational
Initiative in the Emergency Department

Spangler R, Cotter B, Del Ninno T, Wilkerson RG/University of Maryland School of
Medicine, Baltimore, MD

Objectives: The Choosing Wisely initiative, started by the American Board of
Internal Medicine (ABIM) Foundation in 2012, encourages the practice of evidence-
based medicine in selection of diagnostic tests and treatment options. The objective of
this study was to examine the effect of an educational initiative designed to enhance
emergency provider knowledge surrounding ten initiatives chosen by the study team
akin to those from the Choosing Wisely campaign and relevant to the practice of
emergency medicine.

Methods: This was a prospective, three-phase educational intervention study
developed to assess the impact an educational campaign would have on emergency
medicine provider practices in regards to ten clinical scenarios where diagnostic
testing and treatment with medications may be safely avoided. The first phase
consisted of administration of a 30-question, multiple-choice test based on ten
initiatives designed by the study team to be akin to the initiatives adopted by the
American College of Emergency Physicians (ACEP) for the Choosing Wisely
campaign. All emergency medicine providers including residents, attendings and
nurse practitioners at an urban academic center were identified and given the test.
Following the pretest period, an educational program was deployed each subsequent
week focusing on 2 of the 10 initiatives. This program consisted of lectures and
presentations as well as emails and social media notifications. The third phase began
after the 5-week education phase where the study subjects who completed the first
phase test were given the same test.

The questions were scored and the post-test results were compared with their
corresponding pretest. Of the 30 questions presented to the emergency medicine
providers, one question was thrown out due to disagreement on the most appropriate
answer. There were six questions that had more than one correct answer, but distinct
incorrect answers. Statistical analysis of the data was performed including derivation of
the mean, standard deviation, and calculation of the paired t-test.

Results: There were 57 completed pretests and 41 completed post-tests. Data from
the 41 subjects who completed both the pre- and post-test were included in the
analysis. All of the completed post-tests were matched with their corresponding pretest
using de-identified subject numbers. The data were further analyzed based on
experience level (attending providers, resident physicians, and nurse practitioners) and
the results are demonstrated in the table below.

Level of Experience
Pretest mean score

(out of 29)
Post-test mean
score (out of 29)

Paired
t-test

All EM Providers
(n¼41)

21.88�2.81 23.05�2.61 <0.01*

Attending physicians (n¼11) 22.35�3.53 21.91�3.02 0.39
Resident physicians
(n¼24)

21.55�2.60 23.42�2.36 <0.01*

Nurse practitioners (n¼6) 21.33�2.42 23.67�2.58 0.08

*Statistically significant

Conclusion: The results of the study suggest that an educational campaign
designed to introduce practitioners to choosing wisely initiatives is able to statistically
change provider knowledge on a pre/post testing format; however, this effect was
largely due to the change in score of only one test group, resident physicians.
Additional study is needed to assess the impact of the educational initiative using actual
provider practice patterns in the clinical area.

37 In Search of the Herbert Effect: The Impact of an
Emergency Medicine Podcast on the Frequency of
Diagnostic and Treatment Patterns in Emergency
Departments

Runde DP, Harland K, Mohr N/University of Iowa Hospitals and Clinics, Iowa City, IA

Study Objectives: Social media is being increasingly utilized by learners in
community and academic practice. Among emergency medicine (EM) podcasts, the
most highly utilized is EM:Rap. It currently has nearly 20,000 listeners, a significant
proportion of the estimated 45,000 practicing emergency physicians in the United
States. This study seeks to identify whether there is any association between topic
discussion on EM:Rap and the adoption of that topic in clinical practice. For the pilot
study, we measured the impact of EM:Rap discussion on the diagnosis of (1)
cannabinoid hyperemesis syndrome (CHS), and the performance of emergency
department (ED) cardioversion for atrial fibrillation or atrial flutter (EDCAF), as
measured on prevalence in the National Emergency Department Sample (NEDS), a
nationally representative data set of ED visits.

Methods: This study was an observational case/control study of ED visits between
2008 and 2013. To analyze CHS, cases were defined as ED visits with nausea or
vomiting and a code consistent with cannabis abuse in patients over age 17, based on
ICD-9 codes. A time period was defined from 18 months prior to the first report in the
medical literature to 18 months after the EM:Rap podcast was released. The primary
analytic was the proportion of patients with a diagnosis of nausea or vomiting who also
had a diagnosis of cannabis use. We utilized modified sharp regression discontinuity
design, accounting for weighting. These data were examined graphically in each time
period. Next, a multivariable generalized estimating equations regression model was
built using a logit link function and an exchangeable correlation matrix for patient-level
data considering only cases of nausea or vomiting from the data set clustered on the
treating hospital, including an interaction term between time and time epoch as our
primary analytic. To analyze EDCAF, we conducted a similar analysis of adults with a
diagnosis of atrial fibrillation, and the dependent variable was a procedure code
consistent with cardioversion.

Results: We performed an unweighted analysis of 180 million ED visits from the
period of February 2008 - January 2013. Over time, there was a linear increase in the
rate of CHS diagnosis that did not change significantly in the period after it was
discussed on EM:Rap (p¼0.2091). Similarly, we found no significant difference in the
rate of EDCAF performance in the epoch after it was discussed on EM:Rap
(p¼0.2900).

Conclusion: Despite its significant penetration among ED providers, discussion of
a diagnosis (CHS) or a new treatment option (EDCAF) on EM:Rap did not result in
any measurable aggregate change in practice, according to a nationally representative
sample of claims data. We hypothesize these findings could reflect that topics in social
media reflect changes that are already occurring in practice, but that they are not causal
in speeding adoption of new diagnostic or treatment alternatives. These topics may be
more reflective of current ED practice patterns, rather than being a driver or change in
practice.
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38 Social Media and Medical Professionalism:
An Assessment of Behavior on Facebook by
Emergency Medicine Residents

Langenfeld J, Hall CJ, Tran A, Sison-Martinez J, Finke D, Buzalko R, Langenfeld S/
University of Nebraska Medical Center, Omaha, NE

Study Objectives: Utilization of social media continues to increase among medical
professionals, allowing them to be more connected in their personal and professional
lives. Users leave comments, post photos, exchange information, buy and browse on
the internet while often unknowingly leaving a digital footprint that may be accessible
to the public. Facebook is a well-known social media network that allows users to
create a profile and showcase their daily lives through photos, comments, and personal
posts. Previous studies have shown high usage of Facebook among physicians, as well as
high rates of unprofessional behavior in surgeons and surgical residents. The purpose of
this study was to determine the frequency and degree of unprofessional conduct that is
publicly available on Facebook profiles of emergency medicine residents.

Methods: The Society for Academic EmergencyMedicine (SAEM)Web site was used
to identify 77 emergency medicine residency programs located in the Midwest and central
portion of the United States. Resident rosters were obtained from programWeb sites and
were used to identifywhich residents hadFacebookprofiles visible to the public. The content
of each profile was evaluated and placed into 1 of 3 categories: professional, potentially
unprofessional, and clearly unprofessional based on a scoring system derived from the
AccreditationCouncil for GraduateMedical Education components of professionalism and
theAmericanMedical Association report on professionalism in the use of socialmedia. A chi-
square test was used to look for significant differences between sex and post graduate year.

Results: A total of 77 residency programs were chosen from the SAEMWeb site and
67 of those were found to have a publicly available and current resident roster. A total of
2082 emergency medicine residents were identified of which 1346 (64.6%) were
confirmed to have publicly viewable Facebook profiles. Of the residents with confirmed
profiles, 63.2% had no unprofessional content, 29.7% had potentially unprofessional
content, and 7.1% had clearly unprofessional content. Male residents had significantly
more clearly unprofessional behavior compared with their female counterparts (8.9 vs
3.8%, p ¼ 0.002.) There was no significant difference in scores when stratified by
postgraduate year. Alcohol use was the most frequent potentially unprofessional behavior
while expletive use was the most common clearly unprofessional behavior.

Conclusion: A majority of emergency medicine residents have confirmed Facebook
profiles and many of those have publicly visible potentially or clearly unprofessional
content. Unprofessional behavior on Facebook ismore common amongmale residents and
is relatively constant across postgraduate years. Such behavior may not only be a detriment
to the physician, but may reflect poorly on the residency program and the institution as a
whole. Residency programs and training institutions may want to direct additional
attention toward education and risk reduction for residents utilizing social media networks.

39 Ability of Critical Care Medics to Confirm
Endotracheal Tube Placement by
Ultrasonography: A Simulation Study

Joyce M, Armengol C, Tozer J, Vitto C, Vitto M, Evans D/Virginia Commonwealth
University, Richmond, VA

Study Objectives: The 2015 ACLS guidelines were recently updated to include
ultrasound confirmation of endotracheal tube (ETT) location as an adjunctive tool to
verify placement of the advanced airway. While this method is routinely employed in

the emergency department, it has yet to gain wide acceptance in the out-of-hospital
setting where it has the potential for greater impact. There are several barriers to
increasing the use of ultrasound for advanced airway confirmation in the out-of-
hospital setting. Two of the most obvious are the lack of available training
opportunities and paucity of in-vivo cases to attempt this technique. We proposed a
simulation-based approach to training medics in the use ultrasound for confirmation of
ETT location and then tested participants using simulated cases with common
associated pathology.

Methods: Critical care medics who routinely perform intubations in the out-of-
hospital setting were self-selected to participate in this training. Using a lecture format,
they were taught the procedure to assess ETT placement with ultrasound and
introduced to common pathologies. Then, they participated in a hands-on session to
demonstrate normal anatomy and gain haptic ultrasound skills. Immediately following
training, they were tested with five simulated case scenarios that demonstrated the
following: two normal endotracheal intubations, esophageal intubation, right main
stem intubation, and pneumothorax. Their accuracy and length of time to respond
were measured, and a survey was used to assess applicability to the practice
environment.

Results: 10 critical care medics completed the training session. Overall, there were
20 normal intubations and 30 pathologic cases presented. The results showed that 17/
20 (85%) of the normal endotracheal, 8/10 (80%) of the esophageal intubations, 10/
10 (100%) of the pneumothoraces, and 9/10 (90%) of the right main stem cases were
identified correctly. The average time to diagnosis for each case is as follows: 18.3s for
normal, 28.9s for esophageal, 19.5s for pneumothorax, and 22.6s for right main stem.
All 10 medics “agreed” or “strongly agreed” that this simulation was useful for their
practice, that they would use ultrasound to confirm ETT placement, and that
simulation provided a realistic view of potential pathology encountered during ETT
placement.

Conclusion: The use of ultrasound to confirm ETT tube placement can be
effectively taught to critical care medics using a short simulation-based training
session. We found that during the testing phase, the medics became increasingly
comfortable with interpreting the images as they progressed. It may be feasible to
increase diagnostic accuracy with longer training sessions. Further studies on
implementation into patient care scenarios are needed, especially if this is to
become a commonly practiced approach to advanced airway confirmation under
ACLS protocols.

40 Incidence of 30-Day Major Adverse Cardiac
Events for Emergency Department Patients With
Normal Range High Sensitivity Troponin T

Chan C, Theakston K, Columbus M, Seong A/London Health Sciences Centre, London,
ON, Canada

Study Objectives: High sensitivity troponin T (hsTnT) is a serum diagnostic
marker for myocardial injury. While past studies have demonstrated that hsTnT has a
good negative predictive value for major adverse cardiac events (MACE) at the
undetectable level (<3ng/L) and a good positive predictive value at higher levels
(>50ng/L), there is minimal published evidence on outcomes for values in the
detectable normal range (3 to 13ng/L). This study determined the incidence of 30-day
MACE and characterized clinical outcomes of patients with an initial hsTnT in the
detectable normal range.

Methods: We conducted a retrospective chart review from March 2012 to June
2015 of all adult emergency department (ED) visits to London Health Sciences
Centre, a multi-site urban tertiary care centre (ED annual census of 120 000).
Clinical records and hsTnT values were obtained for all visits. MACE was defined as
death, ST elevation myocardial infarction, non-ST elevation myocardial infarction,
unstable angina and revascularization procedures (coronary artery bypass grafting or
percutaneous coronary intervention). All visits with an initial hsTnT of 3-13ng/L and
either a clinically significant troponin rise (>10ng/L) on repeat testing or
consultation for admission to cardiology, cardiothoracic surgery or intensive care
during the initial visit or any subsequent visit within 30 days were assessed for
MACE. The emergency medical services database was also queried for out-of-hospital
death within 30 days.

Results: Of 69,853 total ED visits with an hsTnT performed, 30,737 (44%) had
an initial troponin in the normal range. Of these patients, the incidence of MACE
during the initial ED visit was 1.6%, with an additional 0.3% occurring within 30 days
for a total overall MACE incidence of 1.9%. Of the patients who had a MACE, only
13% had a significant rise from their initial normal troponin on repeat testing in the
ED. MACE occurred in 18% of patients who did not have a troponin rise on repeat
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testing but were referred for admission. The out-of-hospital 30-day mortality was
0.06%.

Conclusions: The 30-day incidence of MACE for ED patients with an initial
normal hsTnT was low (1.9%). In our study, patients with MACE who had an initial
normal hsTnT most often did not have a rise on repeat ED troponin testing. Future
research is needed to determine how best to risk stratify ED patients with detectable
but normal range hsTnT in order to facilitate ED discharge with an acceptable short
term risk of MACE.

41 Major Bleeding in VTE Patients Treated With
Rivaroxaban: An Analysis of Patients With Select
Characteristics

Peacock WF, Tamayo S, Sicignano N, Hopf KP, Yuan Z, Patel M/Baylor College of
Medicine, Houston, TX; Naval Medical Center Portsmouth, Portsmouth, VA; Health
ResearchTx LLC, Trevose, PA; Janssen Research and Development, LLC, Titusville, NJ;
Duke University Health System and Duke Clinical Research Institute, Durham, NC

Study Objective: Rivaroxaban, a direct oral anticoagulant and selective factor Xa
inhibitor, is approved to treat venous thromboembolism (VTE). Our objective was to
evaluate the incidence of major bleeding (MB) in patients treated with rivaroxaban,
stratified by sex, age, and select comorbidities.

Methods: Using a validated algorithm that was developed by Cunningham et al,
over 10 million electronic medical records from the Department of Defense health care
system were queried to identify MB-related hospitalizations in rivaroxaban users with
VTE from November 2, 2012 to September 30, 2015. Study patients were identified
by having at least two VTE diagnosis codes on separate encounter dates. Rivaroxaban
exposure was captured from the first date of therapy until discontinuation or study end.
The comorbidities of heart failure, diabetes, and chronic renal disease were defined by
diagnostic codes within five years prior to the initial rivaroxaban prescription. Major
bleeding incidence rates were calculated using a person-time approach, and were
compared by sex, age groups, and stratified by heart failure, diabetes, and chronic renal
disease. Fatal bleeding outcome rates were also presented.

Results: Of 9,638 VTE patients treated with rivaroxaban, 130 experienced MB;
overall incidence rate of 2.47 (95% CI 2.08-2.93) per 100 person-years. Most bleeds
were gastrointestinal. Major bleeding incidence was generally similar across age groups
(except for the oldest patients), with rates of 2.76, 1.59, 1.94, 1.72, and 3.88 per 100
person-years for ages 18-44, 45-54, 55-64, 65-74, and �75 years. Although fatal
bleeding was rare, it occurred in three patients; one male patient within the 45-54 year
age band and two female patients within the �75 year age band. The fatal bleed
outcome rate in both age groups was 0.14 per 100 person-years. Of those who died,
two experienced intracranial bleeding and one had gastrointestinal bleeding.

Patients with heart failure, diabetes or chronic renal disease generally had more
comorbidities and experienced higher MB rates, as did females (Table 1). Among those
who experienced MB, those with heart failure, diabetes, and/or renal disease were more
likely to receive blood transfusions and to be transferred to the ICU during their
hospitalizations. Patients with these comorbidities also had longer hospital stays.

Conclusion: In a post-marketing study of 9,638 VTE patients treated with
rivaroxaban, females, patients aged �75, and those with heart failure or chronic renal
disease experienced the highest rates of major bleeding, which may be in part due to
comorbid conditions. The highest fatal bleeding rate occurred in those with heart
failure, though fatal bleeding was rare across the entire VTE study cohort.

42 Incremental Economic Burden Associated With
Major Bleeding among Atrial Fibrillation Patients
Treated With Factor Xa Inhibitors

Deitelzweig S, Neuman WR, Lingohr-Smith M, Menges B, Lin J/Ochsner Clinic
Foundation, New Orleans, LA; Portola, South San Francisco, CA; Novosys Health,
Health Economics and Outcomes Research, Green Brook, NJ

Study Objectives: Clinical trials have demonstrated that factor Xa (FXa) inhibitors
are efficacious for reducing stroke and systemic embolism risk among patients with
nonvalvular atrial fibrillation (AF). However, bleeding risk remains a concern and it is
important to understand the magnitude of the burden of major bleeding (MB) events
to better define the optimal continuum of care for AF patients treated with FXa
inhibitors. The objectives of this study were to evaluate the health care resource
utilization and costs incurred during, as well as following hospitalization for MB among
AF patients treated with FXa inhibitors.

Methods: Patients with an AF diagnosis and hospitalization for MB (index event),
based on ICD-9-CM codes, were identified from the MarketScan Commercial and
Medicare databases (1/1/2011-12/31/2014). Patients were required to have received
�1 prescription for apixaban or rivaroxaban (FXa inhibitors) within 3 months prior to
hospitalization for MB. AF patients treated with FXa inhibitors, but did not have any
diagnosis of MB during the study period were identified and grouped as AF patients
without MB. Random dates between the first and last prescription date of FXa
inhibitor prescriptions were used as index dates for those without MB. Patient
characteristics were evaluated during the 6-month period prior to the index date.
Health care resource utilization and associated costs, measured as reimbursed payment
amounts, were evaluated for inpatient and outpatient services and outpatient
prescription claims, and compared between AF patients with and without MB.

Results: Of the overall patients with AF treated with FXa inhibitors, 3,090 (3.3%)
were hospitalized for MB and 89,868 were not. Mean age was higher for patients with
MB versus without MB (74.3 versus 70.0 years, p<0.001), as were mean Charlson
Comorbidity Index score (3.2 versus 1.7, p<0.001), CHADS2 score (2.4 versus 1.8,
p<0.001), CHADS-VASc score (4.0 versus 3.2, p<0.001), and HAS-BLED score (2.2
versus 1.6, p<0.001). Among AF patients with MB, 86.0% were previously treated
with rivaroxaban and 14.4% with apixaban; among those with no MB, 72.5% were
treated with rivaroxaban and 23.8% with apixaban. The mean total cost for index MB
hospitalization was $28,054. Within 30 days of the index event, mean total all-cause
healthcare costs were significantly greater for patients with MB versus without MB
($24,656 versus $14,352, p<0.001), with hospitalization costs ($9,363 versus $4,571,
p<0.001) and outpatient medical service costs ($13,105 versus $7,336) both being
higher for AF patients with MB. Bleeding-related hospitalization ($4,342 versus $145,
p<0.001) and outpatient medical service costs ($1,841 versus $119, p<0.001) were
significantly higher for patients with MB versus without MB within 30 days of the
index date. Total health care costs for all causes remained higher during the 12 months
of follow-up for AF patients with MB versus without MB ($63,967 versus $37,916,
p<0.001).

Conclusions: In the real-world setting, 3.3% of AF patients treated with FXa
inhibitors experience a hospitalization for MB. The cost of hospitalizations for MB is
substantial and the incremental burden of total health care costs within one year
following MB hospitalization is high. Approaches to better manage the continuum of
care of AF patients with MB may allow for savings in health care resource utilization
and associated costs.

Table 1. Major Bleeding Incidence Rates by Select Patient Characteristics

Number of
Patients (%)

Number of Patients
With MB (%)

MB Incidence Rate (95% CI)
per 100 person-years

Fatal Bleed Rate (95% CI)
per 100 person-years

VTE Patients Being Treated with Rivaroxaban 9,638 130 2.47 (2.08-2.93) 0.06 (0.02-0.18)
Sex Female 4,560 (47.3) 82 (63.1) 3.40 (2.74-4.22) 0.08 (0.02-0.33)

Male 5,078 (52.7) 48 (36.9) 1.68 (1.27-2.23) 0.03 (0-0.25)
Heart Failure Yes 1,337 (13.9) 37 (28.5) 4.57 (3.31-6.31) 0.25 (0.06-0.99)

No 8,301 (86.1) 93 (71.5) 2.08 (1.70-2.55) 0.02 (0-0.16)
Diabetes Yes 2,533 (26.3) 49 (37.7) 3.21 (2.43-4.25) 0.13 (0.03-0.52)

No 7,105 (73.7) 81 (62.3) 2.16 (1.74-2.69) 0.03 (0-0.19)
Chronic Renal Disease Yes 1,489 (15.4) 34 (26.2) 3.93 (2.81-5.50) 0.12 (0.02-0.82)

No 8,149 (84.6) 96 (73.8) 2.18 (1.78-2.66) 0.05 (0.01-0.18)
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43 US Emergency Department Prescription of Oral
Anticoagulants After Atrial Fibrillation Diagnosis

Kea B, Linn A, Fino N, Fu R, Raitt M, McConnell J, Olshansky B, Lip GY, Sun B/Oregon
Health and Sciences University, Portland, OR; Portland VA Medical Center, Portland,
OR; University of Iowa Hospitals and Clinics, Iowas City, IA; University of Birmingham,
Center for Cardiovascular Sciences, Birmingham, United Kingdom

Study Objective: Atrial fibrillation (AF) is a potentially serious problem that can
lead to thromboembolic complications. Current guidelines recommend oral
anticoagulation (OAC) to reduce the risk of stroke in high-risk AF candidates
but US emergency department (ED) OAC prescribing rates after an AF
diagnosis are unknown. We determined OAC prescribing practices after ED
AF diagnosis.

Methods: This population-based, retrospective, cohort of a nationally
representative sample of Medicare beneficiaries from 2011-2012, with part D
(no part C) included those aged >65, without prior OAC filled in 90 days and
discharged from the ED with a new diagnosis of AF in 2012. 2011 was a “clean
period” to ensure no prior AF diagnosis under Medicare coverage. Proportions of
patients filling an OAC prescription within 30 days of an ED AF diagnosis were
calculated by any health care prescriber versus an ED provider. The CHA2DS2-VASc
score assessed stroke risk from 2011 claims and from the chronic condition
warehouse flag. The HAS-BLED score determined bleeding risk. Descriptive
statistics and multi-variable logistic regression assessed an independent association
between filling an OAC and patient characteristics.

Results: Of those discharged from the ED with an AF diagnosis (n¼4,879), 2.3%
(n¼110) were low-risk (CHA2DS2-VASc¼0 in males and 1 in females), 8.8% (n¼431)
intermediate-risk (CHA2DS2-VASc¼1 in males), and 88.9% (n¼4338) high-risk
(CHA2DS2-VASc� 2) for stroke (Table 1). Of those high-risk stroke beneficiaries with
low-moderate bleeding risk (n¼1617), 70.7% (n¼1143) did not fill an OAC
prescription within 30 days. Warfarin was the most common OAC ED prescription
(66.3%), followed by dabigatran (17.1%), enoxaparin (10.1%), and rivaroxaban (6.5%)
in those at high-risk for stroke. In multi-variable analysis of high-risk stroke patients,
covariates significantly (p<0.05) associated with OAC filled within 30 days included:
younger age (OR¼0.98, 95% CI¼0.97-0.98), male sex (OR¼1.25, 95% CI¼1.08-
1.45), white race (OR¼1.38, 95% CI¼1.04-1.72), no history of heart failure
(OR¼1.40, 95%CI¼1.20-1.64), no history of liver disease (OR¼1.37, 95%CI¼0.10-
1.82), and no history of bleeding (OR¼1.66, 95% CI¼1.25- 2.21), after adjusting for
hypertension, diabetes, antiplatelet medications, stroke, and kidney disease.

Conclusions: In Medicare patients with a new ED diagnosis of AF without prior
OAC fills, <30% of high-risk beneficiaries had OAC fills within 30 days of ED AF
diagnosis and only 17.3% prescribed by an ED provider. Of these high-risk
beneficiaries with low-moderate bleeding risk, most did not have an OAC prescription
within 30 days. These data indicate that guideline–recommended OAC for patients
with AF discharged from the ED can be improved.

44 Rapid Rule-Out of Type 1 Acute Myocardial
Infarction Using a Contemporary Cardiac Troponin
I Assay with Initial Undetectable Concentrations
or Serial Concentrations Below the 99th
Percentile

Smith SW, Sandoval Y, Cao J, Love SA, Schulz K, Nicholson J, Scott NL, Dodd KW,
Moore JC, Driver BE, Apple FS/Hennepin County Medical Center, Minneapolis, MN;
Minneapolis Medical Research Foundation, Minneapolis, MN

Study Objective: Contemporary cardiac troponin assays (cTn), which are
predominantly used only in the United States (US) because high sensitivity assays
are not yet approved, generally require prolonged serial measurements to safely
rule out acute myocardial infarction (AMI), contributing to crowding and delays
in excluding disease. Whether rapid rule-out strategies using cTn concentrations
under the limit of detection (LoD) or accelerated serial sampling can be safely
performed with these assays has not been well explored. As part of our UTropIA
study (NCT02060760) of the Abbott Architect high sensitivity cTnI assay, we
also evaluated the Architect cTnI assay [coefficient of variation (% CV;
imprecision) < 20% near the 99th percentile upper reference limit (URL)
of 0.030 mcg/L; LoD ¼ 0.010 mcg/L]. Our aim was to evaluate this cTnI
for ruling out type 1 AMI using either an initial concentration under the
LoD or 2 values measured up to 3.5 hours, both under the 99th percentile
URL.

Methods: 1,656 unique consecutive patients presenting to an inner-city emergency
department who had serial cTnI drawn on clinical indication for at least 9, and up to
24, hours after presentation were enrolled. STEMIs were excluded from analyses. All
cases with at least one increased cTnI above the 99th percentile URL underwent
adjudication according to the Universal Definition of MI consensus recommendations.
We calculated negative predictive values (NPV) for type 1 AMI using A) a baseline
cTnI < LoD and B) two serial cTnIs measurements obtained within 3.5 hours of
arrival with concentrations � 99th percentile URL. NPVs for ruling out type 1 MI
were also calculated in patients with chest pain (CP) and/or shortness of breath (SOB)
for: C) 0-hour and 3.5 hour cTnI both < LoD, D) 0-hour cTnI < LoD, and 3.5 hour
cTnI � LoD but � 99th percentile, E) 0-hour cTnI and 3.5-hour cTnI both � LoD
but � 99th percentile, and E) any single 0-hour cTnI < LoD and F) 0-hour < LoD or
2 values � 99%.

Results: 880 patients with at least 2 cTnI measurements were included. Eight
additional patients had a 0-hour cTnI < LoD but did not have a 2nd value within 3.5
hours. See Table.

Conclusion: In consecutive patients with CP or SOB who had contemporary
cTnI measurements obtained on clinical indication, a baseline cTnI < LoD, or
a 0 and 3.5 hour cTnI both � 99th percentile, provide a high NPV for type
1 AMI.

All patients (STEMI excluded) #
Type 1

Non-STEMI

NPV for
Type 1 AMI
% (95% CI)

2 cTnI within 3.5- hours,
any value

880 44

A) 0-hour < LoD 385 5 98.7 (97.0-99.4)
B) 2 cTnIs within 3.5 hours;

both � 99th percentile
520 4 99.2 (98.0-99.7)

–Rows below: subgroup with
CP and/or SOB

C) 0- and 3.5-hour BOTH
< LoD

292 3 99.0 (97.0-99.7)

D) 0-hour < LoD, 3.5-hour
� LoD but � 99%

52 0 100 (93-100)

E) 0-hour AND 3.5-hour both
� LoD but � 99%

84 1 98.8 (93.6-99.8)

F) 0-hour < LoD or 2 values
� 99%

350 5 98.6 (96.7-99.4)
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45 Terminal QRS Distortion is Commonly Present in
Anterior STEMI but is Absent in Benign Early
Repolarization

Smith SW, Lee DH/Hennepin County Medical Center, Minneapolis, MN; University of
Minnesota, Minneapolis, MN

Study Objectives: Early repolarization and anterior ST-elevation myocardial
infarction (STEMI) [acute left anterior descending (LAD) artery occlusion] may be
difficult to distinguish on an electrocardiogram (ECG). Terminal QRS distortion,
defined by the absence of both an S-wave and J-wave in either of leads V2 or V3, is
often present in anterior STEMI. In our previous study of 355 LAD occlusions,
there were 143 “electrocardiographically subtle” ones and 212 “obvious” ones;
terminal QRS distortion was the primary reason for classifying an ECG as an
“obvious” LAD occlusion in 40 (19%) of the 212 obvious cases, or 11% of all 355
LAD occlusions. We hypothesized that this finding would always be absent in early
repolarization.

Methods: This was a retrospective analysis of ECGs of consecutive patients who
presented to the emergency department (ED) with ischemic symptoms, were
admitted and ruled out for myocardial infarction with serial troponins, and had a
cardiologist interpretation of “benign early repolarization” on the initial ED ECG.
ECGs were excluded if there was <1mm of ST-elevation (STE) in any of leads V2
to V4. All ECGs were scrutinized for the presence of an S-wave (any deflection at
the end of the R-wave that dipped below the PQ junction) and a J-wave in leads V2
and V3. Terminal QRS distortion was defined as the absence of both an S-wave and
J-wave in either of leads V2 or V3. Differences in S-wave amplitudes between
complexes with and without J-waves were analyzed using nonparametric Mann-
Whitney testing.

Results: There were 242 patients identified from 1/2003 through 6/2005. Of
these, 171 patients had both benign early repolarization and at least 1mm of STE in
leads V2 to V4. Of these, 24 were women, 147 were men, and the mean age was 38
years. Zero of 171 had terminal QRS distortion. The median S-wave in V2 was 14mm
(IQR: 9.5-20mm) and the median in V3 was 7mm (IQR: 3-13mm). In lead V2,
S-waves were absent in only 1/171 ECGs; however, in that ECG a J-wave measuring
0.5mm was present. In lead V3, S-waves were absent in 16 ECGs but all of these ECGs
had J-waves with a median amplitude of 0.75mm (IQR: 0.5-1.5mm). When J-waves
were absent in leads V2 or V3, the corresponding S-waves were deeper than S-waves in
QRS complexes with J-waves. In lead V2, when J-waves were present, S-waves had a
median of 4mm (IQR: 1.5-9.9mm) compared to a median of 14.5mm (IQR: 10-
20mm) without J-waves (p¼0.004). In lead V3, when J-waves were present, S-waves
had a median of 0mm (IQR: -1.0-1.5mm) compared to a median of 9mm (IQR:
5-14mm) without J-waves (p<0.0001).

Conclusion: Terminal QRS distortion, defined by the absence of both an S-wave
and J-wave in either of leads V2 or V3, was not observed in benign early repolarization;
it was thus 100% specific to LAD occlusion in the context of a patient with chest pain.
In benign early repolarization, the presence of J-waves was associated with lower
amplitude S-waves in the same lead.

S-wave amplitudes with and without J-waves in Early Repolarization

Lead
S-wave amplitude in

ECGs with J-waves (mm)
S-wave amplitude in

ECGs without J-waves (mm) P-value

V2 4 (IQR: 1.5-9.9) 14.5 (IQR: 10-20) 0.004
V3 0 (IQR: -1.0-1.5) 9 (IQR: 5-14) <>

46
EMF

Accelerometer-based Acoustic
Cardiography to Detect Ventricular
Unloading in Acute Heart Failure

Stayer DR, Hu Y, Xu Y, Courage C, Favot M, Pagadala S, Levy P/Wayne State University
School of Medicine, Detroit, MI; Middle Tennessee State University, Murfeesboro, TN;
Wayne State University, Detroit, MI

Study Objectives: Current treatment of acute heart failure (AHF) relies on serial
biomarker measures of myocardial stress or self-reported symptom resolution to

determine treatment effectiveness. Despite this, many patients leave the hospital
with residual congestion - a circumstance associated with worse outcomes. An
affordable, objective, non-invasive method of gauging the response to treatment,
particularly at the myocardial level, could have significant impact on outcomes such
as hospital length of stay and post-discharge readmission. We developed a novel,
accelerometer-based acoustic cardiography device for such a purpose and designed
this pilot study to examine differences in acquired signals from patients treated for
AHF in the emergency department (ED) compared with signals from age and sex
matched controls.

Methods: Patients 18 years of age with AHF (n¼20) diagnosed by an
emergency physician were eligible for inclusion. Age- and sex-matched controls
(n¼20) without a history of cardiovascular disease and no clinical suspicion of an
acute cardiovascular disorder were also enrolled. While in the ED, leads were
applied directly to the chest in standard auscultation positions for both groups.
Recordings proceeded for up to 3 hours concurrent with treatment for AHF
patients and up to 30 minutes for controls. A follow-up recording was made prior
to discharge for AHF patients. Recordings were evaluated across the range of
acquired signals to identify patterns suggestive of AHF and of those possibly
attributable to reduction in acute myocardial strain. For the purpose of
simplifying interpretation and establishing a single value scoring system, the ratio
of signal intensity within a 4-20 Hz range of interest to total signal intensity (aka,
“power ratio” [PR]) was calculated (Figure). Normal PR was established based on
control patient data, and AHF patients were subgrouped based on PR trends over
time.

Results: Of the enrolled patients, 13 (65%) controls and 11 (55%) AHF
patients had recordings with useable data. Mean PR score in the control group
(mean age 43, 65% male) was 56.1% (range: 23.1-81.7%). Mean initial PR score
in the AHF group (mean age 58, 80% male) was 44% (range: 16-77%) and post-
treatment was 49% (range: 25-80%). Among the AHF patients, 4 subgroups were
noted (Table): group 1 (n¼3) had initial PR scores >50% that trended toward
50% with time; group 2 (n¼4) had initial PR scores <50% that trended toward
50% with time; group 3 (n¼3) had PR scores that remaining above (n¼1) or
below (n¼2) 50%; and group 4 (n¼1) had an initial PR score of 55%. As shown
in the Table, distinct differences in baseline cardiac function exist within these
subgroups.

Conclusions: Using a novel, accelerometer-based acoustic cardiography device, we
identified the power ratio as a potential measure of myocardial stress. Data on PR in
AHF patients, and age- and sex-matched controls suggest that distinct acoustic patterns
exist and that changes in these patterns over time reflect differences in baseline cardiac
function, response to treatment, or both. Further hardware and software development
is underway, and additional human studies are planned.
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47 LEAN In to Get Patients Out: North Project

Luu AS, Cheffers M, Kearl YL, Kim H, Sarff L, Spellberg B, Wei E/
LAC+USC Medical Center, Los Angeles, CA; Keck School of Medicine,
Los Angeles, CA

Study Objectives: Emergency departments (EDs) across the United States are
continuously challenged by increasing patient volumes, boarding, and crowding. Given
that EDs have space and bed limitations, the hospital and ED leadership are forced to
look at innovative ways to improve throughput and efficiency. Our specific aim in this
project was to improve throughput, ED length of stay (LOS), patient safety, and
teamwork by applying Lean health care principles to the ED patient flow process in a
resource-limited, safety-net ED. Because our ED has an annual census of greater than
170,000 it is separated into sections based on the level of acuity of the patient. We
began this project in our 36-bed moderate-to-high acuity (ESI 2 and 3) area called
North.

Methods: An integral part of Lean health care focuses on empowering frontline
workers. For this reason we began by creating an interdisciplinary group of
volunteers called the “ED Patient Flow Lean Team” which consisted of 10
attending physicians, 21 residents, 10 nurses, 3 midlevel providers, and 4 financial
services workers. We met twice per month and spent time evaluating the patient
flow process beginning with a patient walk-through. We identified specific areas of
waste including a redundant triage system, prolonged discharge process, and specific
hurdles once the ED became saturated with inpatient boarders. To tackle these
issues we implemented verticality (moving stable patients upright into chairs),
incorporated team based staffing and team triage, and empowered staff members to
come up with various other solutions along the way keeping everyone involved in
the process. Specifically we removed 8 beds and replaced them with 20 patient
treatment chairs we called “lean tracks.” We went live with these changes in our
North pod on July 20, 2015, and plan for subsequent phases through the rest of the
ED in the near future.

Results: Throughput in the North pod increased from 453 to 501 patients/week
(10.5%). Median MD-Disposition time decreased from 7:33 to 5:03 (2:30) and overall
LOS decreased from 13:40 to 11:10 (2:30) (Figure 1).

Conclusion: By creating vertical lean tracks, we were able to improve MD-
disposition time and overall LOS. Providers were able to stay productive by seeing
vertical patients in the lean tracks when beds were saturated with psychiatric and
inpatient boarders. Using the lean tracks for discharging patients improved bed
turnover times. Having an interdisciplinary team empowered several nurses outside
of the Lean team to come up with improvements to this project on the spot. We

could also infer that patient safety was improved as stabilized patients were pulled
out of beds to complete their workups vertically while undifferentiated ESI 2
patients were placed directly into beds or in front of the provider. These significant
improvements in patient flow through the North pod were achieved with minimal
financial cost.

48 Tele-screening in the Emergency Department:
A Prospective Evaluation of Efficiency and
Acceptability

Iloabachie C, Rademacher NJ, Cole G, Bergstein E, Gordon D, De Ramirez S,
Saheed M, Figueroa S, Razzak J/The Johns Hopkins Hospital, Baltimore, MD

Study Objective: Crowding is identified as a progressive threat to patient
safety and staff satisfaction in emergency departments (EDs). One solution to
expedite emergency care in the face of crowding is the medical screening
evaluation, whereby patients who are not immediately identified as being
critically ill are succinctly interviewed and briefly examined shortly after their
arrival. This process helps to combat crowding by three main mechanisms:
identifying patients who can be quickly discharge from the ED, allows early
initiation of treatment and lowers the incidents of patients leaving without being
seen.

ED screening is particularly important for patient safety during times of surge and
off-peak hours, when patient volume outpaces an ED’s ability to provide prompt care.
The application of telemedicine to screening - telescreening - is a potential solution for
this challenge. This real-time audio-visual interface between patients and care providers
can occur remotely and across multiple sites, thereby optimizing providers’ time and
minimizing expensive staffing requirements, all the while delivering quality screening
encounters.

The purpose of this project is to compare the efficiency, patient safety and
resource utilization between ED tele-screening and traditional in-person
encounters. Our hypothesis is that telescreening will be equal to in-person screening
in these measures.

Methods: This is a case-control analysis comparing the first 26 hours of
telescreening with 26 hours of in-person screening in an urban academic ED. Four
providers accustomed to in-person screening in the same ED volunteered to receive
training to act as telescreeners. Patient-participants came from a convenience
sample of ED patients. The following pre-determined variables were analyzed:
patients screened per hour, rate of left without being seen (LWBS) and percentage
of patients receiving analgesia from the screening provider. Prior in-person
screening sessions served as our control; however, they were not matched for day of
the week, time of day or provider.

Results: Telescreeners provided 126 patient encounters while in-person screeners
saw 159 over the same time frame, for a mean of 4.9 and 6.0, respectively (p¼0.043).

When screening was performed by a tele-screener 49% of patients received
analgesia, this was true 32% of the time for in-person screeners (p¼0.053). There was
no difference in the rate of patients LWBS during or six hours after tele or in-person
screening shifts (p¼0.3 & p¼0.16), respectively.

Conclusions: Telescreening is an innovative method of providing prompt, high
quality care to patients that have recently entered the ED. Our early data suggests
telescreening is equal to in-person screening in regards to early analgesia provided and
rates of LWBS. Telescreeners are currently not as efficient as in-person screeners but we
expect that, with time, our processes will improve.
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49 The Effect of Nursing Handover on the
Management of Sepsis and Septic Shock Patients
in the Emergency Department

Alsolamy S, AlSabhan A, Sadat M, Tamim HMM, Arabi Y/King Abdulaziz Medical City-
CR, Riyadh, Saudi Arabia

Study Objectives: Clinical handover is a transition of care, responsibility, and
future management or disposition plans to the next healthcare provider. In the
emergency department (ED), patients are of variable conditions, and may require
several interventions. In addition, the dynamic nature of the ED with its
unpredictable flow and turnover renders the handover process more challenging in
comparison to other departments. All this adds to the burden of communicating all
these data to the successor nurse. The purpose of this study is to determine the
impact of nursing handover on the management of sepsis and septic shock patients
in ED.

Methods: This is a retrospective cohort study, which was conducted at ED with
115 beds, three distinct clinical areas, and more than 150,000 annual visits in a
800 bed academic tertiary care center. Using our institute database, we included all
patients with the age of 14 years and above who have presented to our ED with
the diagnosis of sepsis and septic shock from January 1, 2011 to March 3, 2013.
We divided these patients into two groups 1) Handover time group including those
patients who presented an hour before and hour after the handover time (0600 -
0800 am and pm), and 2) Non handover time group including those patients who
presented over the remaining 20 hours. The compliance with the surviving sepsis
campaign resuscitation bundle was measured and compared between the two
groups.

Results: A total of 597 patients were enrolled from which 104 patients
presented in handover time and 493 patients presented in non handover time. The
average time to antibiotics in those who arrived during the handover time was (SD)
2.5 hours(� 3.1 hours), compared to(SD) 3.1hours(� 5.1 hours) in non handover
time (P ¼ 0.07). The compliance with the serum lactate measurement within 3
hours was 67.3% versus 59.4% (p value: 0.13) in addition to the blood cultures
taken before antibiotics within 3 hrs (89% versus 85%, p value: 0.43). The
compliance with the antibiotic administration within 3 hrs of admission was 70.3%
in the handover group in comparison to 59.2% in the non-handover group
(p value: 0.09)

Conclusion: We could not demonstrate statistically significant difference in
average time to antibiotics in those who have arrived during the handover time
compare who have arrived during non handover time. In addition, there is no
difference in compliance with Surviving Sepsis Campaign bundle elements in both
the groups.

50 Who is the Other Person in the Room: Patient
Attitudes Towards Emergency Department
Medical Scribes

Williams K, Mitra A, Anderson W, Bastani A/William Beaumont Oakland University
School of Medicine, Rochester Hills, MI; William Beaumont Hospital, Royal Oak, MI;
Troy Beaumont Hospital, Troy, MI

Study Objectives: Despite established positive effects, implementation of
electronic medical records (EMRs) within emergency departments (EDs)
significantly reduces meaningful interaction between patients and physicians. EDs
utilize medical scribes to alleviate this inadequacy and minimize the time burden of

EMRs. Current literature has described the positive impact of scribes on both
emergency physician productivity and improved documentation. These objective
outcomes support medical scribe programs, but no studies have evaluated the
subjective experience of patients regarding the presence of medical scribes in the
exam room. Our objective was to describe ED patients’ attitudes regarding the
presence of a medical scribe during their visit.

Methods: Between August 1st, 2015 and April 16th, 2016 we performed a
prospective observational study on a convenience sample of ED patients in which
a medical scribe was present throughout their evaluation. The study cohort
consisted of medically stable adult patients (age > 18) who were approached to
complete the survey during the hours a research associate was available to
administer the survey. The survey was divided into three sections: 1) a brief
description of medical scribes, 2) demographic information, and 3) 12 Likert-style
questions concerning attitudes towards the presence of scribes in the ED. Our
primary outcome was to quantify the attitude of ED patients towards medical
scribes. Overall patient opinion towards the use of scribes was determined by
averaging the 12 questions to come up with an “Attitude Score” for each patient.
Similar to the Likert Scale, the “Attitude Score” ranges from 1 to 5, with a score
greater than three representing a positive overall viewpoint. Our secondary
outcomes included delineating any significant covariates that may have impacted
patients’ attitudes. Data was analyzed using descriptive statistics and a standard
two-tailed t-test where applicable,

Results: A total of 191 patients were asked to participate of those 61 patients
declined to complete the survey. The most common reasons to decline were: “Too
much pain” and “Too tired.” The remaining 130 surveys were used for analysis,
though some patients did not complete all portions of the survey. Patient attitudes
toward medical scribes were generally positive with an average “Attitude Score” of
3.7 +/- .5. Patients stating “they were seen in a reasonable amount of time’ or ’were
satisfied with their overall visit” correlated with a more positive “Attitude Score”
towards scribes. The 8.4% of the surveyed population that were “concerned
about privacy” regarding the presence of scribes had a less positive “Attitude Score”
of 3.3 +/- 0.5.

Conclusion: Patient attitudes towards medical scribes are generally positive and
correlate directly alongside other metrics of patient satisfaction including overall
experience and time to be seen.

Table 1.

Hours Patients
Patients

Screened/Hr
Percent of Patients
Receiving Analgesia

LWBS during
screening shift

LWBS 6 hours
after screening

Telescreening 26 126 4.9 (SD¼1.12) 49% (SD¼18%) 3.8% (SD¼0.05) 3.2% (SD¼0.03)
In-Person Screening 26 159 6.0 (SD¼1.07) 32%

(SD¼18%)
1.8% (SD¼0.03) 9.9% (SD¼0.13)

t(18)¼-2.17
P[0.043

t(18)¼2.07, p¼0.053 T(18)¼1.07
P¼0.3

T(18)¼-1.46
P¼0.16
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51 A Streamlined Massive Transfusion Protocol
Using Lean Methodology

Romney M-L, Hunte T, Boudourakis L, Jackson K, Miranda J, Whitsett C, Legome E/
Kings County Hospital, Brooklyn, NY

Study Objectives: Massive transfusion protocols (MTPs) may ameliorate post
traumatic coagulopathies, provide improved resuscitation and better outcomes. Lean
methodology has become increasingly popular in EDs to streamline flow and improve
processes and clinical care. We describe how Lean methodology was used with a
multidisciplinary group to develop and implement a functional MTP and discuss initial
outcomes.

Methods: This study was conducted at an urban trauma center with approximately
600 beds and approximately 135,000 ED visits and 2000 adult trauma service
admissions per year. Based on QA review, the current process for delivering massive
transfusions was found to be inefficient and suboptimal, requiring an improved
systematic approach. As described elsewhere, implementation of a massive transfusion
protocol is a complex and difficult task requiring cooperation and coordination between
multiple services. A rapid improvement event (RIE) is an intensive, team-based
workshop in which Lean principles and tools are applied to analyze a process, propose
and test new solutions. The results should lead to a rapid change in workflow. Our RIE
was performed with stakeholders from emergency medicine, trauma surgery, blood
bank, perioperative services and ED nursing. Metrics from three months prior to the
event and six months post event were collected from the EHR using a predetermined
standardized data collection sheet with current process times, statistics on both ratios and
timing of blood given during massive transfusions. Patients in whom MTP was ordered
and received at least 10 units of PRBCs in 24 were included. Charts were reviewed by a
single investigator with a percentage reviewed for agreement by a second investigator.

Results: Over 4 days Lean methodology was used to describe the initial state and
develop a map looking at all process steps. Next the group reviewed the process and
identified non-essential steps, both from the patient and provider standpoint. They
then devised an ideal future state and reviewed the gaps between these states. Next,
using Lean tools, reasons for the gaps were explored and root causes identified. The
group evaluated ways to close the gap with clear and attainable solutions. Using
published low transfusion ratio standards, outcomes are below in the table.

Conclusion: In a busy urban trauma center, Lean management is an effective way
to implement a multidisciplinary massive transfusion protocol; however, it requires
ongoing refinement and improvement.

Results of Intervention

Variable
1:£1.4 for
RBC:FFP

1£2 for
RBC:Platelets

Avg. Time from
Pickup to Admin

Pre Intervention (n¼10) 0% 0% 20 min
Post Intervention (n¼16) 60% 75% 7.8 min

52 Physician-level Differences in Emergency
Department Length of Stay

Traub SJ, Cha S, Saghafian S/Mayo Clinic Arizona, Phoenix, AZ; Harvard Kennedy
School, Cambridge, MA

Study Objective: To determine the degree of variability in physician-level average
length of stay (LOS) after adjusting for multiple confounders.

Methods: 2-site retrospective analysis of 3 years (2012-2015) of visit-level data for
emergency department patients seen primarily by an attending physician. We excluded
visits in which one or more data element was missing, illogical, or unclear; duplicate
visits; and visits for intermittent/low volume providers. We compared each physician’s
actual average length of stay with his or her expected average length of stay after
adjusting each visit for patient age, sex, emergency severity index score, admit/
discharge/transfer status, time of day, day of week, season, calendar year and site. We
determined percentage deviation of actual average LOS from expected average LOS for
each physician, and then grouped physicians into LOS quintiles (well below expected,
below expected, approximately expected, above expected, and well above expected).
We compared LOS quintiles using student’s t-test.

Results: There were 156,076 visits seen by 39 physicians at 2 sites. Deviation from
expected LOS ranged from -20.4% to +18.1%. Average deviation from expected LOS
for each quintile was as follows: well below expected, -12.3%; below expected, -4.5%;

approximately expected, +0.3%; above expected, +7.4%; well above expected, +14.5%.
Each quintile was significantly different from the quintile above or below it.

Conclusion: After adjusting for multiple confounders, there were significant
differences between physicians with respect to the degree to which actual average LOS
deviated from expected average LOS.

53 Prospective Randomized Pilot Trial of a Novel
Single Lung Intubation Technique

Gottlieb M, Field J, Bailitz J/John H. Stroger Jr. Hosptial of Cook County, Chicago, IL

Study Objective: Patients with massive pulmonary hemorrhage due to unilateral
trauma or malignancy often present to the emergency department (ED) in life-
threatening respiratory distress. Double lumen endotracheal tubes are not readily
available in most EDs. Alternatively, blind insertion of an endotracheal tube to
maximal depth may inadvertently result in ventilation of only the hemorrhaging lung.
The objective of this pilot study is to determine the accuracy of a novel gum elastic
bougie guided single lung intubation technique.

Methods: Prospective, randomized, blinded trial assessing the accuracy of bougie-
guided single lung intubation in a fresh human cadaveric model. One physician
investigator with fifteen years of practice experience initially inserted the bougie using
standard technique. After advancing just beyond the vocal cords, the bougie was then
purposely rotated 90 degrees clockwise for right, or 90 degrees counterclockwise for left
lung intubation, according to a pre-determined random location. The bougie was then
advanced until resistance was met and the endotracheal tube subsequently advanced
over the bougie. Next, a second physician investigator blinded to lung intubation
utilized a fiberoptic bronchoscope to confirm endotracheal tube location in relation to
the carina. The primary outcome was accuracy of correct lung placement location.

Results: Thirty randomized single lung placements were performed and confirmed.
There were 15 right and 15 left lung intubations. The overall accuracy was 100% for both
right and left mainstem intubations (95% CI 78.2% - 100% using a the log method).

Conclusion: In this initial expert feasibility study, bougie-guided single lung
intubation was highly accurate. Future studies will investigate the accuracy of the
technique on multiple cadaveric specimens with differing lung pathologies, the
performance of physicians at different levels of experience, time to placement, and
ultimately live patient trials in the ED or operating room. If confirmed to be accurate,
then this novel single lung intubation technique may improve the care of patients with
massive pulmonary hemorrhage in life-threatening respiratory distress.

54 STABCric 3: Surgical Technique Against Bougie
Cricothyrotomy

Layng ET/St Luke’s University Hospital, Bethlehem, PA

Study Objectives: Performing an emergent cricothyrotomy is a rare, yet life-saving
surgical procedure performed at times of high operator stress. Simplified methods, such
as the 3-step bougie-assisted cricothyrotomy have been suggested to optimize success.
Most of these studies have only included emergency medicine practitioners, who are
well trained in non surgical airway management. We sought to determine if our
findings would be similar when general surgery residents were included.

Methods: This was an observational crossover study using pig trachea models.
Participants included emergency medicine residents and general surgery residents at St.
Luke’s University Hospital. Participants were randomized to one of the two techniques
and trained with an instructional video prior to the procedure. After a 2-week washout
period, the same participants were brought back to perform the other cricothyrotomy
technique. The primary outcome measure was time to correct endotracheal tube
placement.

Results: Thirty seven emergency medicine residents and seven general surgery
residents were included in the study (N¼44). Compared to the surgical technique, the
bougie-assisted cricothyrotomy was significantly faster with a median time to
placement of 83 seconds (interquartile range [IQR] ¼ 58-113 seconds) versus 139
seconds (interquartile range [IQR] ¼ 98.5-267 seconds) for the surgical technique.
Data were consistent in subgroup analyses as well. The general surgery residents (N¼7)
showed a median time to placement of 75 seconds (interquartile range [IQR] ¼ 54-
106 seconds) for the bougie-assisted technique versus 120 seconds (interquartile range
[IQR] ¼ 85-267 seconds) for the open surgical technique. The emergency medicine
residents (N¼37) showed a median time to placement of 83 seconds (interquartile
range [IQR] ¼ 58-113 seconds) for the bougie-assisted technique and 140 seconds
(interquartile range [IQR] ¼ 101-267 seconds) for the open surgical method.
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Conclusion: This study demonstrates that the bougie-assisted method is both
quicker to learn and perform when compared to the traditionally taught open surgical
cricothyrotomy. These results are consistent in both general surgery and emergency
medicine residents as well as across PGY levels.

55 The Prevalence of Hemodynamic Instability After
Emergency Department Rapid Sequence
Intubation

Slattery DE, McKinnon K, Sauer S, Forred W, Rubel N, Gamage J/University of Nevada
School of Medicine, Las Vegas, NV; University of Nevada at Las Vegas, Las Vegas, NV;
University Medical Center of Southern Nevada, Las Vegas, NV

Study Objective: It is estimated that approximately 300,000 intubations are
performed in the emergency department (ED) each year. Intubation, positive pressure
ventilation and induction medications can cause hemodynamic changes resulting in
hypotension, hypoxia and bradycardia. Hypotension or hypoxia in the peri-intubation
period increases mortality and morbidity. There may be opportunity to further protect
patients from risks inherent with emergency airway management by maximizing
hemodynamics and oxygenation prior to intubation as well as by instituting
preventative and immediate action measures during/after intubation.

We determine the prevalence of hemodynamic instability, defined as hypotension
(SBP < 90mmHg), bradycardia (HR <60), and hypoxemia (Sat < 90%), in the peri-
intubation period, which includes the 30 minutes prior to intubation and the 30
minutes after intubation for patients undergoing drug assisted, rapid sequence (RSI) or
delayed sequence intubation (DSI) in the ED.

Methods: We conducted a structured retrospective chart review for patients
requiring intubation in the adult emergency department of an urban, academic ED
with w 80,000 annual patient visits. Inclusion criteria: Adult patients intubated in the
ED using RSI/DSI. Exclusion criteria: patients intubated outside of the ED, patients in
cardiac arrest prior to intubation, pregnant women and prisoners. Three trained and
monitored abstractors utilized a standardized data collection form and data dictionary
and explicit review process to abstract study data. Data were entered into a database
and exported for analysis. Inter-rater reliability was calculated. Data included patient/
provider demographics, presence of predictors of difficult intubation and desaturation
predictors, details of the preintubation, intubation, and post-intubation vital signs,
preventative measures (ie, preoxygenation and apneic oxygenation) interventions, and
outcomes. The primary outcome measure was the prevalence of hemodynamic
instability defined as the presence of hypotension, bradycardia, hypoxemia, or cardiac
arrest in the immediate peri-intubation period. Data were analyzed using Prism
software and we report descriptive statistics as appropriate and prevalence of
complications as proportions with 95% confidence intervals (95% CI).

Results: During the 2-year period 121 patients met inclusion/exclusion criteria. The
mean (SEM) age was 57(1.7) years; 60% were male. The median (IQR) BMI was 25.2
(21.4,33.8). 106 (86%) underwent full RSI, 0 had DSI performed. Primary outcome: 45
(37.2%;95% CI(29.1,46.1) had hemodynamic compromise during the peri-intubation
period. (Hypoxia¼23(19% (13,27); Hypotension¼ 20 (16.5%(10.9,24.2);
Bradycardia¼ 4 (3%(9.5,22.4); cardiac arrest ¼ 1 (0.83% (0.01,5.0). Of the 20 with
hypotension, 7 received IV vasopressors and 0 received push-dose pressors. Limitations:
Retrospective review,missing time data, inconsistent documentation by physicians/nurses.

Conclusion: In our ED, hemodynamic complications occurred in 37% of patients
who undergo RSI. The results of our study may indicate an opportunity to identify
further peri-intubation preventative/mitigating actions to decrease this risk. We
identified an opportunity to increase DSI use and push-dose pressors to maximize
hemodynamics/oxygenation in our department.

56 A Novel Method to Describe Emergency Airway
Challenges, Techniques, and Success Rates: A
One-Year Experience in a Busy County Emergency
Department

Driver BE, Dodd K, Buckley R, Robinson A, Prekker ME/Hennepin County Medical
Center, Minneapolis, MN; University of Minnesota School of Medicine, Minneapolis,
MN; University of Minnesota School of Public Health, Minneapolis, MN

Study Objective: Emergency airway management is difficult to research because all
emergency endotracheal intubations are unplanned and often occur under dynamic
conditions. Patients are unable to provide informed consent for comparative studies.
Currently the most rigorous emergency airway research is accomplished through the
completion of data collection forms after intubation,whichmay be subject to certain biases.

We utilized a novel video review method to describe one year of airway
management in a high-volume urban ED.

Methods: We performed a retrospective, observational study, using video review as
our primary method of data collection. This study was approved by our local
institutional review board. In our ED, critically ill or injured patients are cared for in
our stabilization room. Each bay has three ceiling-mounted video cameras with built in
motion-sensors; each camera has a different field of view and captures both audio and
video. Automated software captures the output from the three cameras in each bay, and
combines these video streams with a fourth video output from the patient cardiac and
vital sign monitor. The videos are saved in a format that displays all four video outputs
simultaneously. Videos are saved onto a local secure database and are used for peer
review and quality assurance. This study was conducted in a high-volume urban level I
trauma center where emergency physicians manage all airways. Senior emergency
medicine residents (post-graduate year three or higher) perform the vast majority of
tracheal intubations under the supervision of the attending emergency physician.

Using the electronic medical record to identify patients who were intubated in the
ED, we reviewed videos for all patients intubated in the calendar year 2013. Data
collection forms designed a priori were used by trained reviewers to record data points
for the course of emergency intubation for each patient. Data analysis is descriptive.

Results: During the study period 676 cases were identified, of which videos were
available for 593 (88%). The most common indications for intubation included
neurologic (38%), medical (30%), and trauma (21%). All intubations were completed
by emergency physicians, 98% of which were performed by emergency medicine
residents. In 72 (12%) of cases abnormal airway anatomy was present (facial trauma,
neck trauma, angioedema, airway mass); body fluids (blood, emesis, secretions) were
present in the mouth in 83 (14%) cases; 120 (20%) patients had cervical
immobilization at the time of intubation. First-pass and overall success were 91% and
100%, respectively. The C-MAC was the most common device, used in 87% of first
attempts with a first-pass success rate of 94%. In first attempts with a C-MAC or
Macintosh blade a bougie was used in 435/543 (80%) cases, with good success (95%
first-pass success with bougie use). Mean duration for successful and unsuccessful
attempts was 48 sec (95% CI 43 to 52 sec) and 76 sec (49 to 103 sec). Despite careful
video review, a reliable oxygen saturation waveform was observed in only 392 (66%) of
cases; hypoxemia was observed in the first attempt for 91/392 (23%) cases.

Conclusion: Video review is a valuable research tool to analyze emergency
intubation challenges, techniques, and success rates, with data quality comparable to
prospective data collection. In this investigation the the C-MAC and bougie were used
frequently by emergency medicine residents in training, with high success rates.

57 Telemedicine-Assisted Intubation in Rural
Emergency Departments: A National Emergency
Airway Registry Study

Van Oeveren L, Donner J, Fantegrossi A, Mohr NM, Brown CA III/Avera Health, Sioux
Falls, SD; National Emergency Airway Registry, Boston, MA; University of Iowa Carver
College of Medicine, Iowa City, IA

Study Objectives: The objective of this study is to describe telemedicine-assisted
intubation in rural emergency departments (EDs) served by a large ED telemedicine
network in the upper Midwest, and to identify factors associated with intubation
success.

Methods: This was a prospective cohort study of patients who had an intubation
attempt while connected by a live video telemedicine link to a consultative ED
physician. In all cases, local providers deliver care and the telemedicine provider acts in
a consultative role. This study included 99 hospitals in an 8-state region. The network
provides 24-hour dedicated, board certified emergency physician telemedicine services
to rural EDs using a hub-and-spoke model.

Results: Over the 12-month period, 206 patient intubations were included in the
registry. The most common indication for intubation was respiratory failure. The first-
pass success rate (after activation of telemedicine) was 71% (n ¼ 146), and 96% (n ¼
197) were successfully intubated. More than half of all first attempts used video
laryngoscope (VL) (54%, n ¼ 110). Only 31% (n ¼ 64) of rural providers consulted
the telemedicine network before the intubation attempt was initiated, and telemedicine
providers intervened in 24% of first attempts (rising to 43% in second attempts and
55% in third attempts).

The primary intubator was most commonly a physician without emergency
medicine residency training, although a variety of provider types provided intubation
services. First-pass success rate was no different in the VL group versus the direct
laryngoscopy (DL) group (70% versus 71%, p ¼ 0.802). Most patients (66%) were

S24 Annals of Emergency Medicine Volume 68, no. 4s : October 2016

Research Forum Abstracts



intubated using rapid sequence induction. Stratifying providers on those with formal
airway experience and dedicated training showed that airway-experienced providers
have greater first-pass success rates than those without dedicated airway experience
(77% versus 62%, p ¼ 0.024). There was no difference in the rate of consultation
before the first intubation attempt (30% versus 33%, p ¼ 0.626), although anesthesia
and residency-trained emergency physicians were less likely to consult early (19%
versus 36%, p ¼ 0.017).

Adverse events were observed in 24% (n ¼ 50) of intubations. Complications were
strongly associated with increased number of intubation attempts (p < 0.001).
Providers with airway experience (anesthesia, emergency medicine, and EMS) had no
lower rate of complications than those without (23% versus 27%, p ¼ 0.355).

Conclusion: Telemedicine-enabled intubation is commonly used in rural hospitals
as a rescue strategy after airway attempts have failed, and is associated with high rates of
intubation success. Intubator experience was strongly associated with first-pass
intubation success, and complications were associated with increasing number of airway
attempts. Early activation of telemedicine consultation is a factor thought to improve
success of intubation. Telemedicine is one promising strategy to improve clinical
outcomes of airway management in low-volume EDs, and future work should focus on
strategies for airway management decisionmaking in low-resource environments.

58 The Association Between Arterial Carbon Dioxide
Tension, Minute Ventilation, and Neurological
Outcome After Cardiac Arrest

Tolins M, Henning D, Gaieski DF, Grossestreuer AV, Johnson N/University of
Washington, Seattle, WA; Sidney Kimmel School of Medicine, Thomas Jefferson
University, Philadelphia, PA; Perelman School of Medicine at the University of
Pennsylvania, Philadelphia, PA

Study Objectives: To determine the relationship between partial pressure of arterial
carbon dioxide (PaCO2), prescribed minute ventilation (MV), and neurologic outcome
in patients resuscitated from cardiac arrest.

Methods: This study is a secondary analysis of a multicenter prospective
database of adult patients with return of spontaneous circulation (ROSC) after
cardiac arrest from May 2005 to October 2011. Patients without an arterial
blood gas (ABG) or recorded ventilator settings before 6 hours post-ROSC were
excluded. All ABG and ventilator settings from the first 48 hours after ROSC
were recorded and abstracted by chart review; MV was determined by
multiplying the delivered tidal volume with delivered respiratory rate. Initial
values were defined as the first PaCO2 and MV settings after ROSC. For further
post-ROSC time points (6, 12, 18, and 24 hours), the first PaCO2 after the time
point was entered. If a PaCO2 was not available, the value was left missing. For
MV, the last ventilator setting change performed before each time point was
used. Patients were grouped based on the presence or absence of initial
normocarbia (PaCO2 31-49 mmHg). The primary outcome was favorable
neurologic outcome defined as Cerebral Performance Category (CPC) score of 1
or 2 at hospital discharge. We used the Chi-Square test to compare outcomes
between initially normocarbic and grouped hypo- or hypercarbic patients and
the Student’s t-test to compare continuous PaCO2 results at subsequent time
points. We assessed the potential influence of MV on the PaCO2 values at each
time point using univariate linear regression at 6, 12, 18, and 24 hours after
cardiac arrest.

Results: Out of 195 patients in the original dataset, 82 were excluded, leaving
113 patients from 13 institutions for analysis. A total of 41% (95% CI: 32-50%)
of patients survived to hospital discharge, and 29% (21-37%) had CPC 1-2 at
the time of discharge. A total of 39% (30-48%) of patients had initial
normocarbia; 43% of these patients were discharged with CPC 1-2, compared
with 20% (11 – 29%) of initially hypo- or hypercarbic patients (p ¼ 0.01).
However, by 6 hours, the average PaCO2 was not statistically different
between patients with and without favorable neurologic outcome: 34.3 vs 32.0
mmHg (p ¼ 0.32) at 6 hours, 32.6 vs 34.8 mmHg (p ¼ 0.32) at 12 hours, 33.2
vs 33.3 mmHg (p ¼ 0.96) at 18 hours, and 31.4 vs 32.7 mmHg (p ¼ 0.57) at
24 hours. Using univariate linear regression models for each time point,
prescribed MV was not a significant predictor of PaCO2 at any time point
(all p values > 0.05).

Conclusion: Initial normocarbia was associated with more favorable
neurological outcomes when compared with initial hypo- or hypercarbia in patients
who have suffered cardiac arrest. This relationship was not seen at subsequent time
points, and the PaCO2 does not appear to be affected by prescribed minute
ventilation.

59 Number Needed to Treat With 4-Factor
Prothrombin Complex Concentrate Versus
Plasma to Avoid Volume Overload Events

Milling TJ, Jr., Goldstein JN, Chua A, Perrin A, Ehreth J, Stern L, Hood C, Farley J,
Harman A, Omert L/Seton/UT Southwestern Clinical Research Institute of Austin,
Austin, TX; Massachusetts General Hospital, Boston, MA; LASER Analytica, New York,
NY; CSL Behring, King of Prussia, PA

Study Objectives: Volume overload can be a serious complication for patients
who receive plasma to rapidly reverse the effects of vitamin K antagonists. Two
recent clinical trials that randomized patients to prothrombin complex concentrate
(4F-PCC) (Kcentra®, CSL Behring) or plasma found that volume overload occurs
less often when patients are treated with 4F-PCC. In order to best quantify this,
we performed a post-hoc analysis of the pooled trial data to determine the number
of patients that a physician needs to treat with 4F-PCC, rather than plasma, to
avoid a volume overload event. As volume overload (including acute pulmonary
edema and decompensated heart failure) may lead to worse outcomes including
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mortality, it is important to quantify the impact of therapy on developing this
adverse event. The number needed to treat (NNT) is a useful measure that can
illustrate the effectiveness of an intervention for physician decisionmaking. The
objective of this analysis is to quantify the NNT to avoid one event of volume
overload in patients receiving 4F-PCC versus plasma for reversal of vitamin K
antagonists.

Methods: The NNT was determined by calculating the inverse of the
absolute risk reduction of volume overload due to 4F-PCC versus plasma using
data collected from two open-label, multicenter, phase IIIb clinical trials. In
both trials patients were randomly assigned (1:1) to receive either 4F-PCC or
plasma. In total, 388 patients (4F-PCC, n¼191; plasma, n¼197) were enrolled.
Volume overload occurred in 9 (5%) patients treated with 4F-PCC compared to
25 (13%) patients treated with plasma. In the clinical trials, volume overload
events included fluid overload, pulmonary edema, congestive cardiac failure,
chronic cardiac failure, and cardiac failure. In addition, the benefit per 100
treated patients was calculated by finding the difference in volume overload
events that occurred between one scenario in which 100 patients were treated
with 4F-PCC and another scenario in which 100 patients were treated with
plasma.

Results: The NNT with 4F-PCC, instead of plasma, to avoid one episode of
volume overload ranges between 0 and 33.6 among various patient populations
(Table 1). These results quantify the extent to which 4F-PCC reduces the
likelihood of volume overload. Overall, the average pooled NNT is approximately
12.5.

Conclusion: Our pooled analysis suggests that approximately 13 patients need to
receive 4F-PCC rather than plasma to avoid one episode of clinically relevant volume
overload. For perspective, the NNT with warfarin instead of aspirin to prevent one
ischemic stroke is 60 patients. These data may help providers weigh the risks versus
benefits of varied treatment options for patients requiring emergency anticoagulation
reversal.

Table 1. Number needed to treat to avoid volume overload event and benefit
per 100 treated patients

Patient population NNT
Benefit per 100
treated patients

Pooled analysis 12.5 8
Major bleeding trial 14.2 7
Non-visible gastrointestinal bleeding 33.6 3
Visible bleeding 12.5 8
Intracranial hemorrhage bleeding 0.0* 0
Non-visible muscular/skeletal bleeding 8.0 13
Other non-visible bleeding 2.0 50
Needing urgent surgical or invasive

intervention trial
11.0 9

*NNT is 0 because one volume overload event occurred in both the 4F-PCC and
plasma treatments arms

60 Feasibility of an Immediate Rapid Reversal of
Warfarin Protocol Using a Modified Dosing of a
Four-factor Prothrombin Complex Concentrate

Lee DC, Bianculli A, Stein A, Logdberg L, Fayyaz K, Bank M, Rosenberg D, Kapinos G,
Chhibber V, Cohen J/North Shore University Hospital, Manhasset, NY

Study Objective: Four-factor Prothrombin Complex Concentrate (4F-PCC) is
indicated for the urgent reversal of warfarin. The package insert (FDA approved) for
dosing is based on INR value and the patient’s weight. In July 2014, a protocol was
instituted by a multidisciplinary team at our institution to provide an immediate fixed
lower dose of 4F-PCC prior to the initial INR result. This was implemented as a
process improvement initiative to minimize delays in treatment while waiting for INR
results.

We explore the feasibility of a protocol allowing for immediate use of a lower
dosage 4F-PCC prior to obtaining an INR result in the emergency department (ED).

Methods: This is an ongoing, IRB-approved prospective cohort study using a
convenience sample of adult patients (�18) who presented to the ED and
enrolled in the 4F-PCC protocol to reverse warfarin. This occurred at a suburban
tertiary care hospital (annual ED census 88,000). The protocol is as follows:
initial INR drawn at time of patient presentation, release initial fixed dose of 4F-
PCC without waiting for INR results (1500 IU Intracranial hemorrhage (ICH)
patients, 1000 IU non-ICH patients), vitamin K administered, repeat INR within
30 min after initial fixed dose, review initial INR result and 30 min INR if
available, administer additional 4F-PCC up to the package insert dose, as
appropriate.

Results: From 7/2014-2/2015, there were 61 patients with 4F-PCC
administered in the ED. Demographics were: 57.4% male, 84 median age (IQR
71, 88), 27.6 median BMI (IQR 23.3, 32.1). 57.4% admitted to ICU, median
length of stay was 3.6 days (IQR 1.26, 6.14). Median total hospital length of stay
was 6.1 days (IQR 4.00, 9.89). Bleed types were: 29 intra-cranial hemorrhage, 17
gastrointestinal, 1 orthopedic, 1 hematuria, 1 retroperitoneal, 1 peritoneal, 11
other. Mean pre-INR levels: 4.71 (95% CI [3.70, 5.71]) and post-4F-PCC were
INR: 1.71 (95% CI [1.58, 1.84]). 6 (9.8%) patients received a 2nd dose of
4F-PCC, 3 (4.9%) received a 3rd dose, and 1 (1.6%) received a 4th dose. Fifteen
(25%) were transferred into our hospital from an outside hospital, 14 of whom
experienced warfarin reversal management. Of these 15 patients, outside hospital
treatments included FFP (5), vitamin K (11), platelets (1) and RBC (1), but did
not include 4F-PCC. No adverse consequences were observed. Median cost
savings was $1300.02 (IQR $578.10, $2725.65) using a lower dosing of
4F-PCC.

Conclusion: Our protocol providing the immediate release of a fixed lower
dose 4F-PCC is feasible. It was potentially effective in reversing warfarin and
eliminating the delay caused by INR measurement as written in the FDA-
approved package insert. Using a lower dosing may also offer benefits in cost
savings. This protocol is presently being implemented at multiple hospitals across
our health system.

61 Utility of a Nurse-Initiated Screening Protocol in
Triage on Early Identification and Treatment of
Emergency Department Patients Diagnosed With
Sepsis

Bridges AL, Alanis JM, Heidt JW, Goddard KB, Bedy S-MC, Sampson AM/University of
Missouri, Columbia, MO

Study Objectives: Sepsis carries a mortality burden of around 30% (Hayden et
al 2015). Additionally, Rivers et al (2001), in a landmark trial, showed that
early, goal-directed therapy significantly reduces morbidity and mortality in
individuals with severe sepsis or septic shock compared to standard of care.
Concurrently, CMS has also implemented a new sepsis measure which requires
the completion of a 3-hour and 6-hour bundle for patients diagnosed with severe
sepsis or septic shock. The goal of this study was to determine whether
utilization of a nurse-initiated sepsis protocol would identify emergency
department patients at risk of sepsis and improve compliance with the 3-hour
sepsis bundle.

Methods: A multidisciplinary team collaborated to create (a) an order set
“bundle” to be initiated at triage for patients with suspected sepsis and (b) a
screening protocol that emergency medicine nursing staff would utilize to
identify patients as high-risk candidates for sepsis. Study objectives were to:
(1) Determine sensitivity of the screening protocol in the identification of
patients with sepsis in the emergency department; (2) Determine whether a
nurse-initiated protocol would impact completion of the components of the
3-hour bundle both pre- and post-intervention. Prior to implementation of
the screening and treatment protocols, 296 patient records identified as having
been admitted from the emergency department with a diagnosis of sepsis within
the prior 6 months were reviewed for completion of the 3-hour bundle
components by two physicians. Following implementation of the protocol, all
patients who were screened in the ED for sepsis or eventually diagnosed with
sepsis were reviewed on a weekly basis by an emergency physician and nurse.
Feedback was sent to all ED providers and nurses that were involved in each
patient’s care.

Results: Data compared for the 296 patients pre-intervention and 91 patients post-
intervention identified as having sepsis reveals the following:
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Percentage of 3-hour bundle completed: 13.9% pre-intervention vs 38.5% post-
intervention

Antibiotic administration within 3 hours: 44.9% pre-intervention vs 73.6% post-
intervention

At least 30 mL/kg fluids given in ED: 35.14% pre-intervention vs 53.9% post-
intervention

Lactate obtained within 3 hours of entry to ED: 49.7% vs 92.3% post intervention
Blood cultures obtained in ED: 84.1% pre-intervention vs 85.7% post-

intervention
Overall sensitivity of the protocol in early identification of patients diagnosed with

sepsis: 76.5% (95% CI: 65.8%-85.25%)
Compliance with 3-hour bundle components in the ED has been 100% on cases

selected for review by CMS.
Conclusion: The reviewed data demonstrates an increased compliance with

recommended sepsis screening and treatment with implementation of nurse-initiated
sepsis screening and treatment protocol. Sensitivity continues to improve since
implementation due to increasing adoption of the protocol. Overall fluid
administration of 30mL/kg was only 53.9% as this study did not delineate whether
patients diagnosed with sepsis were eventually diagnosed with severe sepsis/septic
shock. It follows that the intervention also decreases overall morbidity and mortality of
sepsis patients, although this has yet to be measured and indicates potential for future
studies.

62 Comparison of Stress Biomarkers in Emergency
Department Patients With Severe Pain or
Agitation

Klein L, Driver B, Moore J, Parrill C, Fagerstrom E, Ho J, Miner J/Hennepin County
Medical Center, Minneapolis, MN

Study Objectives: Pain research and agitation research are limited by the
subjective and intertwined nature of their measurements. Stress biomarkers have
been associated with changes in pain as well as with a patient’s level of agitation.
Identifying a difference between the biomarkers of stress due to pain versus those
of stress due to agitation would allow for the objective differentiation of the two.
The purpose of this study was to compare stress biomarkers (serum dopamine,
serum epinephrine, serum norepinephrine, pH, lactate, pCO2, heart rate, and
systolic blood pressure) in patients presenting to the ED with severe pain to those
with severe agitation.

Methods: This was a prospective observational study of patients in an urban
Level 1 Trauma Center with 108,000 annual visits. Data collection was
performed using trained research associates. We prospectively screened all patients
in the ED for agitation during a randomized distribution of 440 8-hour shifts
totaling 3,520 hours between 12/8/2012 and 8/10/2014. All patients were
assessed using the altered mental status (AMS) score, a previously validated 9-
point scale ranging from unresponsive (-4) to normal (0) to severely agitated (+4).
Patients with an AMS score >1 with an IV in place were enrolled. Concurrently,
patients in the ED with long bone extremity fractures rating their pain as severe
were approached for enrollment. For all enrolled patients, their AMS score or a
100 mm visual analog scale (VAS) describing their pain was recorded. Each
patient also had their vital signs recorded and blood drawn at baseline and every
30 minutes until discharge. Blood was tested for serum catecholamines, lactate,
pCO2 and pH. The biomarkers at the time of the maximal pain or AMS score
were analyzed with descriptive statistics and compared using a k test of the
equality of medians.

Results: 43,838 patients were screened, 1266 were agitated, and of these 157
had an IV placed and were included in the agitation group (median AMS 2, range
2-4). 513 patients had long bone fractures, 214 did not have an IV, 127 did not
have severe pain, 170 could not give consent, leaving 55 patients for the pain
group (median VAS 83, range 70-100). Biomarker data is included in the attached
table.

Conclusion: Systolic blood pressure, heart rate, norepinephrine,
epinephrine, pH and pCO2 at the point of maximal pain or agitation appear
similar in patients with stress from pain or agitation. Lactate and dopamine
levels are different and appear higher among agitated patients than in pain
patients, and may prove useful to differentiate the nature of a patient’s stress
response.

Biomaker Data for the Agitation Group versus Pain Group

Agitation Group Pain Group Comparison

Highest heart rate
(median, IQR,
range)

98 (86-110,
59-163)

91 (83-90, 74-108) 0.05

Highest Systolic Blood
pressure (median,
IQR, range)

133 (119-149,
93-207)

144.5 (136-170,
125-188)

0.10

pH (median, IQR,
range)

7.34 (7.29-7.38,
7.08-7.68)

7.36 (7.31-7.4,
7.24-7.58)

0.36

pCO2 (median, IQR,
range)

46 (40-52, 13-75) 45 (40-53, 20-63) 0.98

Lactic acid (median,
IQR, range)

2.9 (2-4.5, 0.8-17) 1.3 (1-1.9, 0.8-3.7) 0.01

Epinephrine (median,
IQR, range)

92.5 (39.5-203.5,
10-7875)

96 (41-180,
12-535)

0.33

Norepinephrine
(median, IQR,
range)

880 (486-1611,
124 - 10168)

464.5 (319-707,
150-2883)

0.949

Dopamine (median,
IQR, range)

59 (30-142,
20-2016)

20 (20-20.5,
20-503)

0.001

63 A Composite Hemodynamic (Heart Rate
Variability) and Plasma Biomarker (Circulating
Mitochondrial DNA) Measure for the Early
Detection of Severe Sepsis

Finkelsztein E, Arbo JE, Schenck EJ, Berlin DA/New York Presbyterian Hospital - Weil
Cornell Medical College, New York, NY

Study Objectives: Early identification of emergency department (ED) patients
with sepsis enables timely resuscitative and therapeutic interventions. Accurate
prediction of clinical trajectory in these patients can help facilitate allocation of
limited intensive care resources. The goal of this study is to evaluate the ability of
a composite hemodynamic (heart rate variability, (HRV)) and plasma biomarker
(mitochondrial DNA, (mtDNA)) measure to predict the likelihood of progression
of disease in ED patients with sepsis. HRV is a technique used to assess beat-to-
beat variation in heart rate as well neuromodulation of the heart rate, which in
turn is an indicator of systemic sympathetic function. Loss of both heart rate
variability and sympathetic tone has been shown to correlate with illness severity
in sepsis. mtDNA, a novel biomarker, is released into the circulation from
apoptotic and necrotic cells, and high plasma concentrations have been detected in
patients with severe sepsis. We anticipate that use of a composite HRV and
mtDNA measure will improve prediction of clinical course in ED patients
diagnosed with sepsis.

Methods: Using a prospective design, our study is currently enrolling a
convenience sample of adult ED patients being treated for confirmed or
suspected sepsis. Patient characteristics collected include sex, age, and APACHE
and SOFA scores to assess physiologic condition and severity of organ
dysfunction respectively. Hemodynamic parameters, plasma for mtDNA analysis,
and ECG tracing for HRV calculations are collected at time of enrollment and
on hospital days 1 and 3 These data, recorded in real time at the bedside, permit
precise off-line correlation with progression of clinical status and plasma
biomarker levels. Using HRV software (ADInstruments LabChart), continuous
raw data displayed on clinical monitors is sampled at 400 Hz and recorded to
disc in digital format. HRV characteristics are evaluated using both time and
frequency-domain analysis. Frequency-domain analysis will include identification
of spectral peaks of 0.01-0.04Hz (very low frequency power), 0.04-0.15Hz (low
frequency power), and 0.15-0.45Hz (high frequency power), as well as
calculation of a low/high frequency (LH/FH) power ratio as an index of
sympathovagal balance. Collection of mtDNA samples occurs at the same time
as HRV recordings.

Results: HRV metrics and mtDNA levels, along with conventional clinical
parameters will be evaluated as predictors of clinical deterioration, MICU
admission rate and length of stay, organ failure, and 28-day mortality. Current data
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(n¼18, target n¼120) demonstrate predictably higher day-zero lactate (p value
0.03) and mtDNA (p value 0.02) levels in non-survivors. LH/HF ratios were also
predictably lower in non-survivors (1.1) versus survivors (1.6), this result did not,
however, reach statistical significance (p value 0.61), likely due to current low
enrollment numbers.

Conclusion: We anticipate use of a composite HRV and plasma mtDNA
marker will help improve assessment of clinical trajectory in ED patients diagnosed
with sepsis. This information may help inform decisions regarding allocation of
limited intensive care resources.

LF/HF, mtDNA, and Lactate: Survivors versus Non-survivors

Survive (n[16) Died (n[2) p-value

Lactate (IQR) 1.7(1.4-2.3) 8.9(6.4-11.3) 0.03*
mtDNA (IQR) 548(352-885) 6182(4270-8094) 0.02*
LF/HF (IQR) 1.6(0.9-2.1) 1.1(0.3-1.8) 0.61

*Lactate reported as mg/dl, mtDNA reported as copy number

64 Three-Hour Bundle Compliance May Confer
Greater Mortality Benefit for Sepsis Patients
Presenting With Less Severe Hyperlactemia

Gribben J, Bianculli A, Van de Rijn J, Akerman M, Hamilton E, Klein Z, Masick K,
D’Amore J, Ward MF, Leisman D/North Shore University Hospital, Manhasset, NY;
Montefiore/MedExcel, Bronx, NY

Study Objective: Emergency department (ED) compliance with early, 3-hour
sepsis bundles is associated with reduced mortality for sepsis patients. Elevated
blood lactate level (LA) is a predictor of sepsis mortality. There has been debate
over the appropriate quantitative LA threshold to trigger sepsis bundle
application. The differential mortality benefit of ED 3-hour bundle compliance
for sepsis patients with severe vs more intermediate hyperlactemia has not been
investigated.

We determine if 3-hour bundle compliance is associated with mortality
reductions of greater or lesser magnitude for ED sepsis patients with severe
hyperlactemia (LA >/¼ 4.0 mmol/L) vs those with intermediate hyperlactemia
(LA 2.2-3.9 mmol/L).

Methods: Multisite, observational cohort of sepsis/septic shock patients in a
prospective sepsis quality improvement database. Setting: 5 urban and suburban,
tertiary, New York hospitals over 12 months. Bundle elements from time-zero: 30
cc/kg IV fluid bolus </¼ 30 min, LA order to result </¼ 90 min, blood cultures
drawn before antibiotics, IV antibiotics � 180 min. Inclusion criteria: >/¼ 2
SIRS + LA >/¼ 2.2 mmol/L. Exclusion criteria: < 18, advance directive
precluding bundle, interventions declined, initial presentation with SBP < 90
mmHg. Primary Outcome: 60-day in-hospital mortality. A multiple logistic
regression modeled the interaction between LA and bundle compliance, adjusting
for baseline demographics and comorbidities. The model’s final predicted
mortality probability was used to provide a measure of absolute risk difference
across the four groups, and plotted as a function of LA group for non-compliant
and compliant patients. Model integrity was assessed with Hosmer-Lemeshow
test.

Results: 487/1,723 (28.3%) subjects with LA 2.2-3.9 mmol/L were bundle
compliant. 198/704 subjects with lactate >/¼ 4.0 mmol/L were bundle compliant.
Mortality: LA 2.2-3.9 mmol/L: 8.2% v 14.9%; LA >/¼ 4.0 mmol/L: 24.7% v
30.1% (Cochran-Mantel-Haenszel Odds Ratio ¼ 0.61, 95% CI ¼0.47-0.79, p <

0.001). In a logistic model assessing 60-day mortality predictors that adjusted for
age and congestive heart failure, chronic renal failure, immune modifying
medications, and malignancy: bundle compliance odds ratio (OR) ¼ 0.589, [95%
CI ¼ 0.40-.0.86, p ¼ 0.006]; LA >/¼ 4.0 OR ¼ 2.15 [95% CI 1.64-2.82, p <

0.001]; compliance*LA interaction OR ¼ 2.05 [95% CI 1.19-3.52, p ¼ 0.010]
(figure 1).

Conclusion: The absolute decrease in 60 day hospital mortality associated with
3-hour bundle compliance was larger for sepsis patients with LA 2.2-3.9 mmol/L (7%)
than it was for non-hypotensive sepsis patients with LA � 4.0mmol/L (2%). Patients

with lower initial lactate levels may receive greater mortality benefit from sepsis bundle
application in the ED.

65 Ultrasound-Guided Vascular Access Education:
Effectiveness of Live Versus Recorded Instruction

Loeffler P, Kuchinski AM, Zevallos E, Gordon RD, Lyon M/Augusta University, Augusta,
GA

Study Objectives: Ultrasound guidance has been shown to improve the success
rate of vascular access. Ultrasound-guided vascular access (UGVA) is performed by
a wide range of health care personnel: EMTs to nurses to physicians. While there
are many online resources to help health care personnel learn this technique, it can
be difficult to find an instructor to give a live demonstration. Video recorded
lectures have been shown to be equal to live lectures for didactic training;
however, it is not known if procedural skills can be effectively taught and learned
in a video-only format. The purpose of this study was to determine the
effectiveness of recorded lectures as compared to live lectures for procedural
acquisition for UGVA.

Methods: This was a prospective observational study of health care personnel
who had never accessed a vein using ultrasound guidance and had no prior training
or ultrasound experience. All participants had limited experience (less than 10) in
placing either central or peripheral venous catheters. Participants were randomly
assigned to two groups: a live lecture group, and a recorded lecture group. Each
group was given 60 minutes of instruction on the physics and fundamentals of
ultrasound and vascular access techniques, both short and long axis. Both the live
and the recorded lecture used the same slide set and instructor. The recorded
lecture and the live lecture were presented simultaneously to the two groups.
Participants were then asked to perform both a short axis (SA) and long axis (LA)
vascular access on a phantom device (Blue Phantom). Participants were evaluated
on time to access (TTA), number of punctures, and for during the performance of
the technique. Errors that could result in patient harm, such as inability to follow
the tip of the needle during the procedure or posterior wall puncture, were
considered major errors. Errors that produced suboptimal imaging, such as air
under the transducer cover were considered minor errors. Minor procedural errors
were define as non-critical errors in technique, such as not holding the bottom of
the transducer. Participants were not given any additional instruction before or
during the phantom procedure and participants performed the procedures
in sequential order. The procedure was considered successful if the needle was
clearly visualized in the vessel lumen by researchers with verbalization by
participants.

Results: There were a total of 66 participants: 35 live lecture participants, and
31 recorded lecture participants. For the live lecture group the average TTA was 74
seconds in SA (n¼34, s¼56) with an average of 1.80 punctures, and 41 seconds in
LA (n¼35, s¼50) with an average of 1.17 punctures. For the recorded lecture
group the average TTA was 56 seconds in SA (n¼30, s¼52) with an average of
1.45 punctures, and 51 seconds in LA (n¼30, s¼70) with an average of 1.26

S28 Annals of Emergency Medicine Volume 68, no. 4s : October 2016

Research Forum Abstracts



punctures. The error rate for the live lecture group was 3% major errors, 43%
minor errors, and 29% minor procedural errors. The error rate for the recorded
lecture group was 13% major errors, 55% minor errors, and 23% minor procedural
errors. Two-tailed Student’s T tests showed no statistical significance (p>0.05) for
the differences in averages for any comparison between the live and recorded
lecture groups.

Conclusion: While none of the measures used in this study demonstrate
competency, this study demonstrates that recorded lectures may be as effective as live
lectures in teaching USGA.

66 Internship Preparation Course: Can a Fourth-Year
Medical School Course Lead to Sustained
Confidence With Medical Decisionmaking,
Procedures, and Communication Several Months
Into Residency?

Mutter MK, Matuskowitz A/University of Virginia, Charlottesville, VA; Medical
University of South Carolina, Charleston, SC

Study Objectives: Physicians in training experience a steep learning curve in the
first year of residency, encountering for the first time in a role of responsibility a myriad
of procedural skills and patient scenarios. The purpose of this study is to determine
whether a preparation course for fourth-year medical students improves procedural and
medical management experience and confidence, as well as communication experience
and confidence, in the first year of residency.

Methods: This observational study included 29 fourth-year students who took the
internship preparation course, as well as 28 fourth-year student controls from the same
institution who did not take the course, over successive years 2013 and 2014. The
course emphasized high-fidelity and low-fidelity simulation laboratory sessions with a
limited number of interactive didactics and a procedural cadaver course. All course
participants answered a 33-question survey prior to the course, immediately after the
course, and five months into residency. The survey assessed fourth-year students’ self-
reported level of experience (case numbers ie, 1 (0 patients), 2 (1-5 patients), 3 (6-10
patients), and 4 (>10 patients)) and comfort (Likert scale 1 to 7, strongly disagree to
strongly agree) in several categories: life-saving medical procedures, medical decision-
making (MDM), and patient communication. Scores were analyzed using t-tests to
evaluate for differences between course participants and controls.

Results: There was no statistical difference in the pre-course survey responses
between the course participants and controls. Immediately after the course, compared
with controls, the course participants reported statistically significant (p < 0.05) greater
mean experience with procedures; comfort with procedures; comfort with MDM;
mean comfort with patient communication (Table 1). Five months into residency the
differences were sustained, as, compared with controls, course participants reported
statistically significant (p< 0.05) greater mean comfort with procedures; comfort and
experience with MDM; comfort and experience with patient communication.

Conclusions: Five months into residency, compared with controls, course
participants reported a sustained increase in comfort with procedures, comfort and
experience with MDM, and both comfort and experience with patient communication.
We conclude that medical student internship preparation courses can have a
measurable impact on confidence and experience with procedures, medical decision-
making and communication at the end of medical school. These improvements may be
sustained through the first five months of residency.

67 Faculty and Resident Assessment of Medical
Education Skills (FRAMES): Impact of a Needs
Assessment and Teaching Skills Workshop on
Observed Clinical Teaching

Runde DP, Arndt C, Pettit J, Takacs M/University of Iowa Hospitals and Clinics, Iowa
City, IA; University of Iowa Carver College of Medicine, Iowa City, IA

Study Objectives: Effective teaching of residents and medical students in the
clinical environment is an essential part of the educational and training process. Despite
its importance, clinicians have historically received little to no formal training on how
to efficiently and effectively teach in the clinical setting. Our objective was to perform a
needs assessment of faculty and residents in our training program to identify areas
where there was a perceived need for improvement or further education in the domain
of clinical teaching and then to implement a teaching curriculum that specifically
targeted those needs.

Methods: We conducted a needs assessment of residents and faculty at our
institution asking participants to use a 5-point Likert scale to assess their perception of
the importance of a variety of educational activities (ie, interactive lecturing, motivating
learners, small group teaching, etc) and to rate their ability to perform those activities.
We then analyzed the gap between the Importance and Ability scores and created a
ranking based on those items that had the largest mean difference. After identifying the
four items with the largest difference we created workshops targeted at addressing each
area. Faculty and residents were then observed clinically over a 1-week period by a team
of medical students trained to categorize teaching interactions into one of five
predefined categories (Aha, Pimping, Mini-lecture, Joint Problem Solving and the
Microskills Approach). We then held a ground rounds workshop demonstrating each
of these methods and highlighting their relative strengths and weaknesses. One month
later, a second team of trained observers was placed in the department for 1 week to
categorize observed teaching styles (as well as the average time per teaching encounter).
For analysis, teaching styles were divided into two categories: teacher facilitated (Aha,
Pimping and Mini-lecture) and learner facilitated (Joint Problem Solving and
Microskills Approach). A chi-square analysis using Fisher’s test for a 2-tailed p value
was performed to evaluate for any significant shift between teaching behaviors pre and
post educational workshop.

Results: 14 of 20 core faculty (70%) and 14/26 residents (54%) responded to
the needs assessment. Of the 14 described educational activities, the four with the
largest difference ranking were: Providing Effective Feedback, Microskills
Approach, Managing Challenging Learners and Asking The Right Questions
(difference scores of 1.04, 0.78, 0.71 and 0.68 respectively). In the pre-workshop
period there were 65 observations of teaching behavior, in the post-workshop
period there were 64 teaching observations. Pre-workshop 35 of 65 encounters
(54%) were teacher directed and 30 of 65 were learner directed (46%). Post-
workshop 22 of 64 (34%) were teacher directed and 42 of 64 (66%) were learner
directed. Chi-square analysis found this represented a statistically significant change
in observed teaching behavior (p ¼ 0.0335). There was no significant difference in
average teaching time per encounter pre and post workshop (4.34 versus 4.45
minutes).

Conclusions: A focused didactic workshop in response to a resident and faculty
needs assessment resulted in a significant shift in clinical teaching behavior as
adjudicated by trained, independent observers.

68 An Online, Interactive Lecture Is Equivalent To An
Online, Narration-Only Lecture of the Focused
Assessment With Sonography for Trauma
Ultrasound Examination

Hayden GE, Alsup C, Presley BC, Barnes R, Marsh V, Fields JM/Medical University of
South Carolina, Charleston, SC; Thomas Jefferson University Hospital, Philadelphia,
PA; Medical University of South Carolina, Charleston, SC; Thomas Jefferson University,
Philadelphia, PA

Study Objective: Asynchronous online learning is an effective means of delivering
learner-centered education. Making asynchronous learning “interactive” is believed to
be superior to passive learning but has not been proven and is more time intensive for
the student and educator.
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We compare the effectiveness of an interactive lecture with a narration-only lecture of
the FAST (Focused Assessment with Sonography for Trauma) ultrasound examination.

Methods: This was a prospective randomized controlled study of medical students
(years 2-4) at an urban, academic medical center. Participants were randomized to one
of two online lecture groups: 1) An interactive FAST lecture created using Adobe
Captivate 8 software or 2) A narration-only FAST lecture. The educational content of
both lectures was identical. However, the interactive lecture additionally included
manual video playback, learning interactions (“accordions” and “pyramids”), rollover
images, quizzing, and “hot spots.” Outcome measures were exam scores on a pre-test,
post-test at 0 and 4 weeks, user satisfaction and comfort with FAST anatomy and
pathology. Standard descriptive< statistics were utilized.

Results: 46 students were enrolled, with 24 participants in the interactive
lecture group and 22 participants in the narration-only lecture group. There were no
significant differences between the two groups in pre-intervention, post-intervention,
and four-week post intervention test scores (Figure 1). User satisfaction and
understanding of FAST anatomy and pathology was rated highly for both learning
styles but was not significantly different between the groups. The interactive lecture
took on average 16 minutes longer (95% CI 7-26min) to complete.

Conclusion: There were no significant differences in outcome measures for an
interactive online lecture compared to a narration-only online lecture for learning the
FAST ultrasound examination. An interactive educational curricula may not always be
a time-effective teaching method and requires additional study.

69 The Uphill Battle of Performing Education
Scholarship: Barriers Education Researchers
Face

Jordan J, Coates WC, Clarke S, Runde D, Fowlkes E, Kurth J, Yarris L/Harbor-UCLA
Medical Center, Torrance, CA; University of California Davis Health System,
Sacramento, CA; University of Iowa Hospitals and Clinics, Iowa City, IA; University of
California Irvine School of Medicine, Irvine, CA; Oregon Health and Sciences University
Medical Center, Portland, OR

Study Objectives: Education research is a developing field. Education researchers
are often limited by time, funding, lack of mentorship, and lack of reward. The
objective of this study is to evaluate the perceptions of successful education
researchers regarding barriers specific to this type of scholarship and potential
strategies for success.

Methods: Successful emergency medicine (EM) education researchers, as identified
by authorship on a manuscript included in Academic Emergency Medicine’s “Critical
Appraisal of Emergency Medicine Education Research: The Best Publications of [years
2008-2014]” or designation of “Scholar” from the Medical Education Research
Certificate program, completed an online survey consisting of multiple choice,
10-point rating scale, and free response items. Descriptive statistics were reported.
Qualitative analysis used a thematic approach.

Results: 42 education researchers completed the survey. The most common
type of scholarship produced was a peer-reviewed research manuscript with 39/42
(92.9%) having published one within the last 5 years. Respondents were highly
productive, 19/42 (45.2%) reported having more than 20 peer-reviewed
education scholarship publications on their CV. 25/42 (60%) had formal
research methodology training. Motivating factors to perform education research
included personal interest, intellectual stimulation, desire to contribute to the

field, follow evidence-based practices, and promotion. The greatest motivators
were personal intellectual stimulation and to become a better teacher, mean
ratings of 8.52 and 7.21. Other motivators (mean rating) included national
recognition (6.31), requirements of promotion (5.74), and departmental
recognition (5.55). The most frequently cited rewards for performing education
research included intellectual satisfaction of solving a problem (39/42) and
satisfaction of contributing to the knowledge of the field (39/42). Other rewards
included promotion (28/32), departmental recognition (26/42), national
recognition (23/42), protected time (10/42), and monetary awards (7/42).
Respondents were satisfied with their achievements in education research and
their overall career, mean ratings of 7.02 and 8.22 respectively and felt that
performing research contributed positively to their career satisfaction, mean
rating 7.14. Challenges identified included lack of funding, lack of time,
difficulty finding collaborators, maintaining methodological rigor, public
acceptance of the importance and value of education research, and lack of
departmental support. Discouraging factors identified were lack of time and
competing responsibilities such as administrative and clinical demands.
Education researchers cited that more funding, protected time, mentorship, and a
collaborative community would help them achieve their research goals. Advice
offered to those who want to become more involved in education research
included obtaining mentorship, formal research training, identifying
collaborators, and adhering to rigorous methodological standards.

Conclusion: Our study identified multiple barriers, motivators/discouragers as well
as strategies for success in performing education scholarship. This information may
inform interventions to support educators in their scholarly pursuits and improve the
overall quality of education research in EM.

70 Diagnostic Performance of a New Real-Time
Cardiac Electrical Biomarker

Schreck DM, Tansey WA III, Slama RD, Sachs RG/Atlantic Health System, Morristown,
NJ; Summit Medical Group, Berkeley Heights, NJ

Study Objective: The measured 12-lead electrocardiogram (mECG) describes a
dipolar electric field such that only 3 leads are needed to construct a derived 12-lead
ECG (dECG) with high correlation when compared to the measured standard 12-lead
ECG (mECG). A new cardiac electrical biomarker (CEB) has been identified from the
derived 12-lead ECG that is a measure of dipolar energy. This CEB has been shown to
detect acute myocardial ischemic injury (AMII) with reportedly high diagnostic
accuracy. This CEB is constructed and displayed continuously in real time from 3
measured leads on a standard bedside cardiac monitor.

We contruct the CEB from derived 12-lead ECGs and report its diagnostic
accuracy in the detection of AMII.

Methods: This is a case control study conducted in a suburban community setting
that included 120mECGs from patients presenting to an emergency facility. The dECGs
corresponding to these mECGs were derived using 3 measured leads I, II, and V2. These
cases included 12.6% ECGs interpreted as acute myocardial ischemic injury (AMII). All
AMII cases had clinically correlated elevated serum troponin I concentrations. The CEB
was constructed for each dECG and is a measure of the dipolar forces in the cardiac
electrical field used to distinguish AMII from non-AMII ECGs. All ECGs were
interpreted by a board-certified cardiologist and an emergency physician serving as
reference standards whowere blinded to theCEB and to each other. TheCEB is displayed
every 10 seconds on the bedside continuous cardiac monitor (VectraplexECG System®,
VectraCor, Inc., Totowa,NJ). AnROC analysis showed aCEB value>94 is suggestive of
AMII, <66 is suggestive of non-AMII, and CEB values 66-94 are considered
indeterminate (caution). The CEB diagnostic accuracy was evaluated by sensitivity,
specificity, likelihood ratios (LR-, LR+),and post-test odds ratios (OR-, OR+). Pearson r
was used to determine mECG versus dECG quantitative correlation.

Results: In this study, the CEB sensitivity and specificity for AMII was 93.3% and
83.0% respectively (p< 0.05). The CEB demonstrated a LR+ and LR- of 5.48 and
0.08 respectively. The CEB also demonstrated post-test OR+ and OR- of 79.1% and
1.2% respectively. The utility of the CEB test was 90.9% with 9.1% of the CEBs
falling in the indeterminate zone. The mECG versus dECG quantitative correlations
were very high at 0.881 � 0.071 (p <0.05).

Conclusions: The CEB is able to swiftly differentiate ECGs with AMII
morphology from those with non-acute morphology in the appropriate clinical setting
directly from the cardiac monitor. The CEB allows an immediate, continuous, real-
time, cost-effective and efficient means of identifying patients with AMII who are
being monitored in the emergency department and other telemetry acute care settings.
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71 Impact of a Non-invasive CVP Measurement
Device on Emergency Physician Management of
Patients With Acute Heart Failure

Favot M, Ayaz SI, Falcon T, Ottolini J, Sabol J, Reed B, Medado P, Levy PD/Wayne State
University, Detroit, MI

Study Objectives: The purpose of this study was to evaluate the impact of a
continuous, non-invasive central venous pressure (CVP) measurement device (Venus
1000®) on the management of emergency department (ED) patients with acute heart
failure (AHF).

Methods: We conducted an IRB-approved, prospective, observational pilot study
at 2 urban, academic emergency departments in Detroit, MI. The study assessed the
impact of physician awareness of non-invasively obtained CVP data on the care of
ED patients with AHF. Patients with primary ED diagnosis of AHF, and NTpro-
BNP >1000pg/ml and chest radiograph showing pulmonary venous congestion were
randomized into one of two groups: 1) open access to CVP data for treating
clinicians and 2) no access to CVP data for treating clinicians. The device remained
in-place for 4 hours or until the patient was transferred from the ED, whichever
happened first. A paired T-Test was used to compare mean dosage of intravenous
furosemide relative to physician’s knowledge of CVP and Chi-Squared testing was
used to assess the respective proportion of cases with furosemide administration in
the two groups.

Results: A total of 50 subjects were enrolled in this exploratory pilot study. Mean
age was 63.5 years (SD 14.2) with 54% male and 94% African Americans. 23 (46%)
were randomized to the physician-blinded group and 27 (54%) were in the physician-
exposed group. Baseline and follow-up vitals are noted in Table 1. Neither mean
dosage (65mg vs 45.7mg) of intravenous furosemide (p¼0.937) nor the proportion
(82.4% vs 73.4%) of cases in whom furosemide was administered (p¼0.532) differed
between the two groups.

Conclusion: We did not find any significant difference in emergency physicians
management of AHF based on access to CVP data in patients with AHF. The impact
of non-invasive CVP measurement on clinician decisionmaking in this patient
population appears to be limited.

72 Does an Acute Change in Serum Potassium
Cause Electrocardiogram Changes?

Farcas AM, Keene K, Pappal RD, Espina I, Peacock WF, Rafique Z/Baylor College of
Medicine, Houston, TX; Rice University, Houston, TX

Study Objectives: The primary goal is to investigate how acute changes in serum
potassium (K) correlate to changes in ECG parameters of T wave to R wave (T/R) ratio, T

wave amplitude (Tamp), and QRS duration (QRSD). The secondary goal is to identify
electrocardiogram (ECG) parameters that are the best predictors of hyperkalemia.

Methods: Prospective observational study conducted in a large academic county
hospital. Patients >18 years old, presenting to the emergency department (ED) with
end stage renal disease (ESRD), and K �6.0 mEq were eligible. Hyperkalemia was
managed per the treating physician. Serum electrolytes and ECGs were recorded at
enrollment and at 30, 60, 120 and 240 mins thereafter. ECGs were analyzed for the T/
R ratio in leads V2, V3 and V4, and QRS duration. ECGs were excluded for poor
tracings and presence of arrhythmia. Regression analyses were performed for correlation
between percentage change in K and change in T/R ratio, T amplitude (Tamp), and
QRS duration (QRSD). ROC curves were plotted to identify the best ECG parameter
for detecting hyperkalemia.

Results: Of 86 ECGs, the baseline K (sd) was 6.3 (�0.37) mEq/L and decreased to
4.0 (�0.79) mEq/L over 4 hours. Linear regression correlating change in K to change
in Tamp and T/R ratio show R2 of 0.009 (p¼0.453) and 0.240 (p<0.001) in V3 and
0.242 (p<0.001) and 0.348 (p<0.001) in V4 respectively. Similar analysis correlating
change in K to change in QRSD show an R2 of 0.039 (p¼0.106). Receiver operator
characteristic (ROC) analysis, presented as area under the curve (AUC) in Table 1, was
performed to detect K>5.2mEq/L. T/R ratio in V3 performed the best.

Table 1. Receiver operating characteristic (ROC) analysis

AUC P value Threshold Sensitivity (%) Specificity (%)

V2 Tamp 0.712 <0.05 2.8mm 74 63
V2 T/R 0.738 <0.05 1.3 78 67
V3 Tamp 0.677 <0.05 3.9mm 61 67
V3 T/R 0.826 <0.05 0.9 78 76
V4 Tamp 0.600 NS 3.8mm 48 70
V4 T/R 0.765 <0.05 0.4 87 59
QRSD 0.408 NS 84ms 65 28

V3, V3 and V4 are precordial ECG leads; Tamp ¼ T wave amplitude; T/R ¼ T wave to R
wave ratio; QRSD ¼ QRS duration; AUC ¼ Area Under the Curve; threshold refers to
cutoff values for ECG variables; NS ¼ not significant.

Conclusion: T to R wave ratio changes occur in ECG leads V3 and V4 with acute
changes in K, and up to 34% of the changes can be explained by an acute change in K
level. More importantly, a T/R ratio of 0.9 in lead V3 detects hyperkalemia with 78%
sensitivity and 76% specificity in end stage renal disease patients.

73 Early Exclusion of Major Adverse Cardiac Events
in Emergency Department Chest Pain Patients:
Prospective Observational Study

Graham CA, Leung YK, Cheng NM, Chan CPY, Lee A, Wong JKT, Yan BPY, Ahuja AT,
Rainer TH/The Chinese University of Hong Kong, Hong Kong, SAR, Hong Kong

Study Objectives: The current evaluation of chest pain patients presenting to an
emergency department (ED) with suspected acute coronary syndrome (ACS) is a
lengthy process involving serial measurements of troponin. We aimed to validate the
diagnostic accuracy of combinations of the Thrombolysis in Myocardial Infarction
(TIMI) score with a single high-sensitivity cardiac troponin T (hs-cTnT) assay within 2
hours of ED arrival for the early rule-out of 30-day major adverse cardiac events
(MACE), and to compare the TIMI score with combinations of heart-type fatty acid
binding protein (H-FABP) and a modified HEART score.

Methods: 602 consecutive adult patients with chest pain (ST-elevation myocardial
infarction was excluded) and suspected ACS were recruited with TIMI and HEART
scores, and point-of-care H-FABP test performed.

Results: MACE occurred in 42 (7.0%) patients within 30 days. A modified
TIMI score of zero alone identified 65 (11%) patients, and a HEART score �2
identified 96 (16%) patients, as having low risk for 30-day MACE. No MACE
occurred in these groups giving both scores a sensitivity and negative predictive
value of 100% (95% CI 91.6-100%), and respectively a specificity of 11.6% (95%
CI 9.2-14.5%) and 17.1% (95% CI 14.2-20.5%). Use of both TIMI and HEART
scores improved specificity further to 22.0% (95% CI 18.7-25.6%). Early H-FABP
had a sensitivity of 41.5% (95% CI 27.8-56.6%) and a specificity of 91.1%
(95% CI 88.4-93.2%).
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Conclusions: A modified TIMI score of zero or a HEART score of �2,
incorporating a single hs-cTnT level, will identify patients with low risk of 30-day
MACE for early discharge within 2 hours of ED arrival.

74 Mean HEART Scores for Admitted Chest Pain
Patients are Higher in More Experienced
Providers

Dubin J, Kiechle E, Wilson M, Timbol C, Bhat R, Milzman D/WHC, washington, DC

Study Objectives: The History, EKG, Age, Risk factors and Troponin (HEART)
score has been validated as a predictor of acute coronary syndrome (ACS) and major
adverse cardiac event (MACE) in emergency department (ED) patients complaining of
chest pain. Our objective was to determine the extent of physician variation in the
HEART score of admitted patients, and to determine whether duration of practice and
residency training institution affected the HEART score or MACE rate in admitted
patients.

Methods: This was a retrospective chart review at a busy mid-Atlantic ED with a
yearly census of 90,000 patients. Data, including HEART score, outcome of admission
and 30-day MACE, were abstracted by one of four authors, with EKGs being graded
by consensus between three physicians. We used analysis of variance to determine the
difference in mean HEART scores between providers, Fisher’s exact test to determine
difference in MACE by duration of training, and logistic regression to determine
predictors of low risk admission (HEART Score �3).

Results: We reviewed 585 chest pain admissions, including at least 30 admissions
for each of 19 full time board certified/board elligible physicians working backwards
from December 2014. The average mean HEART score was 4.41 (SD 0.43), with a
physician range of 3.66 to 5.10. Taken individually there was no difference in
physician mean scores (p¼0.070), but physicians with 10-15 years of experience had
significantly higher mean scores than those with 0-5 years of experience (mean HEART
Score 4.65 vs 3.93, p¼0.012). Those with 10-15 years of experience also had
significantly higher proportion of MACE (15.3%, p¼0.002). Less than 5 years of post-
residency training was a predictor of low risk admission in logistic regression
(p¼0.028). There was no difference in mean HEART Score between training
institutions represented by at least 2 full time physicans (p¼0.058).

Conclusion: In our analysis, more experienced providers admitted higher risk
patients and were more likely to admit patients who would experience a MACE.
More research is needed to determine whether this decisionmaking can be used to
increase sensitivity for admitting patients at high risk for MACE, and for decreasing
admissions for ACS workup in low risk patients.

75 Withdrawn

76 Effect of a Sickle Cell Vaso-occlusive Crisis
Observation Unit Pathway on the Admission Rate
for Frequent Emergency Department Users

Loeffler P, Sturgis L, Muelller T, Gibson R, Lyon M/Augusta University, Augusta, GA

Study Objectives: Vaso-occlusive events (VOE) is the most common complication
of sickle cell disease (SCD) and the most frequent reason patients seek care in the
emergency department (ED). Individualized protocol-based pathways have been used
in ED observation units (EDOUs) to standardize and improve the quality of care for
patients with uncomplicated VOE due to SCD. Frequency of visits to the ED is often
used as a proxy for disease severity. A previous study of EDOU utilization by patients
with uncomplicated VOE found different admission rates across utilization groups.
The objective of this study was to evaluate the relationship between the number of
EDOU visit and rate of admission.

Methods: This was a retrospective chart review of adult patients with
uncomplicated VOE (no fever, hypoxia, acute chest, or evidence of sepsis) due to SCD
who were treated at an urban tertiary care hospital between 9/2013 and 5/2015. All
patients presenting to the ED with uncomplicated VOE due to SCD are treated in the
EDOU using a standardized VOC pathway that includes an individualized opioid
treatment plan and patient controlled analgesia (PCA) pump. Patients are treated on

this pathway for up to 24 hours. If their pain is not controlled within 24 hours or if a
complication develops they are admitted to the hospital. Patients were classified as high
users (>4 visits/year), moderate users (1-3 visits/year) or low users (<1 visit/year) based
on average annual EDOU utilization during the study period. Rates of admission for
each user group were compared using an unpaired, one-tailed, Student’s t-test.

Results: A total of 727 visits for 154 patients were included in the analysis.
High-users (44) had a total of 539 visits and an average patient admission rate of
22% (n¼118). Moderate-users (49) had a total of 108 visits and an admission
rate of 31% (n¼33). Low-users (61) had a total of 80 visits and an admission rate
of 36% (n¼29). The difference in the admission rate between high-users and
low-users was significant (p<0.01) as was the difference between the average
number of visits of moderate users and high-users (p¼0.04). The difference in
the average admission rate of moderate users and low users was not significant
(p¼0.14).

Conclusion: There are many factors that may influence the rate of ED/EDOU
utilization by patients with SCD for uncomplicated VOE. The results of this study
show a strong negative correlation between EDOU utilization and hospital admission
rates. The results of this study support the hypothesis that an EDOU-based
standardized pathway has a greater effect on reducing admission rates for patients who
use the EDOU frequently (>4 visits/year) than those who use the EDOU less
frequently (<4 visits/year) for pain control. A possible explanation for this is that in
SCD VOE, ED utilization for pain may not be an indicator of disease severity. Future
studies will investigate other factors that influence ED utilization by patients with SCD
for VOC.

77 FastER Care in the Emergency Department Leads
to Improvement in Emergency Department
Throughput Metrics as well as Improved Patient
Experience

Robinson M, Sampson A, Ticgelaor J/University of Missouri-Columbia, Columbia, MO

Study Objective: The Hospital Assessment of Healthcare Providers and Systems
(HCAHPS) public reporting initiative mandated by the Centers for Medicare and
Medicaid Services (CMS) requires reporting of multiple quality measures. These
include emergency department (ED) throughput measures as well as ratings of the
patient experience in the ED. These ratings are shared with the public, and not only
affect the hospital’s reputation, but are also used in calculating value-based purchasing
payments. In an effort to improve throughput metrics, split-flow processes such as a
Fast Tracks are used to rapidly treat lower acuity patients in a more expeditious
manner. Current literature has shown Fast Tracks improve patient flow within the ED.
However, there are few studies examining the effect of a Fast Track on patient
experience alone, or in combination with throughput metrics. We aimed to evaluate
the impact of creating a Fast Track on both patient experience and ED throughput
metrics.

Methods: This was an IRB-approved retrospective review of ED patients
presenting to the University of Missouri-Columbia Health Center from December 1,
2015 through April 1, 2016. Our Fast Track (FastER Care) consisted of a single
treatment room with an internal waiting room. Evaluations occurred in the private
room, and patients waited for test results in the internal waiting room. Patients triaged
as a level 4 or 5 using the Emergency Severity Index (ESI) with focused complaints
were eligible for care in this area. Limited laboratory and plain radiographs were
available. Patients who were initially triaged to FastER Care were immediately moved
to the main ED if they needed a higher level of care. The area was staffed daily for 11
hours by a physician’s assistant and ED nurse. No staffing increases were used to
implement the Fast Track, and no other ED initiatives were started during the study
period. Patient satisfaction was measured using the National Research Corporation
Picker Survey.

Results: During the study period, a total of 16,511 ED patients checked into the
ED. 12,358 patients checked in during the hours of operation of FastER. A total of
2201 patients were seen in the Fast Track, representing 13.3% of the total ED patients,
and 17.8% of patients presenting during hours of operation. A simple linear regression
was created to predict throughput measures based on monthly ED census, and
compared to actual metrics for the four months following implementation as follows:

The average weekly patient satisfaction rate for the 5 months prior to
implementation of FastER care was 32.0%. During the study period, average weekly
satisfaction increased to 61.8%.
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Conclusion: CMS has many quality measures including ED length of stay and patient
satisfaction. The implementation of a Fast Track simultaneously improved both of these
metrics within our emergency department. This study suggests that the use of a Fast Track
effectively improves ED workflow without damaging the patients’ experience. Expanding
the area and improving throughput time may add even greater benefit.

78 What Happens to Emergency Patients Who Leave
Without Being Seen by a Physician?

Vilke GM, Castillo EM, Brennan JJ, Killeen JP/University of California, San Diego, San
Diego, CA

Study Objective: With increasing capacity issues in the emergency department,
patients are experiencing longer wait times and often because of this, many patients
leave without being seen (LWBS) by a physician.

Methods: Retrospective review of an electronic medical record databases to assess
for all patients who checked in to two teaching hospitals (one urban and one
community based) with a combined annual ED census of approximately 75,000
annual visits. The database was searched for all patients who checked into the ED
triage, but then left the ED before being seen by the physician. The study period
included all visits between July 1, 2015 and February 29, 2016. The database was then
queried for whether the patient returned to either of the two emergency departments.
24, 48, 72 and 168-hour return visits were calculated as the number of minutes
between the ED departure time of the index visit and ED arrival time of return visit.
Descriptive statistics were utilized.

Results: During the seven-month study period, there were a total of 50766 ED
visits, of which 1847 (3.6%) patients LWBS. 308 (16.7%) of these patients returned
within 24 hours to one of the EDs for evaluation. This number went up to 374
(20.2%) at 48 hours, 411 (22.3%) at 72 hours and 501 (27.1%) returned within 7
days. There was an increased percentage of patients who LWBS from the urban ED
(4.9%) compared with the community hospital (1.5%). Additionally the percentage of
those who returned in 1 and 7 days was greater at the urban hospital (17.6% and
28.9%) compared with the community hospital (11.5% and 22.0%).

Conclusions: A significant percentage of patients LWBS from the emergency
department, 3.6% in our study. However, more than a quarter of them return to the
ED within a week of leaving. Future research should seek to assess this population
and their outcomes - are they the mild and truly unsick, or are they patients who are so
unwell that they cannot tolerate long waits in a crowded waiting room?

79 Management Group Admittance Rates from an
Emergency Department Observation Unit for
Patients With Sickle Cell Disease

Mueller T, Sturgis L, Loeffler P, Kuchinski AM, Robert G, Lyon M/Augusta University,
Augusta, GA

Study Objectives: Emergency department observation units (EDOUs) and sickle
cell pathways (SCPs) allow for protocol-based rapid initiation of analgesic treatment for
patients with sickle cell disease (SCD) during a vaso-occlusive crisis (VOC). There are
many variations in the staffing and management of EDOUs. Our primary objective in
this study was to compare hospital admission rates of patients treated in an EDOU for
VOC due to SCD when managed by two different groups: Emergency physicians and
hospitalists physician. In addition, we compared the three and 30-day return rates of
patients when managed by these two different groups as a measure of premature
discharge from the SCP.

Methods: This study was a retrospective database review of a database of patients
admitted to the EDOU on a SCP for VOC. Data were analyzed for a 21-month period
(December, 2011 - August, 2013) in which patient care was managed by emergency
physicianss and a 21-month period (September, 2013 -May, 2015) in which patient
care was managed by hospitalists physicians. During these two time periods, there were
no changes in nursing management or staffing and no changes in the SCP. Hospitalists
physician management included Advance Practice Providers (APPs) while the
emergency physician management did not. 773 patient encounters were included from
the emergency physician period and 727 from the hospitalists physican period. Data
extracted included: length of stay (LOS), disposition, three and 30-day return, and
readmission rates. Only uncomplicated VOC visits due to SCD presenting to the
EDOU were included in this study.

Results: The average EDOU length of stay (LOS) for a patient with SCD during
the emergency physician management period was 17 hours and 54 minutes; during the
hospitalists physician management period, the average LOS was 18 hours and 23
minutes. Data were analyzed by patient disposition, and three and 30-day return. The
admission rate during the emergency physician management period was statistically
different than the admission rate during the hospitalists physican management period
(16% versus 24.8% p<0.0001). There was no statistically significant difference in the
three-day return rates and the 30-day return rates. Of the patients initially admitted to
the hospital, the 30-day readmission rate under the emergency physician management
period was 8.9% while it was 15.6% for the hospitalists physician management period
(p<0.001) (not included in the figure). The EDOU LOS was not statistically different
between groups (p¼.1853).

Conclusion: While there are many factors that affect the rate of admission and ED
utilization for uncomplicated VOC by patients with SCD. This research shows that
there were both statistically significant and clinically significant differences in the
hospital admission rates of patients with VOC during two time periods where care was
managed by two different groups (emergency physicians and hospitalists physicians).
Future research will examine the reasons for these differences.

Dec Predicted
Dec

Actual Jan Predicted Jan Actual Feb Predicted Feb Actual Mar Predicted Mar Actual

LWBS 1.22 0.62 1.58 0.99 1.64 1.3 2.16 1.82 F ¼ 0.0001
R2¼ .84
P<0.05

Door To Doc 16 15 17 15 18 17 20 19 F¼0.0005
R2¼.84
P<0.05

LOS Dicharged 160 156 167 159 169 167 178 175 F¼ 0.0005
R2¼.81
P<0.005
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80 The Association Between Triage Acuity Scores,
Resource Utilization, and Mortality: A National
Perspective

Towery H, Thode HC, Jr., Singer AJ/Stony Brook University, Stony Brook, NY

Study Objectives: A variety of triage acuity scales have been developed to help predict
severity and need for resources in the emergency department (ED) as well as outcomes
such as admissions and length of stay.We determined the association between acuity level
and resource utilization and outcomes in a nationally representative ED database.

Methods: Study Design—Secondary analysis. Setting—National Hospital
Ambulatory Medical Care Survey (NHAMCS) for the latest available year (2011).
Patients—All patients visiting an ED. Measures—Demographic and clinical
characteristics including acuity (immediate, emergent, urgent, semi-urgent, non-
urgent). Outcomes—Resource utilization (imaging, lab testing, IV fluid
administration, central line insertion, endotracheal intubation), ED length of stay
(LOS), hospital admission, and ED mortality. Data analysis—Univariate and
multivariate analyses used to determine association between acuity and outcomes.

Results: In 2011 there were an estimated 136.3 million ED visits, of which 3.3
million were excluded due to absence of acuity scores. Mean age (SE) was 37 (0.5),
55% were female. Acuity levels were 1.2% immediate, 11% emergent, 43% urgent.
36% semi-urgent and 8% non-urgent. There was a direct univariate association
between increasing acuity and any lab testing, any imaging, any procedure, admission
rates, ED deaths, and ED LOS. Adjusted odds ratios for acuity levels are in the table.

Potential covariates included sex, age, insurance type, weekday/weekend, injury.
Non-significant factors (p > .05) were excluded from final model.

Conclusion: Triage acuity levels are significantly associated with resource
utilization and outcomes including admissions, ED length of stay and ED mortality
even after adjusting for co-variates.

81 Emergency Physician Evaluation of Physician
Assistant and Nurse Practitioner Scope of
Practice and Quality of Care in United States
Emergency Departments

Phillips AW, Klauer KM, Kessler CS/Stanford University, Palo Alto, CA; Michigan State
University College of Osteopathic Medicine, East Lansing, MI; Durham VA Healthcare
System, Durham, NC

Study Objectives: The unprecedented surge in advanced practice providers (APP)
in the emergency department (ED) has also come with great practice variation. We
sought to determine physician assistant (PA) and nurse practitioner (NP) practice scope
and roles in US emergency departments to inform future ACEP policy statements.

Methods: We created a novel survey tool based on a modified, two-round Delphi
method from interviews with emergency physicians, PAs and NPs and found strong
construct validity and excellent reliability (k¼.873 (95% CI, .843 to .903),
p<.001). The survey was distributed to the ACEP Council members during the
2015 annual meeting. The study received IRB exemption.

Results: 208 Councillors responded (56.1%, AAPOR RR6) without evidence of
nonresponse bias t(577)¼0.2, p¼.842 for age and (c2(1)¼0.786, p¼.375 for sex
demographic comparisons.

Staffing: Most Councillors’ departments currently employ both NPs and PAs
(72.4% of 163 responses). Both PAs and NPs staffed a substantial variety of emergency
severity index (ESI) level of patients, and staffing requirements varied greatly among
respondents for the same ESI level patients (Table 1).

APP Preparation: Although both novice (<5 years) PAs and NPs reportedly used more
resources than their experienced (�5years) counterparts, noviceNPswere reported tousemore
resources than novice PAs (c2(4)¼105.292, p<.001), and experienced NPs reported to use
more resources than experienced PAs (c2(4)¼120.415, p<.001). Councillors also reported
that NPs needed additional clinical training more often than PAs (fellowships or certificate of
additional qualifications (CAQs), respectively), c2(4)¼80.596, p<.001. Hiring practices also
supported these differences. More Councillors reported that their institutions hired novice
ED PAs than novice NPs 63.2% (74/117) vs 58.1% (68/117), c2(1)¼66.564, p<.001.

Credentialing and Scope: Most facilities (59.3% of 152 respondents) represented
credential their APPs through a combination of hospital and ED authorities, while only
35.5% credential only through the ED. There was great variation in procedures that
APPs were allowed to perform without direct supervision, ranging from 96.6% for
laceration repair to 2% for electrical cardioversion.

Conclusion: This broad survey of national emergency medicine leaders revealed an
evaluation of ED NPs and PAs in real-world, practice conditions. Councillors reported
great variation in role and scope of practice for APPs. The results reflected that PAs use
significantly fewer resources and that new graduate PAs are more clinically prepared to
practice in the ED than new graduate NPs.

The findings are limited by their subjective nature and clinical impact without
delineating what practice setting was emphasized in the NP or PA degrees and whether
or not formal advanced training was obtained.

The data call into question the current trend of greater independent practice by
NPs, suggesting the need for more discussion and policy regarding supervision
standards for APPs working clinically in the emergency department.

Table 1.

Staffing Requirement*

Patient
Type

Seen by
APP (%)

Real-time
physician

presentation
for ALL
patients

(%)

Real-time
physician

presentation
at APPs
discretion

(%)

Physician
chart
review
after

patient
leaves the
department

(%)

No
physician
knowledge
of patient
required

(%)

Don’t
know
(%)

ESI 1 49 (36.3) 22 (51.2) 10 (23.3) 7 (16.3) 4 (9.3) 0
ESI 2 83 (60.1) 46 (60.5) 17 (22.4) 8 (10.5) 4 (5.3) 1 (1.3)
ESI 3 132 (93.6) 52 (43.7) 51 (42.9) 6 (5.0) 7 (5.9) 3 (2.5)
ESI 4 135 (95.1) 35 (28.2) 57 (46.0) 14 (11.3) 16 (12.9) 2 (1.6)
ESI 5 124 (91.2) 28 (24.6) 50 (43.9) 16 (14.0) 18 (15.8) 2 (1.8)
Obs 63 (77.8) 22 (40.7) 23 (42.6) 5 (9.3) 3 (5.6) 1 (1.9)
Triage 61 (64.9) 9 (17.3) 25 (48.1) 10 (19.2) 8 (15.4) 0

*<0.05
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82 Measurement of a Novel Biomarker, sPLA2-IIA, as
a Marker of an Inflammatory Response in Patients
Meeting SIRS Criteria: A Pilot Study

Berg E, Paukovitz J, Axelband J, Trager J, Jeanmonod R/St. Luke’s University Hospital,
Bethlehem, PA

Study Objective: Early identification of bacterial infection or sepsis is critical
as early treatment improves outcomes. Unfortunately, there are limited
diagnostic tests available that quickly and reliably identify sepsis or bacterial
infection. sPLA2-IIA levels have been shown to be elevated in animal
models of sepsis as well as several preliminary human studies. We sought to
identify threshold values of sPLA2-IIA that predict sepsis and bacterial
infection as compared to normal controls in an emergency department (ED)
population.

Methods: The study site is a community-based tertiary care facility. Study
subjects were consenting adult patients who met 2 or more systemic
inflammatory response syndrome (SIRS) criteria with clinical diagnosis of
infectious source likely (septic patients). Control subjects were non-septic
consenting adults undergoing blood draw for other ED indications (abdominal
pain, chest pain, neurological complaints, etc). Septic patients were evaluated by
hospital protocol with blood cultures, lactate, and chemistries. During the course
of other laboratory evaluation both groups of patients had an extra aliquot of
blood drawn, blind-coded, and sent to an outside laboratory for quantitative
analysis of sPLA2-IIA levels using an enzyme linked immunoassay (EIA). The
laboratory personnel did not have access to patient clinical data. sPLA2-IIA levels
were reported by patient study number to the clinical investigators. Study
investigators reviewed patients inpatient medical record for laboratory, imaging,
and microbiology results, as well as clinical course. All data were entered into a
standardized spreadsheet by a trained data abstractor. Data was non-parametric in
distribution and was analyzed with descriptive statistics, Chi Square, and Mann-
Whitney test. The study was IRB approved.

Results: Compared to the controls, sepsis/severe sepsis patients were significantly
older (64.1 versus 48.4, p¼0.003). We have enrolled 10 patients with severe sepsis, 15
with sepsis, and 18 controls. Patients with sepsis/severe sepsis had a median sPLA2-IIA
level of 115 ng/ml (IQR 61.9-261) as compared to controls (median 16ng/ml, IQR 9-
23.8, p <0.0001). sPLA2-IIA levels were not helpful in distinguishing sepsis from
severe sepsis (p¼0.60). Using a cut-off value of 50ng/ml as a threshold value for sepsis/
severe sepsis, sPLA2-IIA EIA had a sensitivity of 0.76 (CI 54.5-89.8) and a specificity
of 94.4 (CI 70.6-99.7). sPLA2-IIA displayed a weak correlation with lactate, with an r
of 0.22.

Conclusions: sPLA2-IIA measurement shows potential as a specific marker for
sepsis/severe sepsis and may be clinically useful to identify a high-risk subset of patients
with infectious processes. Further study is warranted to identify predictive value of
trends in sPLA2-IIA during disease course in septic patients and to clarify the impact of
age on sPLA2-IIA, if any.

83 B-Mode Ultrasound Signs in Ovarian Torsion and
Normal Doppler Blood Flow: Masses, Cysts, and
Follicular Ring Sign: A Potential Diagnostic
Algorithm

Singh H, Chiricolo G, Lin M, Mendoza C, Melniker L, Balk A/NY Methodist Hospital,
Brooklyn, NY

Study Objective: Ovarian torsion is a surgical emergency for which
ultrasonography is the gold standard imaging modality. Absence of blood flow is
diagnostic, but blood flow may be visualized in the setting of torsion. B-Mode signs
may be sufficient to establish torsion in the presence of blood flow. Ultrasound
finding of masses or cysts, as well as, “follicular ring sign” (FRS), a prominent
hyperechoic ring around the antral follicles of the affected ovary, have been identified
in patients with ovarian torsion.

We determine if the presence of ovarian mass, cyst, or FRS can predict the
diagnosis of ovarian torsion, when Doppler blood flow analysis is nondiagnostic.

Methods: A retrospective chart review was done for patients diagnosed
operatively with ovarian torsion at a large community, teaching hospital from January
1, 2011 to January 1, 2015. Pre-operative pelvic ultrasounds from these cases were
examined for the presence or absence of Doppler flow, ovarian mass or cysts, and
FRS.

Results: 63 patient charts were reviewed. 43 patients were found to have
preoperative ultrasounds and surgically confirmed ovarian torsion. In total 46 scans
were reviewed. 34 were radiology scans (RAD), and 12 were point-of-care scans
(POCUS) performed in the ED.

Doppler flow was done in 44 of 46 scans. 19/44 (43%) had normal arterial and
venous Doppler flow. 25/44 (57%) had abnormal or absent arterial flow. 15/44 (34%)
had abnormal or absent ve-nous flow and 15/44 scans (34%) had abnormal or absent
arterial and venous flows.

The presence of ovarian mass alone had sensitivity of 28%, specificity of 100%,
PPV of 100% and NPV of 77%. Ovarian mass or cyst had sensitivity of 84%,
specificity of 79%, PPV of 80% and NPV of 83%.

Of the 46 ultrasounds reviewed, ovarian follicles were seen in 30 scans. The
presence of FRS was assessed in these 30 scans (22 RAD and 8 POCUS). Overall FRS
had a sensitivity of 60%, specificity of 83%, PPV of 78% and NPV of 68%. For RAD
only, FRS had a sensitivity of 50%, specificity of 82%, PPV of 73% and NPV of 62%.
For POCUS only, FRS had a sensitivity of 88%, specificity of 88%, PPV of 88% and
NPV of 88%.

Conclusion: 43% of the patients with ovarian torsion had normal arterial and
venous blood flow. The presence of ovarian mass was found to be 100% specific for the
diagnosis of ovarian torsion. FRS alone does not appear to be highly sensitive or specific
for the diagnosis of ovarian torsion. The sensitivity and specificity of the ED POCUS
scan is higher compared to the radiology department scans.

An algorithm starting with Doppler flow and, when present, progressing to ovarian
assessment for mass, cysts, and FRS may have high predictive value.

84 Retrospective Case-control Study of 6-Month
Clinical Outcomes Following Magnetic
Resonance Angiography Versus Computed
Tomography Angiography for the Diagnosis of
Pulmonary Embolism

Repplinger MD, Schiebler ML, Harringa JB, Reeder SB, Nagle SK/University of
Wisconsin - Madison, Madison, WI

Study Objectives: To compare the clinical effectiveness of contrast-enhanced
magnetic resonance angiography (MRA) with computed tomographic angiography
(CTA) for the primary diagnosis of pulmonary embolism (PE), using 6-month major
adverse event rate as the primary outcome.

Methods: Retrospective case-control study conducted at an academic, tertiary care
hospital with an annual emergency department census of 56,000 patients. Cases were
comprised of all patients �16 years old who underwent contrast-enhanced MRA as
the primary imaging test to diagnose PE from 4/2008 to 3/2013. The MRA protocol
utilized heavily T1-weighted 3D spoiled gradient echo and had a 10-minute table
time.

Age- and sex-matched patients who underwent CTA for the same indication
during the same timeframe served as controls. The matching algorithm was blinded to
imaging results or patient outcomes and minimized the time between the paired MRA
and CTA scans.

We excluded patients with preexisting anticoagulation, IVC filter, atrial
fibrillation, or pregnancy at the time of imaging. The final radiology report was used to
determine the exam result. Scans were considered technically limited if the report
contained the word “limited” or recommended additional imaging to rule out PE. The
primary outcome was major adverse event, defined as venous thromboembolism
(VTE), major bleeding (derived from previous CTA literature), or all-cause mortality
within 6 months following the imaging exam. Data were abstracted from the electronic
medical record by trained abstractors who were masked to the study hypothesis.
Statistical significance was assessed using the chi-square test. Data are reported as
estimates with 95% confidence intervals.

Results: We identified 673 MRA cases and included an equal number of CTA
controls, of which 611/673 (90.8%) MRAs and 592/673 (88.0%) CTAs were
included in the analysis (Table). The only demographic that differed between the
groups was the referral source (p<0.001), with a higher proportion of the MRA cases
being referred from the emergency department (75.8% vs 55.4%). MRA and CTA
groups did not significantly differ in the primary interpretation results (p¼0.054) or
whether the exam was technically limited (p¼0.293). The 6-month rate of adverse
outcome did not differ significantly: 5.9�1.9% for MRA and 8.8�2.3% for CTA.
The 6-month rate of thromboembolic or bleeding events was 3.0�1.3% for MRA and
3.4�1.5% for CTA (p¼0.668).
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Conclusion: In this large case-control study of patients undergoing cross-sectional
imaging for PE, the 6-month major adverse event rate following MRA was similar to
that found for CTA. These data suggest that pulmonary MRA is a safe alternative to
CTA for the primary diagnosis of pulmonary embolism.

85 Implementation of a MRI Program for the
Evaluation of Pediatric Right Lower Quadrant
Abdominal Pain: Effect on Emergency Department
Length of Stay in Adolescent Females

Olympia RP, Hariharan N, Chen BY/Penn State Hershey Medical Center, Hershey, PA;
Penn State College of Medicine, Hershey, PA

Study Objectives: Our institution’s emergency department (ED) implemented a
policy in March 2010, wherein an emergent MRI (performed within one hour of
order) may be utilized in the evaluation of pediatric patients, aged 7 to 18 years, with
acute abdominal pain. The objective of this study was to determine whether
implementation of this policy would affect the ED length of stay (EDLOS) in
adolescent females presenting with right lower quadrant abdominal pain.

Methods: We conducted a retrospective chart review of female patients, aged 9-18
years, presenting to our ED between 3/2006 and 3/2014 with right lower quadrant
pain and received a MRI, CT, and/or ultrasound (US) as part of the initial ED
evaluation. EDLOS (time from ED arrival to discharge order, admission order, or, for
patients requiring surgical intervention, surgical consultation order) was determined for
each included patient, and then stratified based on date of ED presentation (before or
after 3/2010) and type of radiologic evaluation.

Results: A total of 600 patients were included in the analysis (195 before 3/2010, 495
after 3/2010). Before 3/2010, 128 (65.6%) patients were evaluated by CT, 38 (19.5%) by
CT/US, 29 (14.9%) by US, and none by MRI. After 3/2010, 203 (50.1%) patients were
evaluated byMRI, 91 (22.5%) byUS, 56 (13.8%)byMRI/US, 28 (7%) byCT/US, and 27
(6.7%) by CT. For patients presenting before 3/2010, 156 (80%) were discharged, 17
(8.7%) admitted for observation, and 22 (11.3%) required immediate surgical intervention.
For patients presenting after 3/2010, 327 (80.7%)were discharged, 24 (5.9%) admitted for
observation, and 54 (13.3%) required immediate surgical intervention.

Overall EDLOS was shorter in patients presenting after 3/2010 (5.25 versus 6.37
hours, p<0.001), and EDLOS was shorter in patients presenting after 3/2010 who
were discharged from the ED (4.98 versus 6.02 hours, p<0.001). No significant
difference was found in EDLOS when stratified by date of ED presentation in patients
who were admitted for observation or required surgical intervention.

When stratified by type of radiologic evaluation, patients receiving a MRI had a
shorter EDLOS compared to patients receiving a CT alone (4.92 versus 6.03 hours,
p<.001) and CT/US combination (4.92 versus 7.81 hours, p<0.001). No significant
difference was found in EDLOS when comparing MRI to US alone.

Conclusions: Based on our sample, the implementation of a MRI program for the
evaluation of pediatric right lower quadrant abdominal paindecreasedEDLOS in adolescent
females, especially in patients who were discharged. EDs should consider implementing a
similar policy to potentially decrease crowding by discharging adolescent females who have
conditions that do not require admission for observation or surgical intervention.

86 Accuracy of Three Pre-endoscopic Risk Scores in
Patients With Upper Gastrointestinal Bleeding at a
University Hospital in Chile: A Retrospective Study

Mena N, Ayala F, Elicer B, Donoso F, Diaz R, Kripper C, Lara B/Pontificia Universidad
Católica de Chile, Santiago, Chile; Pontificia Universidad Catolica de Chile, Santiago, Chile

Study Objectives: Upper gastrointestinal bleeding (UGB) is a frequently encountered
life-threatening condition presenting to the emergency department (ED) that emergency
medical clinicians must know how to adequately evaluate. To properly risk stratify these
patients, the use of risk scores has been widely recommended in international guidelines as
a way to predict mortality, risk of re-bleeding and need for intervention. The Glasgow-
Blatchford Score (GBS), pre-endoscopic Rockall (pre-RS) and AIMS65 are 3 of the most
used rules that have been externally validated in a variety of European, Australasian and
Northamerican populations. However, no studies have validated their accuracy in our
country. The aim of our study was to measure mortality in patients with UGB and explore
the performance of these three pre-endoscopic risk scores in predicting need for
intervention (Accuracy of risk scores to predict in-hospital mortality).

Method: We conducted a retrospective, observational study in patients aged 15 years
and older that consulted to the emergency department of a university hospital in Santiago,
Chile. Based on our electronic health record (EHR)we selected patientswhowere diagnosed
in the ED with Hematemesis (K92.0), Melena (K92.1) or Unspecified Gastrointestinal
Hemorrhage (K92.2) according to ICD-10betweenApril 2013and July2015.Weexcluded
all patients with do not resuscitate order, those with incomplete laboratory or endoscopic
studies and those in whom UGB was ruled out during in-hospital evaluation. All
independent variables required forGBS, AIMS65 andpre-RSwere collected from the EHR.
In-hospital mortality, need for intervention (endoscopic, surgical or radiological) and blood
transfusion were collected from EHR. Death at 30 days for those that were alive at hospital
discharge was determined based on the national registry database. The epidemiological
profile of included patients was reported as descriptive statistics. We assessed the accuracy of
these scales using area under the receiver operating characteristic curve (AUROC).

Results: Five hundred forty-nine patients fulfilled inclusion criteria. After excluding
those whomet exclusion criteria, 290 patients were reviewed. Themedian age was 63 years
[range, 17-97] and 52.7%weremale. In-hospital mortality occurred in 15 patients (5.1%),
122 (42.0%) required intervention and 139 (47.9%) received blood transfusion. Accuracy
of risk scores to predict in-hospital mortality was: AIMS65 (AUROC ¼ 0.82, 95% CI,
0.70-0.93) and pre-RS (AUROC¼ 0.81, 95%CI, 0.72-0.89). Those two scores tended to
bemore accurate thanGBS (AUROC¼ 0.68, 95%CI, 0.55-0.82) in predictingmortality
(P¼0.08). GBS predicted any adverse outcome (mortality, intervention or transfusion)
(AUROC¼ 0.82, 95%CI, 0.77-0.87) significantly better than pre-RS (AUROC¼ 0.74,
95% CI, 0.68-0.8) and AIMS65 (AUROC¼ 0.68, 95% CI, 0.62-0.74) (P<0.0001).

Conclusion: All three risk scores adequately predicted outcomes. AIMS65 and pre-
RS showed a particularly good accuracy for inpatient mortality and GBS was
significantly better in predicting any outcome. These findings support the role of pre-
endoscopic scales in the emergency department in our setting.

87 Reducing Computed Tomography Utilization in the
Evaluation of Renal Colic in the Emergency
Department

Hertner G/University of Colorado Health Memorial Hospital, Colorado Springs, CO

Study Objective: Evaluation of suspected kidney stones make up more than 1 million
visits to emergency departments (ED) annually. Renal colic is frequently evaluated with the
use of computed tomography (CT), the use of which has greatly increased in recent years. CT
for suspected kidney stone has not been shown to improve patient outcomes but is associated
with increased exposure to radiation, increased cost and increased ED length of stay.

Methods: In this project, a two-hospital community-based emergency medicine group
and the local Regional Collaborative Care Organization (RCCO) began a joint project with
the intent to improve the delivery of care to all patients. The goal of our project was to reduce
CT imaging in the evaluation of renal colic in the ED to reduce costs, reduce exposure to
radiation, and make CT imaging more available for emergent conditions. An educational
program was used to support providers in the ED in reduction of total use of CT in the
evaluation of patients. This included ultrasound education along with understanding of the
cost, radiation exposure and use model for evaluation of suspected renal colic. A monitoring
and feedback system was implemented. A care pathway was developed to help with the
decisionmaking process and to facilitate a more standardized approach to care.

Results: All patients seen and evaluated at the two sites were included in the data set. A
baseline in utilization was established for all patients from 7/1/14 to 12/31/14. Education and
pathways were introduced in the first half of 2015. Data was collected in the same manner for
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7/1/15 to 12/31/15. The data was reviewed for individual providers as well as a department as a
whole. Data is reported as a number of studies performed per 1000 patients seen for all
complaints.Thebaselinedatademonstratedutilization at site #1 at 21.60 and site #2 at 16.45per
1000 patients. The post implementation data for site #1 is 13.01 and site #2 is 10.40 per 1000
patients.This represents a reductionof40%at site #1 and37%at site #2.The combined result of
the two sites was a reduction from17.17 to 10.94 per 1000 patients seen or a reduction of 38%.
The overall reduction in the six months of data collection was from 1208 total scans to 753 or a
change of 455 scans for essentially the same volume of total patients seen in the ED (68,196 base
versus 68,804 after). Therewas a 32%decrease in variability in practice looking at the individuals
from baseline to post intervention. RCCO noted a decrease in their financial burden of their
patients. In review of the RCCO supported patients comparing the full 2014 year to 2015 there
was a reduction in exams for their patient population from3493 to 2111 or a difference of 1382
(40% decrease). The cost savings to RCCO was $978,602 for that same period.

Conclusion: The patients receivedmore consistent goal-directed evaluation and care.
Patients had a decrease in radiation. The financial burden was decreased. The facility was
able to utilize the CT equipment for more timely care of critical patients. The physicians
received education and support that will continue to assist in their delivery of care.

88 Implementation of a Nurse Practitioner Response
Unit in an Urban EMS System

Kashani S, Ito T, Guggenheim A, Sanko S, Sidhu S, Balagna J, Green JL, Wong C,
Eckstein M/University of Southern California, Los Angeles, CA; Los Angeles Fire
Department, Los Angeles, CA

Study Objective: The Los Angeles Fire Department (LAFD) is the sole provider of 911-
EMSresponse for theCityofLosAngeles, and in recent yearshas experiencedadisproportionate
increase in 911 use by patients with low acuity medical complaints and 911 frequent users. In
January 2016, LAFD launched a Nurse Practitioner Response Unit (NPRU) - a specialized
ambulance run by a licensed nurse practitioner (NP) and a firefighter/paramedic with the
mission of treating and releasing patients on scene, and providing linkage to further care. This
study describes the first threemonths experience of this newmodel of prehospital care delivery.

Methods: This was a retrospective review of LAFD electronic health records and
prospectively collected patient survey results fromNPRU incidents occurring from January -
March 2016. The NPRU serves a single 28 square mile battalion in the South Los Angeles
area. Low-acuity 911 callers were selected by the NPRU bymonitoring dispatch radio traffic
during the hours of 8am - 6pm, Monday - Thursday. Also, housed (ie, non-homeless) 911
frequent users living in South Los Angeles were identified from LAFD health records, and
consented for scheduled visits, NP assessment and referral to resources. Summary descriptive
statistics were collected regarding patient volume, time in service, provider impressions and
treatments provided. Patient satisfaction and linkage to primary care was assessed through
standardized telephone survey instruments at 24hours, 7 days and30days after each incident.

Results: TheNPRUunit was linked to 256 unique patient incidents over 46operational
days (mean 5.6 incidents per day,median 5, IQR4-7,Range 1-12). Of the 256 incidents, 41
cases were cancellations; in 26 cases no patient was found; in 4 cases the patient refused EMS
care outright; and in 3 cases the patient was otherwise ineligible for NPRU care, leaving 182
incidents for evaluation (71.1%). Of these 182 incidents, 172 (94.5%) were low-acuity 911
callers (Mobile Urgent Care), and 10 (5.5%) were scheduled visits with LAFD 911-frequent
users. A total of 89 (51.7%) low-acuity patients were treated and released on scene, of which
none reported having used a 911 ambulance in the follow-up period to date. Two individuals
reported visiting an emergency departmentwithin aweek of theirNPRUcare for refill of pain
medications, and no low-acuity patients reported requiring hospitalization. In the 32 patients
surveyed, 100% agreed that NPRU personnel treated them with courtesy and respect, and
rated their overall quality of care as very good or excellent. Ten 911-frequent users were seen
by the NRPU and they received a comprehensive assessment and were referred for further
resources, of which 50% showed decreased EMS utilization over the next 30 days.

Conclusion: The LAFD Nurse Practitioner Response Unit offers low-acuity 911-
callers an alternative to costly EMS transport and ED care, and preliminary results
support its feasibility, efficacy and patient satisfaction. Further studies are needed to
confirm these findings and assess cost effectiveness of this new model of care delivery.

89 Withdrawn

90 Defining and Measuring Reduced Radiation Dose
CT Scan Utilization for Renal Colic CT

Moore C, Shaw M, Karthik P, Burleson J, Sengupta D, Chatfield M/Yale University, New
Haven, CT; Amercian College of Radiology, Reston, VA

Study Objectives: There are approximately 2 million ED visits for flank pain
concerning for renal colic in the US annually, and more than 70% of patients

diagnosed with urolithiasis receive a CT scan. Both ACEP and the American College of
Radiology (ACR) recommend reduced radiation dose CT (RRDCT) for the evaluation
of renal colic. Optimizing use of RRDCT requires appropriate identification of patients
and ordering of studies by the clinician. We sought to investigate the nomenclature
used for RRDCT, quantify the prevalence of RRDCT, and identify typical radiation
doses for renal colic CT using a national dose registry.

Methods: Data were queried from the ACR Dose Index Registry (DIR) for
calendar year 2015. A list of relevant descriptors and RadLex Playbook IDs (RPIDs)
were compiled that included terms related to kidney stone evaluation; with and
without reduced radiation dose indication. Multiphase and contrast-enhanced
studies were excluded as were descriptors with less than 6 exams. For dose reporting,
descriptors used by 6 or more facilities were used. Summary statistics and
proportions of examinations using dose-length product (DLP in mGy-cm) are
reported. DLP of 200mGy-cm or less (approximately 3mSv effective dose) were
considered RRDCT.

Results: A total of 377,634 renal colic CTs were identified from 340 different
study descriptors, mapping to 37 RPIDs. Within these, 2158 (<1.0%) exams
contained study descriptors specifically indicating RRDCT. There were 250,166 CTs
from 328 institutions using 49 descriptors matching to 13 RPIDs used by 6 facilities or
more. Mean DLP for these was 648 +/- 243.7 mGy-cm (range 181-1856). DLPs less
than 200, 300, 400, and 500 mGy-cm were performed in 7.5%, 15.1%, 23.5%, and
35.5% of examinations, with 64.5% of examinations exceeding 500 mGy-cm.

Conclusion: This data demonstrates the potential for a national registry database to
help understand the appropriate utilization of a commonly performed diagnostic test in
the ED. The terminology for utilization is very heterogenous, and RRDCT is used in less
than 8% of studies. Increased collaboration between radiology and emergency medicine
in understanding, using, and measuring the appropriate use of RRDCT is needed.

91 An Analysis of Four Years of Experience at the
Electric Daisy Carnival in Las Vegas

Tran A, Zitek T, Reyes R, Forred W, Carlo P, Carrison D/University Medical Center, Las
Vegas, NV; University of Nevada School of Medicine, Las Vegas, NV

Study Objectives: The Electric Daisy Carnival (EDC) is an electronic music festival
that takes place in several cities. The location with the largest number of attendees is
Las Vegas, where EDC is a three-day event. The objective of this study was to present
guidelines for medical care for similar large music festivals based upon data from four
years of experience at EDC in Las Vegas.

Methods: This was a retrospective chart review of patients who presented to the
medical area at EDC in Las Vegas. Chart review was performed by trained research
assistants using standard data abstraction forms. Abstracted data included patient age,
vital signs, Glasgow Coma Scale, chief complaint, medications administered, and
disposition. Data regarding preparation and staffing for the event was provided by the
medical leadership for the event. This information was used to develop comprehensive
guidelines for medical care at large music festivals.

Results: Over the four years of study period, EDC was attended by an average of
approximately 104,000 people per night. There were a total of 2673 patient visits to the
medical area during this period. The median age of the patients was 22 years (maximum
72 years). The most common reasons for presentation to the medical area were alcohol or
drug intoxication (42% of visits), dehydration/dizziness (19%) or trauma (17% of
visits). Only 103 of the 2673 patient visits (3.9%) resulted in patient transport to a
hospital. The most commonly administered medication was normal saline. In total,1318
patients (49%) received at least one liter of normal saline, and in sum, 2108 liters were
administered. The medical area consists of three zones, and resembles an emergency
department. In 2015, there were four beds and 20 chairs in a “fast track” area. The
primary treatment area contained 56 beds. The “infield care center,” which is reserved
for sicker patients, had an additional four beds. Over the three-day event, the medical
tent is open for 48 hours, and is always covered by an attending emergency physician. In
2015, 17 nurses were utilized per day, and a total of a total of 324 hours were worked by
physicians and physician assistants familiar with acute care. To manage the most
common presenting issues, benzodiazepines, large quantities of IV start kits, large
volumes of normal saline, and laceration trays are available to medical staff. To stabilize
critically ill patients, rapid sequence intubation drugs and advanced airway equipment
are available. No imaging studies are available.

Conclusion: The EDC medical area in Las Vegas receives a high volume of patients
who primarily present for intoxication, dehydration, or trauma. Through meticulous
planning and staffing, the EDC medical team has been able to safely treat more than
96% of the patients presenting to their medical area without need for transfer. This
study may help others who are planning the medical care for a large music festivals.
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92 Predictors of Response Times for Collegiate
Emergency Medical Services

Wolbrom DH, Rahman AM, Hilton MT/St. George’s University School of Medicine, St.
George, Grenada; St. George’s University School of Medicine & Mt. Sinai Elmhurst
Hospital Center, Queens, NY; Icahn School of Medicine at Mount Sinai & National
Collegiate Emergency Medical Services Foundation, New York, NY

Study Objectives: One measure of the quality of emergency medical services
(EMS) is response time to the patient’s location. Collegiate-based emergency medical
services (CBEMS) are unique EMS services that are dedicated to providing out-of-
hospital care on specific college or university campus. It is unknown what factors affect
response time for CBEMS organizations. Our objective is to determine which
organizational characteristics are associated with response times, and thus the quality of
out-of-hospital care provided on university campuses.

Methods: We performed a retrospective study of 200 CBEMS organizations in the
United States and Canada. Survey data was collected between 1993 and 2015 by the
National Collegiate Emergency Medical Services Foundation (NCEMSF). Regression
modeling was utilized to predict mean response times from covariates. Log
transformations of variables were taken where appropriate. Covariates that had an P> 0.1
were dropped from the stepwisemultiple regressionmodel. Analyses were conducted with
Stata v. 13 software (Austin, Texas) with a 2-sided significance threshold of P < .05.

Results: Annual call volume, population increases, annual budget, and student
enrollment are associated with response time. When there is a 10% increase in their
annual call volume, the data predicts that a CBEMS organization will experience a 5%
increase in their mean response time. An annual budget increase of 10% will lead to a
1.3% decrease in response time. A population increase of 10% will increase the average
response time by 9.5%, while an increase in student enrollment at the institution of
10% will lead to a decrease the response time by 12.3% (see Table 1). There was a
statistically significant correlation with a one-unit increase in automated external
defibrillators (AEDs) and a 10.8% decrease in average response times. The remaining
characteristics of the CBEMS organizations, like number of ambulances and number of
members, have no statistically significant predictive value on the average response time.

Conclusion: There are multiple factors that affect response times for CBEMS
organizations. Both population increases and annual call volume increases lead to longer
response times, and are likely directly related to one another. CBEMS organizations may
be able to mitigate this effect by increasing their annual budget. Student enrollment was
also associated with decreasing response times, likely because of an increase in the number
of responders geographically distributed throughout campuses. This study provides insight
into factors affecting the quality of out-of-hospital care provided byCBEMS organizations.

93
EMF

Out-of-hospital Assessment of Head
Injury in Older Adults: Influence on
Destination Decisions and Agreement
With Emergency Physician
Assessment

Jones CM, Li T, Cushman J, Anto-Ocrah M, Dozier A, Gillespie S, Cheng J, Bazarian J,
Shah MN/Univesity of Rochester School of Medicine and Dentistry, Rochester, NY;
University of Rochester School of Medicine and Dentistry, Rochester, NY; Univsersity of
Wisconsin Madison, Madison, WI

Study Objectives: To determine whether signs of head injury influence emergency
medical services (EMS) providers’ decision to transport patients to a trauma center and the
agreement of head injury identification between EMS providers and emergency physicians.

Methods: We conducted a prospective multi-center study of injured adults age 55
or older who were transported by EMS to one of four hospitals in a community, one of

which is a designated trauma center. Interviews were conducted with each patient’s
EMS provider using a standardized survey to assess clinical presentation and injury
characteristics including head injury symptoms. We performed a detailed medical
record abstraction of patients from each recruitment site. Influence of head injury signs
on destination decisions was assessed using chi-square tests and concordance of EMS
and identification of head injury was assessed using percentages and kappa statistics.

Results: Data from 4,295 subjects were analyzed; median age was 75 years and
59.1% were female. Nearly one-third (30%) of patients had at least one sign of a head
injury. Patients with skull fractures, deep lacerations, and behavioral changes were
more frequently transported to a trauma center compared to patients without these
injuries (p<0.05). More subtle injuries such as minor abrasions did not influence
selection of a destination hospital. Agreement between EMS provider and emergency
physician identification of head injury was moderate (Kappa¼0.63, p<0.0001). EMS
providers and emergency physician suspicion of head injury was concordant in 83.0%
of all cases. However, 30% of physician identified head injuries were missed by EMS.

Conclusion: A largeproportionof injuredolder adults had evidence ofhead injuryupon
presentation to EMS. Out-of-hospital identification of head injury significantly influenced
destination decisions; however, EMS frequently failed to recognize evidence of head injury.
These findings suggest that additional training of EMS providers may be warranted.

94 A Model to Describe Monthly Progression of
Emergency Medicine Resident Productivity

Turner-Lawrence DE, Todd BR/Beaumont Health, Royal Oak, MI

Study Objectives: The ability to care for patients in an efficient manner is an
essential skill for the practicing emergency physician and is therefore a critical
component of emergency medicine (EM) residency training. Prior studies have used
yearly data to evaluate resident productivity by either patients per hour (pts/hr) or
relative value units per hour. We aimed to assess the progression of EM resident
productivity on a monthly basis, and to develop a model that describes EM resident
productivity defined as pts/hr weighted by month of training.

Methods: We performed a retrospective review of EM resident productivity as
determined by pts/hr. EM resident monthly patient logs from October 2011 through
December 2015 were utilized from an allopathic post-graduate year (PGY) 1-3, suburban
EM training program that sees more than 120,000 patients/year. Residents, regardless of
level of training, are exposed to all areas of the emergency department (ED).Meannumber of
pts/hr and standard deviation (SD) were calculated based on month of training. Additional
calculations using a one-way ANOVA compared year-to-year training.We then formulated
a model by linear regression describing change in efficiency over the course of EM training.

Results: Over a 4.25-year period, monthly patient logs from 110 residents were
analyzed. Mean pts/hr for PGY1 (n¼85) was 1.20 (SD 0.24), PGY2 (n¼82) was 1.50
(SD 0.22), and PGY3 (n¼80) was 1.68 (SD 0.22). PGY2 versus PGY1 residents see an
additional 0.30 pts/hr (SD 0.02), while PGY3 versus PGY1 residents see an additional
0.47 pts/hr (SD 0.01). See figure 1 for mean pts/hr by training month. A simple linear
regression was calculated to predict pts/hr based on month of training. A significant
regression was found (F (1,1606) ¼ 1245.90, p<0.00) with an R2 of 0.44. Resident
predicted pts/hr is equal to 1.11 + (0.018 x training month).

Conclusions: Resident productivity, as characterized by pts/hr, increased on a
monthly basis and can be described by a linear regression model. This type of model
may aid in optimizing physician staffing coverage in academic EDs.
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95 Integrating Observation Unit Shifts in the
Emergency Medicine Medical Student Clerkship

Kim E, Papanagnou D, Forstater A/Thomas Jefferson University Hospital,
Philadelphia, PA

Study Objective: Medical school class sizes are growing, with projected growth by
approximately 30% by 2019. Emergency medicine (EM) clerkship directors are challenged
with student scheduling; scheduling multiple students during a given shift in the emergency
department (ED) detracts from the effectiveness of the clinical learning environment, and
overwhelms supervising staff. To avoid impediments to students’ pedagogy during their EM
rotation, and tomaximize their exposure to patient volume/pathology, the authors attempted
to integrate observation unit (OU) shifts into the EM clerkship. There is no literature to date
examining the effect OU shifts may have on students’ overall learning experience. Feedback
from students and OU staff (ie, faculty physicians and mid-level providers) was collected to
determine if OU shifts are an appropriate use of students’ clinical time.

The objective of this study was to collect 360-degree feedback (ie, from students,
faculty physicians, and mid-level providers) on an educational intervention that placed
4th-year medical students in 1-2 OU shifts during their 1-month EM rotation; and to
determine if OU shifts are an appropriate use of medical students’ clinical time.

Method: This was an anonymous survey study built on Google Forms. During the
months of September, October, and November (2015), medical students rotating in the
ED during the 4-week EM clerkship were assigned 1-2 eight-hour OU shifts, during
which the student worked closely with a faculty physician and coveringmid-level provider.
The OU, located in an urban, level-1, tertiary care hospital in Philadelphia, PA, is operated
by ED staff and personnel, At the end of each month, a weblink was sent to the medical
students who completed OU shifts, prompting them to complete a 10-item student
survey. A separate weblink was also sent to faculty andmid-level providers who supervised/
precepted students in the OU, prompting them to complete a 10-item preceptor survey.
Questions were peer-reviewed. Quantitative and qualitative data was gathered and
analyzed. No incentives were offered for survey completion. The study was IRB exempt.

Results: 20 medical students and 10 OU staff completed the survey. 30% of students
did not knowobservationmedicinewas part of EM. 55%of students stated thatworking in
theOU improved theEMclerkship. 60%of students recommend their counterparts to also
rotate in the OU. Student responsibilities included rounding; assisting with new
admissions; discharging patients; calling consults; andperforming or assisting in procedures
(eg, inserting peripheral IVs, and interpreting EKGand chest radiograph). 33%ofOUstaff
felt medical students helped reduce their workload; 77% felt they had time to teach
students; and 88% agreed that working in OU was a valuable experience for students. All
faculty and mid-level providers recommend continuing OU shifts for students.

Conclusion: While the authors’ educational intervention is in its nascent stages, data
suggests that integrating OU shifts in the EM clerkship may have the potential to decrease
the demands of scheduling students in the ED, while still enhancing educational experiences
for students and providing more teaching time and reducing workload for OU staff.

96 Novel Use of Ultrasound to Teach Reproductive
Physical Examination Skills and Pelvic Anatomy

Parikh T, Czuzak M, Koch B, Gura M, Leko E, Gordon P, Wildner C, Ellis S, Rappaport W,
Adhikari S/University of Arizona, Tucson, AZ

Study Objectives: Medical students have limited opportunities prior to their core
clerkship experiences to practice a reproductive system examination. Medical school
educators need to create novel teaching modalities for students to acquire the anatomical
knowledge necessary for competence and confidence in these physical examination skills.
Ultrasound has the advantage of showing medical students a dynamic three-dimensional
view of living anatomypreviously seen in study of anatomical prosections.Use of ultrasound
should help medical students enhance their understanding of reproductive anatomy and
ultimately improve their reproductive physical examination skills. The objectives of this
study were to determine if integration of ultrasound into reproductive system examination
clinical skills lab 1) can increase confidence in palpating key reproductive structures during
testicular and bimanual pelvic examination; 2) reduce anxiety about conducting a testicular
and bimanual pelvic examination; 3) improve performance on the practical exam and on
multiple choice question based structure identification.

Methods: TheLifeCycle block in the secondyear of the preclinical phase offers an ideal
opportunity to teach students the male and female reproductive system examination and
integrate instruction on the use of ultrasound. A single learning activity was developed to
pair the teaching of the reproductive system examwith the use of ultrasound in the Clinical
Skills lab. The evaluation of the session consisted of three components: 1) Pre-post analysis
of student self-report knowledge, confidence, and anxiety; 2) Analysis of practical exam

results andMCQ-based ultrasound image identification; 3)Analysis of student satisfaction.
Pre-post data was matched by student ID number. Inferential analysis was completed on
matched survey data only. AWilcoxon signed-rank test was used to examine the difference
between responses to the pre and post-survey in identification, confidence, and anxiety.

Results: Response rate for the pre-survey was 82% (N¼96) and for the post survey
was 79% (N¼93). Total matched data received was N¼93. Student’s confidence in
their ability to identify structures on ultrasound images, their confidence to palpate the
epididymis, uterus, and ovary improved, and their anxiety about conducting the
reproductive system examination decreased. The majority of these changes were
statistically significant with small to medium effect sizes (Figure 1). Student satisfaction
with the session was high. Scores ranged from 4.18 to 4.58 on a 5-point Likert type
scale. The highest rated item was Q20 “The ultrasound and physical examination
session with standardized patients is a valuable use of block time.”

Conclusions: Student confidence in their knowledge increased and their anxiety
decreased in regards to conducting a reproductive system examination. Their
performance on the practical examination was similar to the prior year and their
multiple choice question knowledge remained stable after 4 weeks. The findings
support that the ultrasound integration into reproductive system examination clinical
skills lab helped students acquire competency and confidence in reproductive physical
examination skills.

97 Cost-Effectiveness of Faculty Physician
Incentives for Resident Feedback

Nelson J, Simon H, Schnitker C, Wewerka S, Mischel-Abramowski E/Regions Hospital,
St. Paul, MN; Regions Hospital Critical Care Research Center, St. Paul, MN

Study Objectives: EM residents in the US must attain pre-determined educational
milestones set forth by ACGME for graduation. Faculty-generated feedback has been
shown to improve residents’ progression toward these ends. Unfortunately, feedback
quality has often been lacking in residency education. Our EM residency introduced
cards completed by faculty at end of shift to highlight and hopefully improve direct
feedback given to residents, but initial use by faculty was inconsistent. In response to
resident-perceived deficiencies in end-of-shift feedback, small annual financial
incentives were offered for improved percentage of end-of-shift cards completed (as a
proxy for feedback quantity) as well as resident-rated quality of each faculty physician’s
end-of-shift feedback. The aim of this study was to determine if faculty-directed
financial incentives improved shift card completion percentage and resident-perceived
quality of faculty-to-resident feedback.

Methods: In this IRB-approved retrospective observational study, feedback was
compared pre- and post-implementation of a financial bonus policy. Eligible faculty
were employed throughout a one-year time period before and after implementation of
the incentive (n¼24). Quantity of feedback was calculated as the number of cards
completed per shift worked with at least one resident. Quality of feedback was
determined from annual surveys asking residents to rate the quality of feedback received
from each faculty member over the previous year on a scale from 1-9. The average faculty
score before and after incentive implementation was determined and compared.

Results: Mean percentage of shift cards completed was significantly higher post-
incentive (M ¼ 129.51%, SD ¼ 42.82) compared to pre-incentive (M ¼ 26.54%,
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SD¼ 41.69), p < .01. Mean resident-perceived feedback quality scores were similar pre-
incentive (M ¼ 7.52, SD ¼ 0.63) and post-incentive (M ¼ 7.71, SD 0.57), p ¼ 0.66.

Conclusion: This financial incentive is associated with significantly increased
quantity of end-of-shift card completion, but no difference in resident-perceived
quality of end-of-shift feedback.

98 Ultrasound-Guided Nerve Blocks: A Comparison of
Two Teaching Methods: Traditional Identification
of Nerves Versus Hands-on Practice With a Gel
Phantom Model

Nguyen TC, Holley C, Meador J, Windsor TA, Witting M, Euerle B/University of Maryland
Medical Center, Baltimore, MD; University of Maryland Baltimore Washington Medical
Center, Glen Burnie, MD; University of Maryland Upper Chesapeake Medical Center,
Bel Air, MD; University of Maryland School of Medicine, Baltimore, MD

Study Objectives: Patients often present to the emergency departmentwith conditions
that may benefit from the use of nerve blocks. The traditional teaching method for
ultrasound-guided (USG)nerveblocks inour residency program involves direct visualization
and identification of forearm nerves, coupled with a discussion of how the block would be
performed. An alternative teaching method provides hands-on practice to perform USG
local injections using a moderately expensive, commercial gel phantom model.

This study aims to determine which method is superior in providing a user the
comfort level to perform an USG nerve block without supervision, and to evaluate if
utilizing both teaching methods is better than utilizing a single method alone.

Methods: The study is comprised of 44 participants from a single center, including
attending physicians, residents and nurse practitioners. We calculated an 80% power to
detect a 40% increase for the superior of the two methods with a significance of 0.05,
requiring 38 participants. Participants viewed a video lecture on USG nerve blocks,
answered an initial questionnaire, and were randomized into two groups, doing either
the traditional teaching method or using the gel phantom model first. Participants then
crossed over to the other method. They took a second questionnaire after completing
the initial training method, and a final questionnaire after the crossover method
indicating their likelihood of performing USG nerve blocks without supervision.

We used Fisher’s exact test to analyze the key outcome, and calculated the
proportions and used a normal binomial approximation for the confidence intervals to
evaluate the secondary outcome.

Results: Prior to the first training session, 7/44 participants felt ready to perform
the procedure independently and were eliminated from further analysis.

The initial comparison after randomization indicated 3/16 (traditional) versus 5/21
(phantom) individuals felt comfortable performing the procedure without supervision,
giving a p value of 1 by Fisher’s exact test.

Data to evaluate the secondary outcome showed that after the first session, 8/37 (0.22,
95% CI, 0.1-0.4) of the participants felt ready to perform the procedure independently;
after the second session, 15 of the remaining 29 (0.52, 95% CI 0.3-0.7) felt ready.

Conclusion: There was no difference between the two teaching methods in
providing a user the comfort level to perform USG nerve blocks without supervision.
Furthermore, utilizing both methods was superior to using a single method alone.
Despite the cost of the gel phantom, it appears to be a beneficial tool to improve
ultrasound education and training for nerve blocks.

99 Impact of a Nursing Shortage on Emergency
Medicine Residency Training

Palter J, Urbieta V, Nordquist E/Stroger Hospital of Cook County, Chicago, IL

Study Objectives: Our urban, public hospital faced a serious nursing shortage over the
past 12 months. Nursing shortages in the ED can lead to deficiencies in staffing and
disruptions of patient care. Prior studies examined attending physician and nursing opinions
regarding the impact of nursing shortages on patient care and the workplace environment.
We are unaware of any previous study that examined resident physician opinions regarding
the effects of a nursing shortage.The goal of our study is toobtain residentopinions regarding
the effects of a nursing shortage on patient care and resident training.

Methods: A working group of experts developed a survey using closed-format
questions with multiple choice responses. It was piloted for study performance, revised,
and distributed to residents in a single large EM program with responses being
anonymous and voluntary. Descriptive analysis was done.

Results: Response rate was 90% with 47 EM residents participating. 100% of
subjects responded that the nursing shortage worsened ED patient flow. Subjects also
perceived the nursing shortage worsened patient safety (81%) and worsened their

ability to provide appropriate medical care (85%). In regard to the work environment,
62% reported increased levels of stress, 51% reported a decrease in their morale, and
57% perceived the nursing shortage worsened their overall training.

Conclusions: It appears that adequate nursing staffing is important not only for
patient care but also for successful EM resident physician training, and it requires
further study.

100 Effectiveness and Safety of Procainamide in
the Cardioversion of Atrial Fibrillation and
Flutter in the Community Emergency
Department Setting: A PHARM CAFE Study

Lugovskaya N, Warton EM, Nagam MR, Reed ME, Ballard DW, Rome AM,
Stevenson MD, Vinson DR, The KP CREST Network/University of California, Davis, CA;
Kaiser Permanente Division of Research, Oakland, CA; The Permanente Medical
Group, Oakland, CA; University of California Davis School of Medicine, Sacramento,
CA; Stanford University School of Medicine, Palo Alto, CA

Study Objectives: Intravenous (IV) procainamide is the first-line recommended
medication for cardioversion of recent-onset (<48h) atrial fibrillation and flutter (AF/
FL) by the Canadian Cardiovascular Society, while the American Heart Association
suggests restricting its use to stable pre-excitation patients with rapid ventricular
response. It is unknown which guideline best describes actual U.S. practice patterns.
We sought to evaluate the effectiveness and safety of procainamide in a community ED
setting and describe the prevalence of pre-excitation in the treatment cohort.

Methods: This retrospective cohort study included adults who received IV
procainamide for AF/FL from 01/2009 to 06/2015 in 21 U.S. community EDs. Only a
patient’s first qualifying ED visit during the study period was included. We gathered
demographic and clinical variables from electronic health records and structured manual
chart review. Our effectiveness outcome was cardioversion at both 1.5 and 4 hours. Safety
outcomes were the 60-min incidence of hypotension (defined as more than one systolic
blood pressure [SBP] <100mmHg) and ventricular tachycardia (VT). We calculated
descriptive statistics, performed logistic regression analysis to estimate predictors of
cardioversion effectiveness (age, sex, rhythm [AF vs AFL or both], AF/FL history [new
diagnosis vs not], and dose [mg/kg]), and described management of hypotension and VT.

Results: Among 386 patients, 350 had AF and 36 had AFL or both (Table). Most
(n¼376; 97.4%) had recent-onset AF/FL, while only 4 (1.0%) had a pre-excitation
syndrome. Most (n¼371; 96.1%) received 1 g over 30-60 min. Cardioversion by 1.5
and 4 hours was achieved in 170 (44.0%) and 192 (49.7%) patients, respectively.
Median time to cardioversion was 41 min (IQR 29-60). Procainamide was more
effective by 1.5 hours in those with AF than AFL/both: 46.3% vs 22.2% (P<0.01). All
predictors except dose were associated with higher adjusted odds of cardioversion by 1.5
hours (Table). Hypotension occurred in 35 patients (9.1%), 10 of whom had received
other IV pressure-lowering medications within 1 hour of the hypotension. Overall, 17
hypotensive patients (4.4% of the entire cohort) were treated with IV fluids or
procainamide discontinuation. The 60-min incidence of VT was 0.8% (n¼3). VT was
nonsustained and occurred during infusion in all cases. Procainamide was discontinued
in 2 patients, and all 3 were discharged home from the ED without sequelae.

Conclusion: We found a low prevalence of pre-excitation among AF/FL patients
treated with IV procainamide in this U.S. community ED setting, a cohort more in
keeping with Canadian than American society guidelines. Procainamide was effective in
cardioversion almost half the time and was associated with low adverse event rates. Older,
female, newly diagnosed, and AF (vs AFL) patients were most likely to cardiovert.

Cohort characteristics and associations with 1.5-hr procainamide effectiveness

Variable
N[386
n (%)

Unadjusted ORs
(95% CI)

Adjusted ORs
(95% CI)

Age (years) median 64
(IQR 53-71)

1.03 (1.01, 1.04)‡ 1.02 (1.00, 1.04)*

Female (vs male) 170 (44.0) 3.75 (2.46, 5.74)‡ 3.79 (2.32, 6.18)‡
AF (vs AFL) 350 (90.7) 3.02 (1.34, 6.80)† 4.0 (1.68, 9.50)†
New diagnosis

(vs history of AF/FL)
173 (44.8) 1.46 (0.97, 2.18) 1.79 (1.14, 2.79)*

Dose �15 mg/kg
(vs <15 mg/kg)

325 (84.2) 1.75 (1.01, 3.04)* 0.78 (0.48, 1.47)

OR, odds ratio. *P<0.05;><0.01>
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101 Clinical Performance of a Novel Point-of-Care
Technology for Bedside Measurement of
Cardiac Troponin-I

Hausfater P, Sr., Blaschke S, Giannitsis E, Khellaf M, Mair J, Scharnhorst V,
Pariente D, Semjonow V, Christ M/Hopital Pitié-Salpêtrière and Sorbonnes Universités
UPMC-Paris 6, Paris, France; Göttingen, Germany; Heidelberg, Germany; Créteil,
France; Innsbrück, Austria; Eindhoven, Netherlands; Hôpital Pitié-Salpêtrière Paris,
France; Philips Healthcare, Eindhoven, Netherlands; Nuremberg, Germany

Study Objectives: The measurement of cardiac troponin I or T (cTnI, cTnT), is an
integral component of the diagnosis of patients with suspected acute coronary syndrom
(ACS). Analysis of cTn at the point of care (POC), with rapid turnaround, has the
potential to improve the overall efficiency of the ED. The study objective was to
evaluate the clinical performance of the new Philips MinicareTM cTn-I assay for the
diagnosis of acute myocardial infarction (AMI), using both Li-heparin whole blood and
Li-heparin plasma samples.

Methods: European multi-center, prospective, non-randomized design on patients
suspected of NSTE-ACS at the ED. Patients included had 3 blood samples drawn at
presentation, 2-4 hours and 6-24 hours after. The physicians were blind for
MinicareTM results and the diagnosis strategy was based on routine hospital standard
reference device (Roche ElecSys® high-sensitivity cTnT). The endpoint was 50
patients diagnosed as having AMI with the 6-24hr sample, adjudicated by an external
board of cardiologists.

Results: 465 patients were included, of which 74 were adjudicated AMI
(incidence:16%). The performances of the MinicareTM cTnI assay was similar for both
whole blood and plasma: the sensitivity was 69% at T0, 92% at 2-4h and 91% at 6-
24h. The negative predictive values were 95%, 98% and 96% at T0, T2-4h and T6-
24h respectively. The positive predictive values were 65%, 68% and 71% and the area
under the ROC curves for the diagnosis of AMI were 0.88 (95% CI: 0.83-0.93), 0.95
(0.92-0.99) and 0.96 (0.93-0.99) respectively at T0, T2-4h and T6-24h. At 2-4h,
the optimal cut off of the ROC curve is equal to the determined 99th percentile URL
of 43 ng/L.

Conclusion: The new POC device Philips MinicareTM cTn-I assay allows a rapid
(<10 mn turnaround time) and accurate rule in and rule out diagnostic process at T2-
4h for patients presenting to the ED with NSTE-ACS suspicion.

102 Efficacy and Safety Performance of an
Evidence-Based Cardiac Stress Testing
Protocol in an Emergency Department Chest
Pain Unit

Lavin J, Ibrahim M, Mulcrone A, Hafner JW, Jr., Gumm DC, McCrae RP, Jr., Wang H/
University of Illinois College of Medicine at Peoria, Peoria, IL

Study Objectives: Over 8 million patients with low risk chest pain are evaluated in
the emergency department (ED) annually. Patients presenting to the ED with chest
pain are increasingly managed in chest pain units with accelerated diagnostic protocols
that include confirmatory stress testing. Limited protocols currently exist to describe
safe and cost-effective strategies for provocative stress testing in this environment. This
study aims to evaluate the efficacy and safety of an evidence-based stress testing
protocol in an ED-based chest pain unit.

Methods: A posttest-only nonequivalent control group trial, using a historical
control group, was conducted at an academic urban emergency department
(annual visits> 85,000) of patients with chest pain and a negative ED evaluation,
who were admitted to an ED-based chest pain unit. Controls subjects (prior to
initiation of an evidence-based stress testing protocol) from the same chest pain
unit underwent physician directed cardiac stress testing and were compared to
subjects who underwent stress testing using a multidisciplinary evidence-based
protocol. Patient risk of acute coronary syndrome (ACS) was categorized according
the American Heart Association (AHA) definitions. Outcomes were defined as
positive stress testing and 30-day composite adverse outcomes (all-cause death,
urgent revascularization, or myocardial infarction), and were assessed using
electronic chart review and telephone survey. Cardiac stress testing protocol
compliance was assessed by investigator review. Chi-square tests were used to
assess categorical variables, and t tests were used to evaluate the associations with

continuous variables. Multivariate analysis was conducted using logistic regression
models.

Results: 466 controls and 162 intervention patients were enrolled in the study and
were similar in mean age, sex, diabetes prevalence, and pacemaker presence.
Intervention subjects had more intermediate ACS risk and less high ACS risk. Overall
compliance with the stress test protocol was 86.4%, and lowest among the low ACS
risk subjects (60%; p<0.0001). Nuclear stress testing (treadmill and chemical)
decreased in the interventional subjects compared to control subjects (50%
intervention versus 93.1% control; p<0.0001) and plain treadmill or treadmill
echocardiogram stress testing increased (11.1% intervention versus 1.9% control for
plain treadmill, 30.9% intervention versus 2.4% control for treadmill echocardiogram;
p<0.0001). Both populations had similar rates of positive stress tests (8.6%
intervention versus 9.5% control; p¼0.76) even when adjusted for ACS risk, presence
of HTN, prior history of CAD, and presence of a normal ECG. Both populations had
similar low proportions of 30-day composite adverse outcomes (0.6% intervention
versus 2.4% control; p¼0.31).

Conclusion: As compared to historical control patients, institution of a
multidisciplinary evidence-based cardiac stress testing protocol in an
ED-based cardiac observation unit demonstrated good provider compliance
and decreased treadmill nuclear stress testing. Intervention and control
subjects had similar proportions of positive stress tests and 30-day composite
adverse outcomes.

103 Use of NT-proBNP Biomarker Amongst
Cardiologists and Emergency Physicians
to Diagnose Acute Heart Failure in the
Undifferentiated Dyspneic Emergency
Patient

Steinhart B, Levy P, Moe G, Yan A, Mcgowan M, Vandenberghe H, Cohen A, Thorpe K,
Mazer CD/Saint Michael’s Hospital, Toronto, ON, Canada; Detroit Receiving Hospital,
Detroit, MI; Saint Michael’s Hospital, Toronto, ON, Canada

Study Objectives: Diagnosing the undifferentiated dyspneic emergency
department (ED) patient remains a challenge for clinicians; in order to rule in or out
acute heart failure (AHF) natriuretic peptide biomarker testing has evolved and is
recommended by cardiology international guidelines to be utilized in these
presentations. However there is equipoise in the emergency medicine community for
its use, largely due to perceived modest test specificity. We sought to analyze this
apparent clinical dichotomy as part of a multicenter trial of undifferentiated dyspneic
ED patients.

Methods: Patients with dyspnea presenting between October 2010 and
October 2013 to one of four ED sites (2 Canadian, 1 American, 1 New Zealand)
were assessed by certified staff emergency physicians and their chest x-ray
reviewed. Those patients with undifferentiated dyspnea with a potential for AHF
(ie, further investigated or treated for AHF but investigated and/or treated for
another cause) were consented and enrolled. Two of the sites (American, New
Zealand) had NT-proBNP assay ordered as a standard of care for these patients;
the other 2 sites did not. At the end of emergency care, the emergency physician
recorded the primary diagnosis of the dyspnea-either “AHF” or “Not AHF.”
Blinded adjudication was carried out by 2 cardiologists after sequentially reviewing
records: first, with index ED records but no NT-proBNP result; second, with the
NT-proBNP result and lastly, with follow up 60 day records (deemed the gold
standard diagnosis). Emergency physician accuracy between NT-proBNP and
none NT-proBNP sites and NT-proBNP accuracy using standard cutpoints were
calculated, as were the number of adjudicated cases influenced by exposure to
NT-proBNP.

Results: 197 patients were enrolled, 107 at NT-proBNP sites and 90 at the other 2
sites. Emergency physician accuracy was 76% for either site. NT-proBNP used as a
binary test with recommended age-stratified cutoffs had 80% accuracy, applied to 70%
of patients (30% remained in “gray zone”). Cardiology adjudicators reversed 16% of
initial diagnoses upon exposure to NT-proBNP result, ultimately diagnosing 41% of
patients with AHF.

Conclusion: This study supports the clinical equipoise amongst emergency
physicians compared to cardiologists for the use of NT-proBNP in diagnosing acute
heart failure in the undifferentiated dyspneic emergency patient.
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104 Comparison of Chest Pain Risk Scoring Tools
to Determine Emergent Cardiac Imaging
Needs and Major Adverse Cardiac Events
Occurrence in an Emergency Department
Observation Unit

Hamblin L/John Peter Smith Hospital, Fort Worth, TX

Study Objective: Performance of HEART, GRACE, and TIMI to predict
emergent cardiac testing needs, and major adverse cardiac event outcomes (MACE)
occurrences, in low risk chest pain patients was compared.

Methods: Emergency department observation unit (EDOU) chest pain patients
were included. Cardiac imaging tests included different non-invasive cardiac stress and
invasive coronary angiography. HEART, GRACE, and TIMI scores were categorized
as low (HEART � 3, GRACE � 108, and TIMI �1) versus above-low risks. Patients
were followed for 6-months post-discharge. The results of cardiac tests, EDOU length
of stay (LOS), and MACE occurrences were compared. ANOVA was used to compare
groups with continuous data and Chi square testing was used for categorical data.

Results: Of 986 patients, emergent cardiac tests were performed on 62%. The
patients were low risk by all tools (85% by HEART, 81% by GRACE, and 80%
by TIMI). The low-risk patients had low abnormal cardiac test results as
compared to above-low risks patients (1% versus 11% in HEART, 1% versus 9%
in TIMI, and 2% versus 4% in GRACE, p<0.05). The average LOS was 33
hours for patients with, and 26 hours for patients without emergent cardiac tests.
MACE occurrence demonstrated no significant difference regardless of whether
cardiac stress test was performed emergently or not (0.31% versus 0.97% in
HEART, 0.27% versus 0.95% in TIMI, and 0% versus 0.81% in GRACE,
p>0.05).

Conclusion: Decision tools minimize emergent cardiac testing needs with less than
1% MACE occurrence especially when the HEART tool was used.

105 Ultrasound-Enhanced Catheter-Directed
Thrombolysis for Patients With Massive and
Submassive Pulmonary Embolism Presenting
to the Emergency Department

Kumar VA, Mclendon C, Huang Y, Mohan M, Singh A, Reed B, Qaqi O, Elder M, O’Neil B/
Wayne State University, Detroit, MI

Study Objective: Venous thromboembolism (VTE) affects 1 in 1000 population in
the United States with a 3-, 6-, and 12-month mortality rate of 23.2%, 30.2% and
37.1%. The rate of recurrent pulmonary embolism (PE) within 90 days in patients
with VTE is 12%. Most PE’s are diagnosed in the ED. Risk stratification into massive,
sub massive and nonmassive is done based on clinical presentation and clot burden.
Catheter directed thrombolysis (CDT) has been one of the newer strategies for
management of massive PE (Class IIa) and has also been recommended by AHA for
patients with submassive PE (Class IIb). Ultrasound-enhanced (UE) CDT combines
ultrasonic clot destruction with local thrombolysis and has been shown to reduce the
RV/LV ratio and clot burden.

The objective was to evaluate the overall effectiveness of an ED-based protocol
including UE CDT in the management of massive and submassive PEs.

Methods: A retrospective cohort of consecutive patients with suspected massive
or submassive PE presenting to the ED between 2010-2015, diagnosed utilizing a
clinical protocol based on POC ultrasound were included in the study.
Demographic data along with mortality rate (primary endpoint), echocardiographic
RV dilation (secondary endpoint) and complications were abstracted. The
Pulmonary Embolism Severity Index (PESI) score was used to grade PE severity.
Mortality from our study cohort was compared to the historic cohort from the PESI
study.

Results: A total of 84 patients with a mean age of 58.7 years (SD � 14.4) were
included, with 54% male and 69% African Americans. The mean length of stay was
8.4 (SD � 6.9) days with an overall inpatient mortality of 7.14%. This was
statistically significant when compared to the PESI Study (23.2%, 19.8-27.0, p¼
0.001), where standard of care was used (Table). Echocardiography done post-
procedure displayed improvement in most PESI classes compared to baseline
(Figure).

Conclusion: Utilization of an ED-based diagnostic algorithm that includes UE
CDT improved the outcomes in the patients with higher PESI scores.

Table. Mortality Percentages Within PESI Class

PESI
Risk
Class

UE CDT Study Mortality
N[84 (%, 95% CI)

PESI Study Mortality at
3 months N[525

(%, 95% CI)

Overall 6/84 (7.1%), 1.3 - 10.7 122/525 (23.2%), 19.8-27.0
Class I 0/13 (0%), NA 0/48 (0%), 0-7.4
Class II 2/25 (8%), 0.0 - 4.8 9/121 (7.4%), 4.0-13.5
Class III 1/19 (5.3%), 0.0 - 3.0 25/139 (18.0%), 12.5-25.2
Class IV 1/12 (8.3%), 0.0 - 3.0 33/115 (28.7%), 21.1-37.5
Class V 2/15 (13.3%), 0.0 - 4.8 55/102 (53.9%), 44.3-63.3

106
EMF

Effects of Early Versus Delayed
Oral Antihypertensive Therapy in
Hypertensive Acute Heart Failure

Viau D, Ayaz SI, Oblak J, John R, Tetali B, Bawa T, Marabanian T, Bhuiyan S, O’Leary D,
Levy P/Wayne State University School of Medicine, Detroit, MI

Study Objectives: Treatment of hypertensive acute heart failure (AHF) usually
involves stabilization with intravenous (IV) therapy including diuretics and vasoactive
medications. Beyond acute stabilization, guideline-directed medical therapy
(GDMT) recommends multiple oral antihypertensive agents; however, data are
limited on the effect on time to administration of such medications during treatment
of AHF. We hypothesized that early administration of oral antihypertensive agents in
patients with hypertensive AHF would be associated with a shorter hospital length of
stay (LOS).

Methods: This was a single center retrospective cohort study conducted at
Detroit Receiving Hospital (Detroit, MI). Patients with a hospital discharge
diagnosis of AHF and initial systolic blood pressure > 160 mmHg who
received oral antihypertensive medications were included; those with STEMI,
acute valvular pathology, pneumonia or pulmonary embolism were excluded.
A total of 1800 patients were screened to achieve a final cohort of 430.
Descriptive statistics were compiled and a multi-variable generalized logistic
model was used to predict LOS (dichotomized by the median value), dependent
on time to first oral antihypertensive, adjusting for positive troponin, age, sex,
and renal function.

Results: Baseline data for our cohort can be found in the Table. The median time
to initial oral antihypertensive medication was 5.5 hours (IQR 2.0 - 10.0 h). The
median LOS 3.18 days (IQR 2.0 - 4.9 d) In adjusted models, odds of having an LOS
above the median based were lower based with diminished time to oral
antihypertensive medication (OR 0.97 [95% CI 0.94, 0.99); p¼0.0034). No other
variable included in our modeling achieved statistical significance. Overall, the model
was only modestly predictive of LOS, with an area under the receiver operating curve of
0.60.

Conclusions: Our study suggests an association between earlier administration of
oral antihypertensive medications in patients with hypertensive AHF and shorter
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hospital LOS. This could have significant impact in the care of patients with AHF and
findings warrant further prospective study.

107 How Good are Paramedics and Emergency
Physicians at Diagnosing a STEMI by EKG
Compared to Cardiologists?

Matuskowitz AJ, Carr CM, Jennings L, Hall GA, Saef SH/Medical University of South
Carolina, Charleston, SC

Study Objectives: The management of an ST segment elevation myocardial
infarction (STEMI) is highly dependent on expeditious activation of the cardiac
catheterization laboratory (CCL) using a “STEMI alert.” Survival is highest
when the STEMI activation is made at the earliest possible time, ideally by the
first responder in the chain of survival who is able to interpret a 12-lead EKG,
usually the EMS paramedic (EMS-P) or emergency physician. At our institution,
during the study period, EMS-Ps and emergency physicians were the designated
activators for STEMI alerts and all consenting patients for whom a STEMI alert
was activated were taken to the CCL. This provided an opportunity to compare
EKG interpretations by the emergency physician or EMS-P who activated the
STEMI alert with the post-hoc interpretation of the same EKG by a faculty
cardiologist.

Methods: During the study period at our institution (June 1, 2010 - June 30,
2012) cardiac catheterizations were performed on all consenting patients with chest
pain for whom a STEMI alert was activated by an EMS-P or emergency physician
based on the initial EKG. Final interpretations of the same EKG by a faculty
cardiologist and catheterization reports for all patients in the sample were extracted
from the electronic medical record (EMR). The rates of agreement between EKG
interpretations by the EMS-Ps or emergency physicians who activated STEMI alerts
with those of the cardiologists who read the same EKGs retrospectively were reported
as straight percentages for the overall sample and for the subset of patients who had
catheterization-proven STEMIs.

Results: There were 83 cardiac catheterizations performed on patients for whom a
STEMI alert was activated by an EMS-P or emergency physician during the study
period. Of that group, 55.4% (46) were diagnosed with a STEMI, 12.1% (10) were
diagnosed with an NSTEMI, and 32.5% (27) of patients received other diagnoses
including myocarditis, uremic pericarditis, hypoglycemia, syncope, dyspepsia, atypical

chest pain, coronary vasospasm, or complete heart block. The rates of agreement
between the EMS-P or emergency physician and the cardiologist regarding
interpretation of the initial EKG as being diagnostic of a STEMI were 66.3% (55/83)
for the overall sample and 93.5% (43/46) for the subset of patients with a
catheterization-proven STEMI. For 6.5% (3/46) of patients in our sample with
catheterization-proven STEMIs for whom the EMS-P or emergency physician
activated the CCL, the retrospective interpretation of the initial EKG by the
cardiologist was negative for STEMI.

Conclusions: The rates of agreement between EMS-Ps or emergency physicians
and cardiologists regarding their interpretations of the initial EKGs of patients for
whom a STEMI alert was activated were low (66.3%) for the overall sample but high
for those with catheterization-proven STEMIs (93.5%). Though EMS-Ps and EPs
over-diagnosed STEMI 33.7% of the time, cardiologists underdiagnosed STEMI 6.5%
of the time. Our findings support the belief that non-cardiologists play a vital role in
activation of the CCL for patients with STEMI and that face-to-face contact with the
patient when activating a STEMI alert mitigates missed STEMI rates. Future studies
may include strategies to decrease false positive rates by EMS-Ps and emergency
physicians and false negative rates by cardiologists.

108 The Effect of Shifting Bottlenecks on Wait
Times for Patients Undergoing Head
Computed Tomography in the Emergency
Department

Rogg J, Huckman R, Lev M, Raja A, White B/Massachusetts General Hospital, Boston,
MA; Harvard Business School, Boston, MA

Study Objectives: Facing increased utilization and subsequent capacity and budget
constraints, many emergency departments (EDs) are actively seeking ways to streamline
processes. Given most ED processes require coordinating many steps, better
understanding of bottlenecks and their effect on process flow might allow emergency
physicians to improve process efficiency. The process of performing computed
tomography (CT) scans of the head offer an instructive case study in understanding ED
bottlenecks and variation, and the concept of shifting bottlenecks. The primary
objective of this study was to identify bottlenecks in obtaining a head CT and
investigate patient waiting time based on those bottlenecks.

Methods: This IRB approved retrospective observational study included all
patients undergoing a head CT between July 1, 2013 and June 30, 2014. The study
setting was a large, urban academic ED with over 100,000 visits per year.

Using the ED information system, the following time data was collected: patient
arrival time, attending assignment time, CT order time, CT completion time, CT
preliminary report time (generated by radiologist), CT final read time, and disposition
decision (eg, discharge from ED, admission to hospital) time.

The primary study outcome was total cycle time, defined as the elapsed time
between patient arrival and head CT preliminary report, divided into four components
of workflow: the time from patient arrival to head CT order, the time from head CT
order to head CT scheduled, the time from head CT scheduled to head CT completed,
and the time from head CT completed to head CT preliminary report. Median, as well
as 25th and 75th percentile cycle times, were calculated for each of the four steps of the
head CT workflow process.

Results: There was little variation in ED volume by day of the week. 8749 patients
had a head CT scan ordered during the study period and the average patient age was
59.6 years (SD +/- 21.0).

Table 1 describes the median, 25th percentile, and 75th percentile times for the
four workflow components of the head CT process. In the 4-step model (time from
patient arrival to head CT order, time from head CT order to head CT scheduled, time
from head CT scheduled to head CT completed, and time from head CT completed to
head CT preliminary report), each process was the bottleneck 30%, <1%, 27%, and
42% of the time, respectively (data not shown).

Conclusion: In this ED with an annual head CT volume of 8312 patients, 5402
hours (225 days) of patient waiting time are lost because of shifting bottlenecks. The
median cycle time from patient arrival to head CT preliminary report was 3 hours and
13 minutes. However, a median of 39 minutes of additional waiting time resulted from
shifting bottlenecks in our simple 4-step process flow, accounting for over 225 excess
days of patient waiting. Correlating ED resources could lead to higher quality of patient
care, decreased wait times, increased ED efficiency, and decreased cost. Similar analysis
could be used to explore shifting bottlenecks in other ED processes such as laboratory
testing and other imaging studies.
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109 Opening an Integrated Cancer Specific
Emergency Department in a Tertiary
Academic Hospital: Operational Planning and
Preliminary Analysis of Operations, Quality,
and Patient Populations

Delatore LR, Adkins E, Ebeling B, Gill M, Beck B, Moseley MG/The Ohio State
University, Columbus, OH

Study Objectives: In 2015 The James Cancer Hospital’s Emergency Department
(JED) opened as an integrated portion of The Ohio State University Wexner Medical
Center’s Emergency Department (OSUED). The review assessed chief complaints,
primary oncology diagnoses and patient acuity. Evaluation of treatment of time
sensitive disease, length of stay and patient satisfaction was also done. Study of these
factors allowed for planning and ongoing evaluation of an integrated oncologic and
hematologic emergency department (ED).

Methods: A retrospective quantitative analysis included reviews of electronic
medical records on patients that presented to the ED.

Results: The JED opened in April 2015 with volume to date of 11,900.
Actual acuity scores have been higher than the predictive model had indicated,
to date, 4% ESI 1, 50% ESI 2, 35% ESI 3, 10% ESI 4, 1% ESI 5. As a result
61% of patients seen in the JED are admitted. The top admission diagnoses
include abdominal pain, shortness of breath, fever, sickle cell crisis, chest pain,
vomiting, altered mental status, headache, chest pain, critical lab values, and
back pain.

The most common presentations are related to gastrointestinal cancer (15%),
sickle cell disease (14%), and lung cancer (12%). Evaluation for cancers of the breast,
lymphoma/leukemia, central nervous system disease, gynecologic, urologic and head/
neck cancer all ranged from 4-6% of total patients seen.

Improvement in treatment of time sensitive disease was made a focus of the JED.
The most recent report of time to antibiotic for patients with febrile neutropenia
showed an improved time, below the evidence based goal, at 59 minutes.

Since opening there was also a significant decrease in length of stay for oncologic
and hematologic patients in the ED from an average of 7.9 to 5.5 hours, with a low of
4.6 hours. This time includes boarding patients in the JED who are awaiting inpatient
room or service.

The James Cancer Hospital launched an emergency department patient
satisfaction survey for discharged patients. The first patient surveys were collected in
June 2015 and are ongoing. Current satisfaction results for the JED average 85.7%
with a target of 89%. Scores for patients treated in the JED were noted to be higher
than the main OSUED. Peak scores for both physicians and nursing have been in the
99th percentile.

Conclusions: There was opportunity to improve the care of patients with
oncologic and hematologic emergencies. Creating an integrated oncologic ED at
a tertiary care hospital involves multidisciplinary planning and thoughtful
preparation. The affect on outcomes such as time sensitive care, ED length of
stay, and patient satisfaction appear to be positive. The admission rate and
acuity mix were higher than expected. Ongoing management of emergency
services for hematologic and oncologic patients plays a critical part in the success
of a fully integrated ED, including encounter volume, patient placements and
quality metrics. Greatest challenges included intermittent inpatient capacity
challenges and service line capitations. To date these lead to boarding hours and
limitation of treatment spaces for new patients. The James Cancer Hospital has
launched the first fully integrated oncology and hematology ED in the country.
This integrated model has the potential to serve as a blueprint for other tertiary
care centers with high volumes of hematologic and oncologic patients requiring
emergency care.

110 Cost Savings Generated by a Radio
Frequency Identification (RFID) Search
System

Wang R, Hawthorne H, Pasupathy K, Hallbeck S, Sir M, Nestler DM, Herbst K, Koening K,
Blocker R, Gifford S, Hellmich T/Mayo Clinic, Rochester, MN

Study Objectives: Radio frequency identification (RFID) technology is a network
of tags and readers that communicates via radio signal to identify and track people,
equipment, and assets of interest. RFID utilization in the emergency department (ED)
has been proposed as a means to streamline operations, reduce waste and improve
patient safety by functioning as a real-time location system (RLTS) for people,
equipment and assets. However, without a value-added model for both clinical
efficiency and financial sustainability, the initial cost of capital is a significant barrier to
widespread adoption.

The objective of this study was to assess potential cost savings through wasted time
reduction via utilization of a RFID-assisted search system.

Methods: A staged asset search exercise was conducted to quantify search time
saved before and after implementation of a RTLS search system. Forty participants
were assigned to one of eight clinical scenarios that mimicked frequent daily
searches looking for equipment, staff, or patients. Study participants included ED
nurses, emergency medicine (EM) residents, and patient care assistants (PCAs).
Each participant was assigned to a scenario that best reflected real life tasks
encountered in his or her daily role. Prior to RFID deployment, participants were
measured with a stopwatch as they completed each scenario or until a
predetermined maximum time (8 minutes) was reached. These observed time data
were then compared to post-RFID implementation search times, where a research
analyst utilized the RTLS search function, as a staff member would, to locate and
procure the physical asset in each of the eight prior scenarios. The differences in
pre- and post-implementation search times were used to determine time saved for
each scenario. An ED staff survey was conducted to benchmark the search
frequency for equipment, staff and patients per shift per role. Finally, a time-
driven-activity-based costing (TDABC) analysis, which assigns unit costs to
individual search activity times, was conducted to determine cost savings realized
through search time reduction.

Results: Based on 241 survey responses, nurses, PCAs, and EM residents
reported their highest frequency of searches, on average, was for other staff
members, followed by equipment and then patients. When search frequencies
were combined with measured search times obtained during the pre-RFID phase,
results showed that nurses, PCAs, and EM residents spend 22% (1hr 46m), 14%
(1hr 9m), and 5% (23m), respectively, of their overall shift time on search
activities alone. Through TDABC cost accounting using national average salaries,
the annual human capital costs associated with such search activities totaled $2.22
million in our academic ED that sees 73,000 patients annually. Post-RFID
implementation resulted in an average 87% reduction in search time across the
eight staged asset search scenarios, representing a potential $1.87 million in
annual cost savings.

Conclusion: An RFID-driven search system may decrease ED workflow search
delays, resulting in valuable cost and time savings.

111 Early Impact of Scribes on Throughput in
Adult and Pediatric Academic Emergency
Departments

Heaton HA, Nestler DM, Jones DD, Lohse CM, Goyal D, Kallis JS, Sadosty AT/Mayo
Clinic, Rochester, MN

Study Objectives: Assess the impact of scribes on emergency department (ED)
patient throughput.

Methods: A prospective cohort design was used to compare throughput metrics of
ED patients from two groups: (1) patients managed by a “traditional” care team
(without a scribe); and (2) patients managed by a team that included a medical scribe.
This study was conducted in a tertiary academic ED with both an adult and pediatric
ED. All ED patients roomed during pre-defined study hours between July 1 and
September 30, 2015 were included. Our department hired eight medical scribes (5.0
FTE) between February and May 2015, and they were trained on-site by a staff
member with years of experience in scribe implementation. After completing training,
scribes were assigned to provide 1-to-1 support to a provider (attending, resident, nurse
practitioner, or physician assistant) for that provider’s work shift. The scribe schedule
was developed independently of the providers’ schedule, with no preference given
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based on specific providers. An alternating-day pattern ensured balance between the
scribe and non-scribe groups in time of day, day of week, and patient complexity.

Results: During the study period, 8,015 adult patients were seen, of whom 2,091
(26%) were managed by a provider with a scribe. During the same period, 1,921
pediatric patients were seen, of whom 1,003 (52%) were managed by a provider with a
scribe.

When evaluating adult patients, overall length of stay (LOS) was significantly
longer for scribed patients (265 minutes scribed versus 255 minutes not scribed,
p¼0.028). The remainders of the analyzed throughput measures (door to provider,
provider to disposition, and total time in treatment room) had higher summary values,
but were not significant. Subgroup analysis revealed that patients seen by PGY3
residents had significantly shorter LOS when seen with a scribe (244 minutes scribed,
262 minutes not scribed, p¼0.021). Also, when the final month’s data were analyzed
separately, patients seen only by an attending physician had shorter overall LOS when
seen with scribes (281 minutes scribed, 317 minutes not scribed, p¼0.038).

In the pediatric ED, overall LOS (163 minutes scribed versus 151 minutes not
scribed, p¼0.011), door to provider (21 minutes scribed, 16 minutes not scribed,
p<0.001), and treatment room duration (130 minutes scribed, 123 minutes not
scribed, p¼0.020) were significantly longer when the treatment team had a scribe.
These differences persisted when subgroup analysis looked only at the last month of the
study period.

Conclusions: Scribes made variable impact on patient throughput metrics in the
first few months’ post implementation. For the entire period, senior residents had
improved LOS when paired with scribes. After several months’ experience, attending
physicians seeing adult patients had improved patient throughput times, but this did
not hold true with pediatric patients. While most patient throughput analyses did not
favor scribes early after implementation, the clinical significance of these findings is
unclear. Future definition of their clinical impact will allow for a more educated cost/
benefit analysis and add to the understanding of how long is required before
throughput efficiencies may be seen post-scribe implementation.

112 Randomized Comparison of Three Different
Lengths of Guidewire Insertion to Reduce
Arrhythmic Episodes During Central Venous
Catheterization Through Right Internal
Jugular Vein

Lee J, Lee J-M, Kim C-S/Keimyung University Dongsan Medical Center, Keimyung
University College of Medicine, Daegu, Korea, Republic of, Seoul Metropolitan
Government-Seoul National University Boramae Medical Center, Seoul, Korea,
Republic of

Study Objectives: The purpose of this study was to compare the incidence of
arrhythmia by three different lengths of guidewire insertion (15 cm, 17.5 cm, and 20
cm) prior to tissue dilation during central venous catheterization through right internal
jugular vein.

Methods: Sixty-nine patients undergoing elective surgery requiring central
venous catheterization via right internal jugular vein were enrolled in this double-
blinded, prospective, randomized, controlled study. All patients were randomly
allocated to 15 cm group, 17.5 cm group, or 20 cm group according to the length of
guidewire insertion prior to the application of tissue dilator for central venous
catheterization. An anesthesiologist, who was blinded to this study, performed the
central venous catheterization using a sterile Seldinger technique after induction of
anesthesia. The occurrence of arrhythmic episode was checked by an investigator
while the performer was dilating soft tissue with a tissue dilator after guidewire was
inserted to assigned length into the right internal jugular vein in each patient.
Patient’s characteristics including sex, age, height, weight, underlying disease of
hypertension, diabetes mellitus, and chronic kidney disease, preoperative level of
BUN, creatinine, and potassium were recorded. Also, patient’s skin toughness was
classified as “mild,” “moderate,” or “severe” by asking the performer after completion
of the procedure.

Results: Total of 29 patients experienced arrhythmic episodes during the
application of tissue dilator. Guidewire-induced arrhythmia rate of 15 cm group,
17.5 cm group, and 20 cm group was 0.26 (6/23), 0.35 (8/23), and 0.65 (15/23)
respectively. The incidence of arrhythmic episodes was higher in the 20 cm group
rather than 17.5 cm group (p¼0.039) and 15 cm group (p¼0.008). There was no
significant difference in the guidewire-induced arrhythmia rate between 15 cm group
and 17.5 cm group (p¼0.542). As patient’s skin was tougher, the arrhythmia rate
was higher in all groups. And, the rate was significantly higher in patients with

“severe” skin toughness (9/40) than in patients with “mild + moderate” skin
toughness (5/6) when the data of group I and II were merged (p¼0.007). There was
no significant correlation between other variables and the arrhythmia rate. No
guidewire was pulled out accidentally from the internal jugular vein during the
procedure in any patient.

Conclusion: Compared with 20 cm, both 15 cm and 17.5 cm of length of
guidewire insertion prior to tissue dilation can reduce the incidence of arrhythmic
episode in the procedure of central venous catheterization via right internal jugular
vein. We also recommend that more attention should be paid in patients whose skin is
severely tough even although physician use 15 cm or 17.5 cm as a length of guidewire
insertion prior to tissue dilation.

113 Impact of Scribes on Billed Relative Value
Units in an Academic Emergency Department

Jones DD, Nestler DM, Lohse CM, Varghese RS, Williamson ES, Sadosty AT, Heaton HA/
Mayo Clinic, Rochester, MN

Study Objectives: To assess the impact of scribes on relative value units (RVUs) in
both adult and pediatric emergency departments (EDs).

Methods: A prospective observational study was developed in a tertiary care
academic ED that contains both an adult and pediatric ED. Completed patient charts
were coded by an external billing and coding company, then returned and mapped by
ICD-9 diagnostic codes to allow for comparison by diagnostic groups.

All ED patients from February 1, 2015 through September 30, 2015 were
included. There were no exclusions.

Scribes were hired and trained between February and May. After completing
individualized training by a staff member with more than 10 years experience in
implementing scribe programs, scribes were scheduled to provide 1-to-1 support to a
provider (attending, resident, nurse practitioner, or physician assistant) during the
duration of that provider’s shift. Comparisons were made between scribed and non-
scribed patient visits.

Results: There were 49,389 patient visits during the study period, of which
7,865 (15.9%) were scribed (ie, seen by a provider working with a scribe). The
study population included 39,926 adults (80.84%) and 9,463 pediatric patients
(19.16%).

Amongst the adult patient cohort, the charting generated for scribed patient visits
produced 0.20 additional RVUs per patient compared to non-scribed visits
(p<0.001). More specifically, scribes generated additional RVUs in ESI level 2 (0.27
higher RVU/patient, p<0.001) and level 3 (0.13 higher RVU/patient, p<0.001) adult
patients. Scribed charts had higher RVUs in several diagnostic categories, including
chest pain (0.36 higher RVU/patient, p<0.001), ear nose and throat diagnoses (0.43
higher RVU/patient, p¼0.040), leg fractures (0.60 higher RVU/patient, p¼0.027),
heart (0.40 higher RVU/patient, p<0.001), psychiatry (0.29 higher RVU/patient,
p¼0.002), and respiratory diagnostic categories (0.31 higher RVU/patient, p<0.001).
Only vision-related diagnoses led to less RVUs per patient when scribed (0.52 less
RVU/patient, p¼0.027). For adult encounters, a multivariable model revealed scribes
positively impacted RVUs even after adjusting for patient sex, acuity, month and daily
census.

Scribed encounters generated 0.08 less RVUs per pediatric patient compared to
non-scribed encounters (p¼0.007). ESI category had no effect on RVUs for pediatric
patients. Categories where scribed charts had higher RVUs than charts without a scribe
included joint complaints (0.67 higher RVU/patient, p¼0.034) and vomiting/diarrhea
(0.30 higher RVU/patient, p¼0.047). Categories where scribed charts had less RVUs
per patient were in ear nose and throat diagnoses (0.18 less RVU/patient, p¼0.025)
and headache (0.53 less RVU/patient, p¼0.023).

Conclusions: Scribes had a positive impact on RVUs in adult patients, but not the
pediatric population. Amongst adult patients, scribes led to higher RVUs in ESI level 2
and 3 adult patients but not ESI 4 and 5 patients, perhaps suggesting an inability of
scribes to improve revenue capture on lower acuity patients.

114 Computed Tomographic Imaging in the
Assessment of Blunt Facial Injury in the
Emergency Department

Finnerty NM, Caterino JM/The Ohio State University, Columbus, OH

Study Objectives: Blunt facial injury is a common emergency department (ED)
presentation, however, there is considerable variation in the use of computed
tomographic imaging (CT) in the assessment of facial fractures and there is no current
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literature defining the proportion of fractures which are of clinical significance or
identifying indications for CT scanning.

The objective of this study was to determine the percentage of clinically significant
facial fractures among patients receiving CT imaging following blunt facial trauma in
the ED. A secondary objective was to identify univariate predictors of clinically
significant facial fracture.

Methods: We performed a structured retrospective chart audit on adult ED
patients with blunt facial injury who underwent CT imaging of the face or orbits
between January 2013 to December 2014 at two affiliated EDs. The primary outcome
was identification of facial fractures of clinical significance by CT, defined as any
fracture in which an intervention was performed or recommended by a consulting
specialist. We performed univariate logistic regression to identify predictors of the
outcome examining mechanism of injury, historical data, and physical examination
findings.

Results: Fourteen of 185 (7.6%; 95% CI, 4.2 to 12.4%) had a fracture of clinical
significance. Of these, only one patient (0.5%; 95% CI, 0.01 to 3.0%) required
admission for emergent open reduction and internal fixation (ORIF). Five patients
(2.7%; 95% CI, 0.9 to 6.2%) underwent out patient ORIF with an average follow
up time of 28 days (�5.9 days) with no apparent difference in outcome at 30 day
follow up. Step deformity and decreased facial sensation were perfectly predictive of
facial fractures, though extrapolation is limited by sample size (n¼6). Additional
univariate predictors of clinically significant fractures included male sex (OR 11.8,
p¼0.019), step deformity (OR 8.2, p¼0.023), and dental fracture (OR 14.3,
p¼0.001).

Conclusions: The prevalence of clinically significant facial fractures by CT imaging
following blunt facial trauma was 7.6% and only a single patient (0.5%) required
hospital admission for emergent management. We identified several univariate
predictors of positive scans. Given the low rates of positive scans and emergent
intervention, algorithms should be developed to decrease use of CT imaging in these
cases. Further research is needed to identify patients at greatest risk for clinically
significant facial fractures.

115 Acute Care Diagnostics Collaboration:
Bayesian Diagnostic Quality Assessment of
Quick Sepsis-Related Organ Failure
Assessment Score (qSOFA) Integrated with
Out-of-Hospital Point-of-Care Lactate

Baez AA, Cochon L/Jackson Memorial Hospital, Miami, FL; Universitat de Barcelona,
Barcelona, Spain

Study Objective: Sepsis is now considered as the most common cause of death
unrelated to coronary syndromes in intensive care units, with a mortality rate of more
than 200,000 per year in the US. Prompt identification and treatment decreases
morbidity and mortality, new guidelines have included the development of scoring
systems like quick Sepsis Related Organ Failure Assesment score (qSOFA) to achieve
this goal. The objective of this study is to assess the predictive diagnostic quality of
qSOFA in low, moderate, and high-risk stratified population validated by prehospital
lactate using Bayesian statistical modeling.

Methods: A Bayesian mathematical model was developed. qSOFA was used to risk
stratify into low, moderate, and high risk. One point was low, 2 points was moderate
and 3 points was high. Each population was attributed a percentage risk, and used as
pre-test probability (PRE) in the Bayesian nomogram. Sensitivity and specificity of
prehospital sepsis were attained from pooled meta analysis data. Absolute (ADG) and
relative diagnostic gains (RDG) were attained comparing posttest probability (POST)
from that of qSOFA pretest result.

Results: Pooled meta-analysis data for prehospital lactate yielded a sensitivity of
0.76 and specificity of 0.55, for a positive likelihood ratio (LR+) of 1.69 and negative
likelihood ratio (LR-) of 0.44. Consistent with qSOFA, low-risk population had a
3.0% PRE, 5% CI [4%,6%] POST for an ADG OF 2.0% and RDG of 66.6%.
Moderate risk population PRE 6.0%, POST 10.0% CI [8%,11%], ADG 4.0%, RDG
66.6%. High-risk qSOFA PRE 23.0%, POST 34.0% CI [31%,36%], ADG 11.0%,
RDG 47.8%.

For LR out-of-hospital lactate, qSOFA low-risk population PRE was 3.0%, POST
1.0% CI [1%,3%], ADG -2.0%, RDG 66.6%. Moderate-risk PRE 6.0%, POST
3.0% CI [2%,4%], ADG -3.0%, RDG -50.0%. High-risk qSOFA PRE 23.0%, POST
12.0% CI [9%,14%], ADG -11.0%, RDG -47.82%.

Conclusion: Bayesian mathematical model demonstrated that qSOFA-based
clinical decision can be complemented by the use of point-of-care lactate.

116 Withdrawn

117 Trends in Computed Tomography and
Ultrasonography Use in Pediatric Patients
Presenting to US Emergency Departments
With Non-traumatic Abdominal Pain from
2007 to 2011

Cohen JS, Niles L, Badolato G, Chamberlain J, Goyal M/Childrens National
Medical Center, Washington, DC; Milken Institute of Public Health,
Washington, DC

Study Objectives: Computed tomography imaging for pediatric abdominal
pain increased every year between 1999 and 2007. The Image Gently campaign,
launched in 2007 by The Alliance for Radiation Safety in Pediatric Imaging,
raises awareness of opportunities to lower radiation dose in the imaging of
pediatric patients. Our objective is to describe trends in CT and ultrasound (US)
imaging for the evaluation of non-traumatic abdominal pain among pediatric
patients who presented to U.S. emergency departments (ED) between 2007 and
2011. We hypothesized that CT use would decrease and US use would increase
since the introduction of the Image Gently campaign. Our secondary objective
was to determine whether pediatric EDs in comparison to general EDs were
more likely to use US as compared to CT when imaging children with
abdominal pain.

Methods: We used data from the National Hospital Ambulatory Medical Care
Survey (NHAMCS) to measure temporal trends in CT and US use in children less
than 20 years old presenting with abdominal pain not related to trauma. We
performed multivariable logistic regression to identify the strength of association of
ED type (pediatric versus general ED) with CT and US use after adjusting for
potential confounding variables, including sex, race, age, region, triage acuity, pain
score, visit time and day of the week, insurance status, and final diagnosis of
appendicitis.

Results: There were 2,427 unique observations, representing an estimated 9.3
million ED visits. Of these, 10.1% (95% CI 8.5-11.7%) had US only, 15.7% (95%
CI 13.8-17.6%) CT only, 1.9% (95% CI 1.3-2.5%) received both, and 72.3%
(95% CI 69.9-74.7%) were not imaged. The overall rates of CT (ptrend¼0.89 ) and
US (ptrend¼0.85) imaging did not change over the study period. After adjusting for
patient demographics and visit characteristics, the use of CT imaging alone was
higher in those treated at general EDs compared to those treated in pediatric EDs
(AOR 2.86, 95% CI 2.56-3.23) and conversely, the use of only US imaging was
higher in those treated in pediatric EDs compared to those treated in general
EDs (AOR 2.12, 95% CI 2.09-2.15). The use of both US and CT, was higher
in those treated at pediatric EDs compared to general EDs (adjusted OR 4.32, 95%
CI 1.40-13.40).

Conclusions: Rates of CT imaging in pediatric patients with non-traumatic
abdominal pain have leveled off since the introduction of the Image Gently campaign.
Treatment in pediatric EDs is associated with higher rates of US use and decreased
rates of CT as compared to treatment in general EDs.
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118 The Utility of Diagnostic Ultrasound for the
Identification of Individuals “At Risk” for the
Development of Patellofemoral Joint
Osteoarthritis

Gordon RD, Lyon M, Bolgia LA/Augusta University, Augusta, GA

Study Objectives: An excessive laterally positioned patella is associated with
patellofemoral pain (PFP) and may contribute to patellofemoral joint osteoarthritis
(PFJOA). Identifying young adults with PFP is important so that strategies for
preventing PFJOA can be started early. Typically, PFP is diagnosed using
radiographs, computerized tomography, or magnetic resonance imaging. Diagnostic
ultrasound may be a viable alternative since it provides real-time feedback in a cost
effective, easily accessible, and safe manner. The purpose of this study was two-fold.
The first aim was to establish intra-rater reliability for quantifying patella position
using diagnostic ultrasound. The second aim was to determine if individuals with
PFP exhibited a more laterally positioned patella than controls when measuring the
RAB angle.

Methods: This was a cross-sectional, observational study. Twenty-three individuals
with PFP and 16 controls were included. Patella offset angle (RAB angle) was
measured using diagnostic ultrasound. The RAB angle was formed by drawing one
line from the femoral trochlea to the center of the infrapatellar fat pad and another
from the femoral trochlea to the center of the patella tendon. To establish intra-rater
reliability, we assessed the RAB angle for the left and right knee of 4 controls (a total of
8 knees). Although the lead author captured the images and drew the RAB angles,
another investigator calculated the values without disclosing them. The procedure was
performed twice on each knee. To determine if RAB angles differed between
individuals with and without PFP, 2 measures of the most affected knee for subjects
with PFP and the right knee for controls were taken. The examiner was blinded to
group assignment. The average of the 2 measures was used for data analysis. Intraclass
correlation coefficient [ICC3,1] and the standard error of measure (SEM) were used
to determine intra-rater reliability; an independent t-test was used to determine
between-group differences in RAB angle. The level of significance was established at
the 0.05 level.

Results: ICC3,1 for the RAB angle measure was 0.94 with a SEM of 3.9�. Subjects
with PFP had a greater RAB angle than controls (13.9� versus 5.8�; t¼2.4; P¼0.02),
suggestive of a more laterally positioned patella.

Conclusions: Results from this investigation showed that measuring the RAB angle
with diagnostic ultrasound provided a reliable measure. More importantly, these results
showed that individuals with PFP exhibited a more laterally positioned patella than
controls. These findings are clinically relevant, given that PFP can progress to PFJOA.
Conservative treatment (eg, physical therapy) has been the recommended treatment for
PFP. Early identification and referral to rehabilitation for this cohort may prevent or
delay the onset of PFJOA. However, future investigations are needed to make this
determination.

119 Development of a Clinical Prediction Rule for
Urinary Tract Infection

Kerr D, Holland RR, Eckhardt EM, Demers MA, Ellis N, Agan KJ, Martin DA, Paradis N/
Dartmouth Hitchcock Medical Center, Lebanon, NH; North Country Hospital,
Newport, VT

Study Objectives: Accurate interpretation of urinalysis (UA) requires knowledge of
prior probabilites and the diagnostic power of several, potentially interacting UA
results. This complexity is amenable to machine-learning model development.

The purpose of this study was to build a clinical prediction rule for urinary tract
infection based upon UA results and demographics.

Methods: UA results, demographics, and urine culture results were obtained in a
convenince sample of 14,716 specimens where a culture was performed independent of
urinalysis findings. Training set data included sex, age, inpatient vs outpatient, floor of
origin, method of specimen collection, microscopic wbc count, leukocyte esterase
evaluation, nitrite evaluation. Prior odds were determined for age and sex. Diagnostic
categories included: “No Growth” (No growth and colony count 100,000);
“Uncertain” (colony counts > 10 K and < 100k). Standard regression and Bayesian
methods were used for model algorithm devlopment.

Results: Age, sex, WBC count, nitrites, and luekocyte esterase had significant
univariate predictive power. Models incorporating increasing numbers of these

parameters had increasing ROC AUC, with a 5-variable Bayesian model having a ROC
AUC of .88.

Conclusion: It is possible to develop a predicitve algorithms based on a minority of
UA components that when combined with prior probabilities has good predictive
ability. Routinely accessing this predictive power would require clinical information
systems that routinely capture knowledge of prior probabilties and can peform
calculations that exceed the capacity of the unaided human mind. Validation in a
separate data set is not required.

Table 1. ROC Areas for Prediction Equations

Variables

ROC Area
for Prob

(Growth>10

ˇ

6)

ROC Area
for Prob

(No Growth)

LR for Nitrite
* prior odds

.768 .709

LR for Leukocyte esterase
* prior odds

.822 .798

LR for WBCs
* prior odds

.831 .768

LR Leukocyte * LR for WBC
* prior odds

.848 .819

LR for Nitrite * LR for WBC
* prior odds

.878 .830

LR for Leukocytes * LR for Nitrite
* prior odds

.867 .823

LR for Leukocyte esterase
* LR for Nitrite * LR for WBC
* prior odds

.874 .848

LR¼ Likelihood Ratio

120 Plasma Inducible Nitric Oxide Synthase as a
Biomarker for Sepsis in Emergency
Department Patients

Jessica Pan S-M, Sweet R, Wu A, Ong CM, Zhang A, Webber R/University of California,
San Francisco/Zuckerberg San Francisco General, San Francisco, CA; Research &
Diagnostic Antibodies, Las Vegas, NV

Study Objective: Plasma inducible nitric oxide synthase (iNOS) has been found
to be a useful biomarker for the onset of the sepsis pathology in patients at risk for
developing sepsis while in the intensive care unit (ICU). Our goal was to determine
if plasma iNOS could serve as a biomarker for the onset of sepsis, the earliest lab
test for sepsis, in patients considered at risk of becoming septic when seen in the
emergency department (ED) of a large university-affiliated County/General
Hospital.

Methods: Remnant blood samples were obtained from 146 patients who had a
blood culture ordered during their ED visit at Zuckerberg San Francisco General
(ZSFG). Samples were collected within 3 hours of draw time, centrifuged for 10
minutes, aliquoted and frozen at -70�C. Each patient’s clinical status was assessed by
ED chart review while remnant blood sample was assayed for the presence of plasma
iNOS using the PliNOSa® K-1600 EIA test kit made by Research & Diagnostic
Antibodies. Indicators used to imply sepsis status included systemic inflammatory
response syndrome (SIRS) criteria, placement on anti-infectives and/or beta blockers,
lactate level, diagnosis or suspicion of sepsis by ED physician, creatinine and white
blood cell values, end organ dysfunction, blood pressure, and blood culture results. A
positive iNOS test was an assay result greater than 2.6 ng/ml. Each patient’s clinical
status was correlated to his/her plasma iNOS level. In depth chart review analyses were
done on septic patients with negative iNOS results and non-septic patients with
positive iNOS results. Example of some confounding factors included prior anti-
infective use before ED visit or non-nosocomial septic discharge diagnosis of admitted
patients.

Results: The results of this clinical study are summarized in the table below.
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Clinical Sensitivity and Specificity for Plasma iNOS Assay

N[146

ED Chart Review Medical Record Review

Septic Non-septic Septic Non-septic

iNOS Positive 66 22 76 12
iNOS Negative 38 20 14 44
Sensitivity/Specificity 63.4/47.6 84.4/78.5
PPV/NPV 75.0/34.5 86.3/75.8

Using the medical record review, this population was enriched (62%) with septic
patients making the positive predictor value (PPV) a more relevant indicator of the
performance of this test.

Conclusion: Plasma from each study subject was assayed for the presence of
iNOS - an intracellular enzyme that is only expressed after induction by
lipopolysaccharide (LPS) and/or inflammatory cytokines - that is released into the
circulatory system when the normal apoptotic scavenging process becomes dysregulated
and the induced cells become secondarily necrotic, swell and burst. Subsequently,
iNOS is released in microvesicles into the circulation and, thus, can serve as a sepsis
biomarker. The plasma iNOS assay correlated well with the medical record’s diagnoses
of sepsis and is a promising assay for the triage of ED patients. In contrast, the plasma
iNOS assay did not correlate as well to the ED physician’s clinical assessment
suggesting that the initial diagnosis of sepsis while patients are in the ED is often
difficult. We are hopeful the iNOS biomarker will allow ED physicians to better
evaluate potential septic patients in the future, but further studies are needed to validate
our assumptions.

121 Paramedics Receiving Training in Low Acuity
Complaints Demonstrate Safety in Alternate
Destination Disposition Recommendations

Masroor M, Schlesinger SA, Nguyen TH, Koenig KL, Schultz CH, Miler K/University of
California, Irvine, Irvine, CA

Study Objectives: In 2015, the Orange County Fire Chiefs Association (OCFCA)
launched the Alternate Destinations Pilot Project as part of the California Community
Paramedicine Pilot. The regional project was designed to permit paramedic transport of
low acuity patients to Urgent Care Centers (UCC) instead of emergency departments
(ED). Outside groups expressed concern that paramedics would be unable to
differentiate low-acuity patients from those with significant illness. The objective of
this study is to evaluate whether paramedics with additional training in Alternate
Destination evaluation can safely identify patients appropriate for transport to a non-
emergency care center.

Methods: The University of California, Irvine Center for Disaster Medical
Sciences provided research support to the regional project. Alternate Destination
Paramedic Trainees (ADPT) received 4 hours of continuing education on evaluating
low acuity patients for appropriateness of transport to UCC. Eligible patients were
defined as those with extremity injuries, soft tissue infection or injury, lacerations
with controlled bleeding, cough, and/or fever. ADPTs evaluated this cohort of
patients, and were prompted by their electronic Patient Care Records to enter
disposition recommendations. Patients deemed “appropriate for UCC” and
contacted during UCC operating hours were offered enrollment in the OCFCA pilot
and transport to UCC. Transporting fire department personnel collected outcome
data from all patients transported to “pilot partner hospitals” or UCCs as part of
their Quality Assurance process, regardless of enrollment in the pilot project or final
transport destination. Fire departments provided data to University of California,
Irvine, Center for Disaster Medical Sciences researchers, who performed research
oversight and data analysis of the overall project. ADPT disposition
recommendations were deemed appropriate if the patients were transported to and
discharged from the UCC, or if the patient was transported to an ED and discharged
from there within 6 hours of arrival.

Results: ADPTs are projected to evaluate 800 patients over the first year of the
pilot project. Based on current data (from the first six months of the project) they will

designate approximately 200 of these patients as appropriate for UCC. This patient
cohort will be transported to partner hospitals or UCCs from which outcome data will
be retrievable. If the true percentage of patients with inappropriate disposition is 5%,
power calculations and a priori outcomes thresholds suggest that a sample size of at
least 200 patients designated as “appropriate for Urgent Care” will provide 80% power
to conclude that the percentage of inappropriate disposition recommendations was less
than 10%.

Conclusion: Given our preliminary (first 6 months) data, we anticipate that overall
data will demonstrate ADPT-trained paramedics make safe and appropriate disposition
recommendations for patients with selected low-acuity complaints. This would directly
contradict previous studies that demonstrated significant paramedic undertriage of
prehospital patients.

122 An Evaluation of Screening Tools to Predict
Opioid Misuse in the Emergency Department

Chalmers CE, Wilson MP, Mullinax SZ, Brennan JJ/UC San Diego Department
of Emergency Medicine Behavioral Emergencies Research (DEMBER) Lab,
San Diego, CA

Study Objectives: Several screening tools currently exist to identify opiate misuse
in patients with chronic pain complaints. However, these screens are typically used in
outpatient settings, and there is little work on their usefulness in the emergency
department (ED). The goal of this study was to assess the effectiveness of three
screening tools for opioid misuse within the emergency department to predict
which patients are at risk for misuse of their prescribed narcotics for chronic,
non-cancer pain.

Methods: This was a prospective observational study enrolling a convenience
sample of patients who presented to an academic ED for a chief complaint of pain
� 6 months or for a refill request of an opiate. Patients completed the Opioid Risk
Tool (ORT), Screener and Opioid Assessment for Patients with Pain - Revised
(SOAPP-R), and Current Opioid Misuse Measure (COMM). High risk for opiate
misuse on the ORT was defined as scoring in the high-risk category, while low risk
for opiate misuse was defined as scoring in the low or moderate-risk category.
These measures were compared against a composite gold standard of nine aberrant
behaviors, including soliciting opiate prescriptions from 3 or more physicians,
forging or selling prescriptions, or an abnormal urine drug screen, all of which have
been previously shown in existing literature to indicate drug abuse. The presence of
aberrant behaviors was monitored in the patient’s electronic medical record and in
California’s Prescription Drug Monitoring Program, the Controlled Substance
Utilization Review and Evaluation System (CURES). 100% of patients had
CURES data in the 90 days after their ED visit and 68.8% had CURES data for
the full 90 days before their ED visit. We calculated the sensitivity, specificity, and
diagnostic odds ratios for each of the screening tools and used receiver operator
characteristic (ROC) curves to assess their effectiveness to predict risk of opioid
misuse.

Results: A total of 154 enrolled patients were enrolled in the study (mean age¼48;
49.6% female). Abdominal and back pain accounted for 47.4% of the chief
complaint. 86 patients (55.8%) were determined to be at risk for opiate misuse, as
defined by displaying one or more aberrant behaviors within 3 months before or after
their ED visit. Using the published cutoff scores defining high risk for opioid misuse
in each of the assessment tools, the sensitivity of these tools to correctly classify
patients at risk for opiate misuse were 38.4%, 60.5%, and 50.6% in the ORT,
SOAPP-R, and COMM respectively. The specificity of the assessment tools were
58.8% for the ORT, 50.0% for the SOAPP-R, and 52.1% for the COMM. The
positive predictive values of the ORT, SOAPP-R, and COMM were 0.54, 0.60, and
0.57, respectively. The area under the ROC curve for the ORT, SOAPP-R, and
COMM was 0.510 (95% confidence interval [CI], 0.416-0.604), 0.579 (95% CI,
0.487-0.670), and 0.574 (95% CI, 0.483-0.665), indicating poor accuracy for each of
the measures.

Conclusion: In a preliminary study among emergency department patients with
nonmalignant chronic pain, the currently established opioid misuse screening tools
poorly determine which individuals are at a high risk for opioid-related aberrant
behaviors. Further studies are needed to investigate the applicability of these tools in
the emergency department.
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123 Evaluation of the Motor Vehicle Crash Scene
to Improve Patient Outcome

Singh A, Bhagat N, Sukpraprut-Braaten S, Baker WB III, Melton C, Steele J,
Lenderman D, Neel S, Schmidt K, Oumeddour R/Kansas City University of Medicine
and Biosciences, Kansas City, MO; Unity Health, Searcy, AR

Study Objective: Injuries to the body during a motor vehicle crash vary by
the dynamics of the crash. Emergency physicians are often not on scene to
understand the crash dynamics and gauge the severity of the injuries. The aim of
this study was to delineate the scene factors emergency medicine technicians
(EMTs) should inform the trauma center in an effort to decrease fatal outcomes.
By understanding the scene factors emergency medicine physicians may be able to
improve outcomes.

The objective of the study is to understand which motor vehicle crash scene factors
increase risk of mortality.

Population of Interest: Drivers located in the United States, aged 18 and older,
traveling in automobiles with a front steering wheel airbag.

Study Design: Retrospective observational study.
Methods: The study was based on the motor vehicle crashes reported in the

National Highway Traffic Safety Administration’s National Automotive Sampling System
Crashworthiness Data System during 2012-2014. Only vehicles equipped with a front
steering wheel airbag were included in the study. For each crash, age of driver, plane of
impact, area of body injury, fatality, and front steering wheel airbag deployment status
was collected. Logistic regression analyses were conducted using a statistical package
R i386 3.2.1 to identify the fatality and bodily injuries risk factors.

Results: There were 331 crashes with 397 victims analyzed. Of the 397 victims, 235
(59%) were male and 162 (41%) victims were female. There were 98 (25%) fatal
victims. Among the fatal victims, 49 (50%) victims had head trauma, 34 (35%) victims
had chest trauma, 8 (8%) victims had abdominal trauma, and 7 (7%) victims had lower
extremity trauma. In comparison to the lower extremity trauma and superficial injuries,
the head trauma victims are 6 times more likely to have a fatal outcome (95% CI¼2.6 to
14.1, p<0.0001); the chest trauma victims are 4 times more likely to have a fatal
outcome (CI¼1.7 to 9.5, p<0.0001). Abdominal trauma patients are not at any greater
risk of death in comparison to the patients with lower extremity and superficial trauma.
There were 273 (69%) victims involved in frontal plane crashes. The frontal plane of
impact victims had 2.5 times higher odds to have a head trauma (95% CI¼1.5 to 4.1,
p<0.001) and 1.2 higher odds to have a chest trauma (p<0.05) compared to lateral and
posterior crashes. A crash in the frontal plane did not increase the odds of having
abdominal trauma. We also investigated the effect of airbag deployment on head and
chest trauma. Airbag deployment decreased head trauma by 1.7 times (95% CI¼2.8 to
1.1, p¼0.03), but increased chest trauma by 2.1 times (95% CI¼1.2 to 3.7, p¼0.01).

Conclusion: Certain factors at the scene in motor vehicle crashes are associated
with higher rates of mortality. EMTs should provide scene information such as plane of
impact and airbag deployment to emergency physicians so that they are better able to
evaluate potential injuries. Patients involved in a crash in which the steering wheel
airbag deployed should be monitored for potentially fatal chest trauma. Patients who
experienced a frontal impact crash should be monitored and treated more aggressively
for head and chest traumas. Patients who suffer head trauma, are more likely to have a
fatal outcome. The study results suggest vehicle modifications and medical
interventions be developed to decrease mortality from head trauma.

124 Patient Satisfaction With Scripted Consent
Performed by Paramedics for Enrollment in
Out-of-Hospital Research

Masroor M, Schlesinger SA, Nguyen TH, Schultz CH, Koenig KL, Miller K/University of
California, Irvine, Irvine, CA

Study Objectives: Consent of patients in the out-of-hospital environment faces
multiple obstacles, many of which stem from concerns related to research ethics in
attaining informed consent in a potentially high-stress environment. Although a
mechanism exists for attaining a waiver of informed consent for research on critical
procedures, there is no generally format for consenting non-critical patients for
involvement in studies of out-of-hospital interventions. Previous reports have described
a physician consent performed by phone for an out-of-hospital intervention but did not
describe study participant satisfaction with this consent process. Our objective is to
evaluate the use of a scripted consent process performed by treating paramedics, with
physician on-call for patient questions.

Methods: The Orange County Fire Chiefs Association (OCFCA) Alternate
Destinations Pilot Project is a prospective, observational pilot study in which out-
of-hospital alternate destination paramedic trainees (ADPTs) are trained to assess
specific potentially low-acuity conditions and recommend transport to urgent care
clinic (UCC) transport instead of emergency departments (ED) for appropriate
patients. To be enrolled in the pilot project and study, patients must be contacted
during UCC operating hours, deemed “appropriate for UCC” by an ADPT, and
determined eligible for study participation by ability to provide independent
consent in one of the included study languages (English, Spanish, Vietnamese). No
proxy consent is permitted. Consent is read by trained paramedics off of a printed
script, and includes an invitation to the patient to ask questions of the paramedic,
as well as questions of an on-call research physician. Two on-call research
physicians were available by pager and phone. The research physicians were not
permitted to provide medical advice to patients or ADPTs, but could answer
questions related to study involvement. Once enrolled, subjects were given the
option of UCC or ED transport and were followed for treatment outcomes and
patient satisfaction, regardless of their chosen transport destination. Scripted phone
follow-up surveys were performed 96 hours after enrolment and included Likert
items regarding satisfaction with care, confidence in paramedic disposition
recommendations, and understanding of paramedic communication regarding the
pilot project and study participation.

Results: The study is ongoing and the current abstract reports interim (6 month)
results of a pilot project expected to continue for a total of 12-24 months. In the first
6 months, 18 patients were enrolled in the study via the scripted consent process.
There were no requests by patients to ask additional questions of the study
physician. Phone follow-up surveys were successfully completed with 14 patients.
Interviewed patients universally stated that they felt confident in paramedic transport
recommendations and 13 of 14 were satisfied with care. In phone follow-up, all
patients responded that the paramedics explained the process in a way that was easy
to understand.

Conclusion: Scripted consent with on-call physician researchers available by phone
was well by participating patients. This form of consent may decrease logistical barriers
to conducting future out-of-hospital research while maintaining strict adherence to
research ethics.

125 Evaluating the Effectiveness of an
Emergency Department-Based Referral to a
Community Asthma Prevention Program on
Reducing Emergency Department Utilization
for Asthma

Abdur-Rahman M, Joseph M, Kalynych C, Smotherman C, Lott M/UF Health College of
Medicine Jacksonville, Jacksonville, FL; UF Health College Of Medicine Jacksonville,
Jacksonville, FL

Study Objectives: Asthma is the most common chronic pediatric illness in the
United States. Community Asthma Programs (CAP) and asthma education performed
in the emergency department (ED), which requires significant resources, have been
shown to successfully reduce the burden of pediatric asthma on families and the health
care system, including EDs. To date, there is scant literature demonstrating the impact
of referring ED asthma patients to existing CAP after discharge from the ED on
subsequent ED visits and hospitalizations.

Methods: A retrospective chart review was conducted on patients seen in an
academic urban and children’s hospital EDs from July of 2013 to October of 2014
with asthma exacerbation who were referred to and completed CAP. Once the patient
enrolled in the CAP protocol, the interval prior to CAP enrollment was censored and a
new interval began. An interval-censored method was used to account for this
censoring using a Weibull distribution for the baseline hazard. Data included patient
demographics and emergency department visits pre- and post-CAP. The number of
ED visits prior to CAP was adjusted to estimate the rate per year. The times until ED
visits were modeled using a proportional hazards regression model and differences
between times until ED visits of patients before CAP and after CAP, stratified by
high-risk status were compared.

Results: Of the 81 children identified, 74 were included in the analysis, with a total
of 213 ED visits, 139 pre-CAP and 74 post-CAP. Thirty-three patients (45%) were
high risk, 73% were African American, 45% male, mean age was 3.6 years, and most
had Medicaid (80%) as their primary insurance. The median difference in ED visits
was 1 visit (25th percentile 0, 75th percentile 2). The hazard ratio of ED visits was
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significantly lower in post-CAP period (HR¼0.53, 95% CI 0.40, 0.71, p<.0001),
which indicates that patients had a lower probability of ED visits post-CAP compared
to pre-CAP. The hospitalizations showed a trend to decrease from 15% (21) in the pre-
CAP to 10% (7) in the post-CAP, but the decrease was not statistically significant.

Conclusion: This study demonstrates and supports that emergency based referrals
to a community asthma prevention program for children seen in the ED reduces the
subsequent number of asthma-related ED visits. Therefore, emergency physicians
should be aware of community-based programs such as CAP and strongly consider
referring pediatric asthmatics to local resources for asthma education.

126 An Observational Study of Albuterol
Administration by Basic Life Support Providers

Morgan S, Matthews P, Papas MA, Davis B, Megargel R/Christiana Care Health
System, Newark, DE; College of Health Sciences, University of Delaware, Newark, DE

Study Objective: Albuterol has been shown to improve outcomes in patients
presenting with bronchospasm in the prehospital setting. However, the administration
of albuterol therapy is restricted by scope of practice to Advanced Life Support (ALS) in
many Emergency Medical Services (EMS) systems throughout the country. Basic Life
Support (BLS) providers have traditionally only assisted patients with using their own
albuterol, but have not been granted authority to identify patients with bronchospasm
and administer albuterol to patients who may benefit from bronchodilator therapy. In
Delaware’s two-tiered EMS system, BLS often arrives on scene prior to ALS. To date,
very few studies have evaluated the efficacy of independent BLS administration of
albuterol. This study sought to evaluate the recognition of need, application, use, and
monitoring of albuterol use by BLS prior to ALS arrival.

Methods: This is a retrospective observational study using data collected
between July 2015 and January 2016 throughout a State BLS albuterol pilot
program. BLS companies that were previously trained to use and administer CPAP
were invited to participate in the study. Pilot BLS agencies attended a training
session on the recognition of need and administration of albuterol, and the
assessment of patients presenting with bronchospasm. We examined the use of
oxygen, albuterol, and CPAP in the bronchospastic patient, and the
appropriateness of administration by BLS providers when compared to ALS. The
“appropriateness” of BLS deciding to administer albuterol was determined by a
higher trained provider (paramedic, registered nurse, respiratory therapist, and/or
physician) and each use by BLS included a data collection form reviewed by one of
these higher trained providers.

Results: 112 patients were administered albuterol by BLS prior to the ALS arriving.
All (100%; N¼112/112) BLS providers administered albuterol correctly and
appropriately managed respiratory conditions after review. Only two percent of the
time (2/120) was an ALS responder already on site prior to the BLS responder arriving
at the scene. Initial interventions included oxygen (79%; 97/123), albuterol (96%;
118/123), CPAP (6.5%; 8/123), or other (0.8%; 1/123). The more common dose was
5 mg (83%; 102/123) compared to 2.5 mg (17%; 19/123). After albuterol
administration, heart rate (p <0.01) and respiratory rate (p¼0.04) significantly
declined whereas pulse oximetry (p< 0.01) improved. There were no significant
changes in systolic or diastolic blood pressure.

Conclusions: BLS providers were able to identify out-of-hospital patients with
bronchospasm and correctly administer albuterol nebulizer treatments in absence of
ALS oversight. EMS agencies should consider changing current protocols to allow BLS
to administer bronchodilators as a standard of care.

127 Emergency Department Interventions and
Their Effect on Delirium’s Natural Course:
The Folly May Be in the Foley

Noel C, Cirbus J, Han JH/Vanderbilt University Medical Center, Nashville, TN

Study Objectives: Delirium frequently occurs in older emergency department
(ED) and hospitalized patients. This form of acute brain dysfunction has been
associated with long-term cognitive decline, increased length of stay, and higher long-
term mortality. The care provided in the ED may have downstream effects on
delirium duration during hospitalization. We aimed to identify modifiable factors of
ED care associated with delirium duration in patients admitted to the hospital through
the ED.

Methods: This prospective cohort study was conducted at an academic, tertiary-
care hospital and enrolled patients in the ED. ED patients who were 65 years and older
and admitted to the hospital were included. Delirium was determined in the ED and
during the first 7 days of hospitalization using the modified Brief Confusion

Assessment Method (bCAM). All delirious patients and a random selection (17%) of
non-delirious patients were enrolled. The specific ED interventions investigated were
ED length of stay (LOS), opioid administration, benzodiazepine administration,
anticholinergic medication administration as measured by the anticholinergic burden
(ACB), and bladder catheter placement. These were obtained by medical record review.
The dependent variable was the total number of days delirious in the ED and hospital
(delirium duration). For each ED intervention, multivariable linear regression was
performed to determine if each ED intervention was associated with delirium duration
adjusted for age, dementia, baseline function, comorbidity burden, severity of illness,
nursing home residence, and central nervous system insult. P-value less than 0.05 was
considered statistically significant.

Results: A total of 228 older ED patients were enrolled. The median age
(interquartile range) was 74 (69-81.5) years old, 126 (55%) patients were female, 30
(13%) were non-white race, and 105 (46%) were delirious in the ED. The table shows
the 5 multivariable linear regression models. Only ED bladder catheter placement was
significantly associated with increased delirium duration after adjusting for confounders.

Table. Multivariable linear regression models to describe the relationship
between 5 delirium interventions and delirium duration

Independent Variable b-Coefficient P-value

ED LOS -0.01 0.56
ED Opioid Administration -0.03 0.92
ED Benzodiazepine Administration 0.28 0.74
ED Anticholinergic Burden -0.21 0.37
ED Bladder Catheter Placement 1.36 0.01

Conclusion: ED bladder catheter placement was significantly associated with
delirium duration and may present an opportunity for intervention. ED length of stay,
opioid administration, benzodiazepine administration, and anticholinergic burden,
however, were not significantly associated with delirium duration.

128 Determining Factors Associated With
EMTALA Investigations and Citations:
For-Profit Hospitals at Increased Risk

Menchine M, Terp S, Arora S, Berg E, Lam CN, Seabury SA/USC Keck School of
Medicine, Los Angeles, CA

Study Objectives: In 1986 Congress passed the Emergency Medical Treatment and
Labor Act (EMTALA). This anti-dumping statute requires medical screening evaluation
of patients presenting to an emergency department (ED), stabilization of identified
emergent conditions, and, when indicated, transfer for higher level of care. Penalties for
EMTALA violation include fines, as well as suspension or termination from Center for
Medicare and Medicaid Services (CMS) reimbursement. CMS authorizes investigations
of EMTALA complaints and assigns citations when a violation is identified. Previous
research demonstrated substantial regional variation in EMTALA enforcement but, to
date, nothing is known about hospital-level characteristics associated with EMTALA
investigation. The goal of this study is to identify hospital-level features associated with
an EMTALA investigation and/or citation.

Methods: This is a retrospective study examining associations between hospital
characteristics and EMTALA enforcement. Observational data on EMTALA
enforcement activities between 2005-2013 were obtained from CMS via a Freedom of
Information Act request. Hospital characteristics were obtained from the American
Hospital Association (AHA). Variables from the AHA include hospital name and
Medicare identification number, hospital location (state, rural or urban), hospital size
(beds), ownership (eg, for-profit versus not-for-profit), payer mix (eg, proportion of
admitted patients insured by Medicaid), teaching status and ED volume. We used
multi-variable logistic regression with state and year fixed-effects to estimate the
magnitude of associations between hospital features (independent variables) and
whether the institution was subject to an EMTALA investigation (dependent variable).
Additionally, we evaluated hospital-level features associated with an EMTALA citation
among those institutions with investigations.

Results: During the study period, CMS completed 4772 EMTALA investigations
and issued 2,118 citations. Investigations were conducted at 43% (2,417 of 5,594) of
hospitals, and citations issued at 27% (1,498 of 5,594). We observed that hospitals that
were large, urban, for-profit, had higher ED volume and treated a greater proportion of
Medicaid patients had higher odds of an EMTALA investigation (p<0.001 for each).
Odds of an EMTALA investigation were 1.53 (CI 1.15-2.05, p<0.001) higher among
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hospitals in the top decile of hospital size compared with the bottom decile. Similarly,
hospitals with large EDs had higher odds of an EMTALA investigation than smaller
ones (OR 2.32 CI 1.69-3.20, p<0.001 for top compared with bottom decile). The OR
for an investigation for for-profit hospitals was 1.34 (CI 1.16-1.54) compared with
public hospitals. Interestingly, when we restricted the dataset to only hospitals that had
an investigation, for-profit status was the only variable that independently predicted
receipt of an EMTALA citation (OR 1.51 CI 1.25-1.83).

Conclusion: EMTALA is an actively enforced statute with 43% of hospitals
investigated and 27% receiving a citation during the study period. However,
enforcement activities are concentrated in large, urban, for-profit hospitals.
Administrators for such hospitals should be particularly mindful that policies and
procedures pertaining to EMTALA are fully developed and adhered to.

129 Impact of Hospital “Best Practices”
Mandates on Emergency Department Opioid
Prescribing and Pain-Related Visits

Sun B, Kim H, Lupulescu-Mann N, Charlesworth C, Hartung D, Deyo R, McConnell KJ/
Oregon Health and Science University, Portland, OR; OHSU, Portland, OR

Study Objectives: Prescription opioid overdoses represent a major public health
crisis. In an effort to reduce emergency department (ED) visits by Medicaid patients,
Washington State mandated seven hospital “best practices” in June 2012. These
mandates include efforts to reduce ED opioid prescribing and visits related to chronic
pain, such as provider registration in the Prescription Monitoring Program, adherence
to strict opioid prescribing guidelines, and tracking of potential ED shopping. We
assessed the impact of the Washington state mandates on rates of ED opioid
prescribing and pain-related ED visits.

Methods: We performed a difference-in-differences study for 18 months before and
18 months after implementation of the hospital mandates. We compared outcomes
following ED visits (intervention group) and primary care provider (PCP) visits (control
group). Because the hospital mandates specifically affect ED visits, we postulated that
PCP visits would provide an ideal control group to account for temporal trends. We
analyzed medical and pharmacy claims of Washington Medicaid beneficiaries. The
primary outcome was any prescription opioid dispensing within 3 days following an ED
or PCP visit. Dispensed opioids were matched by unique billing identifier or specialty
type of index visit provider. Secondary outcomes include >150 morphine milligram
equivalents (MMEs) of dispensed opioids and pain-related discharge diagnoses. We
conducted visit-level, multivariate logistic regressions to control for age, sex, race/
ethnicity, and presence of Medicaid qualifying disability; we controlled for clustering of
visits by unique patient. The association between the hospital mandates and outcomes
was identified by the difference between ED and PCP visits in the pre-post time
differences. We created dummy variables indicating (1) whether a visit was to an ED or
to a PCP and (2) if the visit was before or after the implementation of hospital mandates.
The interaction term of these 2 variables was the difference-in-differences estimator.

Results: Our study cohort included 929,866 unique Medicaid beneficiaries who
accounted for 797,732 ED and 3,248,588 primary care visits between Jan 1, 2011-
Dec 31, 2013. The table displays unadjusted outcome rates. In adjusted analyses, we
found substantial outcome reductions associated with post-mandate ED visits for any
dispensed opioid (OR 0.75, 95% CI 0.74-0.76) and dispensed opioids >150 MMEs
(OR 0.80, 95% CI 0.78-0.83). There was a modest reduction in ED pain-related
diagnoses (OR 0.93, 95% CI 0.92-0.94).

Conclusions: Hospital “best practice” mandates were associated with reductions in
any ED related prescription opioid dispensing, dispensing of >150 MMEs, and pain-
related ED visits.

Unadjusted Outcomes

OUTCOMES PRE-MANDATE POST-MANDATE

Any Dispensed Opioids
ED Visits 26% 17%
PCP Visits 13% 11%
>150 MMEs Dispensed
ED Visits 6% 4%
PCP Visits 10% 8%
Pain-Related Diagnosis
ED Visits 38% 36%
PCP Visits 31% 31%

130 Has the Rescheduling of Hydrocodone
Changed Emergency Department Prescribing
Practices?

Oehler E, Day R, Robinson B, Brown L/University of Texas at Austin, Austin, TX; Seton
Healthcare Family, Austin, TX

Study Objectives: Prescribing of opioid medications to treat pain has become an
increasingly common practice in the emergency department (ED). The increased
prescribing of hydrocodone and hydrocodone-containing products (HCPs), in
particular, has been linked with increased potential for diversion and abuse. In October
2014 all HCPs were rescheduled from Schedule III to Schedule II. The objective of this
study was to examine whether the proportion of discharged ED patients receiving a
prescription for HCPs changed after the rescheduling.

Methods: This retrospective observational study used data from a single academic
tertiary care hospital serving a community of approximately 1.2 million and with an
annual ED census of 75,000. Data were obtained through electronic queries of ED
administrative and billing records for patients 15 years of age and older who were
discharged from the ED with a prescription for at least one pain medication between
October 1, 2013 and September 31, 2014 (pre-rescheduling) or between November 1,
2014 through October 31, 2015 (post-rescheduling). The month of October 2014 was
excluded as the transition in scheduling occurred during that month. We obtained
demographic data (age, sex, race, ethnicity) for each patient. We classified pain-related
prescriptions as: HCPs; other Schedule II medication (eg, oxycodone products); other
Schedule III medications (eg, codeine products); and NSAIDS. We report the
proportion of patients receiving each type of prescription in each time period, along
with 95% confidence intervals (CI). We also used logistic regression modeling to
explore the relationship between prescription type and time period while controlling
for age (<65 versus 65+), sex, race and ethnicity.

Results: In the year prior toHCP rescheduling, 22,023 patients were discharged from
the ED with a prescription for a pain medication; in the year after rescheduling, 19,635
patients were discharged with a prescription for a pain medication. Patient demographics
(mean (SD) age: 39 (14) versus 39 (14); %male: 52.4 vs 52.6; % white: 71.4 versus 71.9;
% Hispanic: 43.0 vs 43.4) did not meaningfully differ for the two study periods. Prior to
rescheduling, 58.1% (95%CI: 57.4-58.7) of patients received a prescription for anHCP;
after rescheduling 13.2% (95%CI: 12.7-13.7) of patients received an HCP prescription.
This was offset by a large increase in prescriptions for other Schedule III medications
(pre: 11.7% (CI: 11.3-12.2) versus post: 44.9% (CI: 44.2-45.6)) and a moderate increase
in NSAID prescriptions (pre: 51.8% (CI: 51.2-52.5) versus post: 59.3% (CI: 58.6-
60.0)). In logistic regression modeling controlling for demographic variables, patients
remained less likely to receive an HCP after rescheduling (adjusted odds ratio (AOR):
0.11; CI: 0.10-0.11) and more likely to receive other Schedule III products (AOR: 6.1;
CI: 5.8-6.5) and NSAIDS (AOR: 1.4; CI: 1.3-1.4).

Conclusion: The rescheduling of HCPs from Schedule III to Schedule II led to a
substantial decrease in HCP prescriptions in our ED, and a corresponding increase in
prescriptions for other Schedule III medications and NSAIDS.

131 Community Naloxone Distribution in a
Largely Rural State: Impact of Legislation
and Challenges Faced

Swinburne C, Sholl JM, Strout TD/Tufts University School of Medicine, Boston, MA;
Maine Medical Center, Portland, ME

Study Objective: Opiate addiction is a significant and growing public health
problem in the state of Maine and across the United States, with Maine’s opiate-related
deaths increasing 18% in one year. Recent Maine legislation expands access to the
opiate reversal agent naloxone, but no data on the influence of this new legislation or
on barriers to naloxone distribution is currently available. The purpose of this study
was to evaluate the effect of recent legislation on naloxone distribution programs and to
identify barriers to the efficient distribution of naloxone amongst Maine communities.

Methods: We used a qualitative descriptive approach to explore the effect of recent
legislation on existing Maine community naloxone programs and the challenges to
efficient naloxone distribution that they face. All existing programs within the State
were identified and managing staff or program leaders were invited to participate in a
semi-structured interview. Using an interview guide, participants were asked a series of
open-ended questions about their programs, the methods of distribution utilized,
challenges faced, programmatic successes, and the outcomes used to assess program
impact. Data was evaluated using a qualitative descriptive approach to identify
common themes shared by participants.
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Results: At the time of the study, three community naloxone programs (two
active, one with an exhausted naloxone supply) existed within Maine, covering a
35,385 square mile area and 1.33 million people. Participants from each of the
programs agreed to participate in the study. The two active programs were
geographically located in southern Maine while the defunct program was located
more centrally. The programs had distributed a total of 895 naloxone kits to 810
people and had knowledge that 95 kits had been used and/or refilled. A lack of
stable funding was identified as the most important challenge faced by the
programs. The current dearth of substance abuse treatment programs, difficulty in
obtaining follow-up with patients, and measuring programmatic outcomes were
also important barriers. Facilitators included successful passage of legislation
eliminating the requirement for a formal patient-provider relationship in naloxone
prescribing, allowing for prescription to opiate users’ family or friends, and
putting into place Good Samaritan protections for those calling EMS during an
overdose.

Conclusions: In this largely rural State with a high rate of opiate addiction, only
two active community naloxone programs existed and both were located within the
same geographic area. A lack of stable funding, a lack of treatment programs,
difficulty obtaining follow up, and difficulty measuring outcomes were identified as
important barriers to achieving efficient naloxone availability in the community.
Development of standardized outcomes with which to evaluate program success is
warranted as is the addition of new treatment-oriented resources for those struggling
with addiction.

132
EMF

Changes in Insurance Coverage
and Hospital Emergency
Department Use Across
Community Areas After
Implementation of the Affordable
Care Act

Dresden SM, Kang R, Powell ES, McHugh MC, Feinglass J/Northwestern University
Feinberg School of Medicine, Chicago, IL

Study Objectives: To examine local changes in health insurance coverage and
emergency department (ED) use after Affordable Care Act (ACA) mandated health
insurance expansion in Illinois. We hypothesize that the impact of the ACA would vary
widely across local areas with an increase in ED visits for those with growth in
Medicaid coverage.

Methods: We performed a retrospective analysis using the annual American
Community Survey (ACS) data to capture rates of insurance coverage and statewide
hospital administrative data to capture ED visit rates across 88 public use microdata
areas (PUMAs) in Illinois for adults (18-64 years) during ACA implementation. Using
patient zip codes, visit level data were mapped by PUMA. Mean differences between
pre-ACA (2012-2013) and post-ACA (2014-2015) were calculated for each insurance
category by PUMA. Bivariate correlations between population changes in insurance
coverage by and changes in ED visit rates by PUMA were calculated to evaluate for
change in insurance coverage by payer and change in ED visits by insurance-type.
Linear regression was performed to test the joint effects of all changes in insurance
coverage on local ED visit rate.

Results: Pre-ACA insurance coverage varied widely across the 88 PUMAs: 31.5% -
90.3% for private insurance, 2.0% - 29.9% for Medicaid, and 6.7% - 41.1% for
uninsured. Changes in insurance coverage post-ACA also varied by PUMA: -4.2% to
8.1% for private, -1.7% to 8.5% for Medicaid, and -11.6% to 3.0% for uninsured.
Pre-ACA ED visit rates varied by PUMA from 13.5-62.3 per 1000 residents. Changes
in ED visit rates post-ACA varied by PUMA from -3.1 to 9.8 per 1000 residents, with
significant variation in ED visit rate by insurance status (Table 1). Pearson correlation
coefficient between change in coverage and change in mean monthly ED visit rates by
insurance type are: 0.26 (p¼0.01) for uninsured, 0.51 (p<0.001) for Medicaid, 0.02
(p¼0.87) for Private insurance, and 0.23 (p¼0.03) for Medicare. Linear regression
beta coefficients adjusting concomitant changes in insurance coverage by PUMA are:
0.06 (p¼0.84) for uninsured, 0.56 (p¼0.04) for Medicaid, 0.11 (p¼0.72) for Private
Insurance, and 0.47 (p¼0.34) for Medicare.

Conclusion: There were wide variations across PUMAs in baseline insurance
coverage, ED visit rates, and post-ACA changes in insurance coverage and ED visit
rates by insurance-type. After adjusting for multiple changes in local insurance

coverage, only change in Medicaid coverage was positively associated with increased
ED visits. ED visit rates grew fastest in communities with the largest growth in
Medicaid coverage, which suggests these communities may have challenges in primary
care access and care coordination.

Change in ED visit rates after Health Insurance Expansion across 88 Public Use
Microdata Areas

Monthly Visit Rate
(per 1000 residents)

Mean
(SD)

Minimum
Rate

Maximum
Rate

Total
Pre-ACA

31.2 (12.3) 13.5 62.3

Total
Post-ACA

32.6 (12.4) 13.6 64.5

Total
Change

1.4 (2.4) -3.1 9.8

Uninsured
Pre-ACA

7.1 (2.1) 2.1 19.4

Uninsured
Post-ACA

4.0 (3.9) 1.2 12.6

Uninsured
Change

-3.1 (2.2) -11.3 -0.3

Medicaid
Pre-ACA

8.6 (5.2) 1.2 21.8

Medicaid
Post-ACA

12.1 (7.5) 1.9 29.6

Medicaid
Change

3.5 (2.8) -1.5 12.0

ACA ¼ Affordable Care Act

S52 Annals of Emergency Medicine Volume 68, no. 4s : October 2016

Research Forum Abstracts



133
EMF

Impact of Insurance Expansion on
Hospital Care for the Uninsured in
Maryland

Xu T, Saloner B, Klein E, Zhou M, Lowenthal J, Peterson S/Johns Hopkins
School of Medicine, Baltimore, MD; Johns Hopkins School of Public Health,
Baltimore, MD

Study Objectives: As of April 2016, 32 states have expanded Medicaid
eligibility under the Affordable Care Act (ACA). Prior research indicates that
patients who gain Medicaid through expansion efforts increase their use of
health services in all settings, including the emergency department (ED). In
addition to expanding insurance access, the ACA introduced incentives to steer
patients towards less costly care, but relatively little is known about how this
has influenced the way patients engage with hospital care. We examined the
changes in hospital utilization among the uninsured in Maryland, which
expanded Medicaid eligibility and launched a state insurance exchange in
January 2014.

Methods: We performed a retrospective analysis of all-payer administrative
claims for 2013-2014 from the Health Services Cost Review Commission database,
which tracks unique patients across all Maryland hospitals longitudinally. We
created a baseline cohort of all Maryland residents who were hospitalized or visited
any hospital as an outpatient in 2013 and were uninsured for all encounters in
2013. A difference-in-differences quasi-experimental approach was used to
analyze changes in utilization in 2014 after insurance expansion among this
uninsured cohort in comparison to baseline insured patients. Both groups were
propensity score matched for individual and home zip code demographic
factors and the Elixhauser comorbidity index. We used the Billings algorithm
to classify ED visits.

Results: The percentage of Maryland ED visits that were uninsured declined
from 15% in 2013 to 11% in 2014. Of the 162,755 uninsured patients who
were hospitalized or visited a hospital as an outpatient in Maryland in 2013, 58%
were male, 46% were black, 34% were white, 61% were age 20-44, and 68%
had an Elixhauser score of 0. Two-thirds did not return to a Maryland ED in
2014, while 10% returned with commercial insurance, 10% returned with
Medicaid, and 12% returned uninsured. Over 99% (161,613) of these uninsured
patients were propensity score matched with insured patients from a pool of
1,772,594. The difference-in-difference change (ie, the adjusted between-group
difference in the change from 2013 to 2014) for the uninsured cohort was -0.08
(95% confidence interval -0.09 to -0.06) ED visits per patient, consistent with a
6% (5% to 8%) decline from baseline (p0.05), and ED visits for substance abuse
dropped 39% (30% to 48%). These changes in ED utilization were accompanied
by a large increase in inpatient and other outpatient utilization among the
uninsured.

Conclusion: In the first year after Medicaid expansion in Maryland, there was
a modest decline in ED utilization among the previously uninsured
accompanied by a large increase in other hospital utilization. Insurance
expansion may provide an opportunity to change how patients engage with
hospital care.

134 Risk Factors for Admission in Emerging
Adults (18-25) With Asthma Seeking Care in
Urban Emergency Department

Olsen E, Ayaz SI, Thomas C, Mika V, Gibson-Scipio W, Millis S, Pearson C/Wayne State
University, Detroit, MI

Study Objectives: To identify risk factors for hospital admission in emerging adults
with asthma.

Methods: This study is a retrospective, observational study evaluating emerging
adults (aged 18-25 years), who were (for their first visit of the year) evaluated at an
urban, Level 1, emergency department (ED) providing care for an underserved
population in 2011. Demographic data, medication use, ED visits 12 months prior and
12 months post first visit and ED disposition data were collected. Data were analyzed
using Chi square test to evaluate the association between admitted patients and those
discharged home with an asthma diagnosis. A binary logistic regression model was
developed to predict the probability of admission to the hospital.

Results: Of the 235 enrolled, 43 (18.3%) were admitted and 55.8% were female
(Table). There were no significant differences for sex or race in ED disposition. Admitted
patients were significantly more likely to have run out of their medication (p¼ 0.023). A
high number of individuals were self pay: approximately 40% of the study sample.

A logistic regression model was developed to predict the probability of hospital
admission. The predictor variables included sex, having a primary care provider, history
of hospital admission, history of ED visit, having health insurance, and age. All of these
variables were binary (ie, yes or no) with the exception of age. A test of the full model
with all six predictors against a constant-only model was statistically significant, c2 (6,
N ¼ 235) ¼ 19.23, p ¼ 0.004, indicating that the predictors, as a set, distinguished
between patient being admitted versus going home. However, Nagelkerke R2 was
small in magnitude (.13), which indicated that additional predictors variables need to
be included in this model. The Hosmer-Lemeshow test showed reasonable model
calibration (p ¼ 0.38). Of the six predictor variables, only previous hospital admission
(p ¼ 0.001) and age (p ¼ 0.019) were statistically significant. For every year of increase
in age, the odds of being admitted increased by 21%. History of admission decreased
the odds of admission by 61%.

Conclusion: Emerging adults with previous admissions are not at risk to
be admitted to the hospital in this sample of patients. Increasing age in this 18-25 year
population is a predictor. This data was collected before the implementation of the
Affordable Care Act. Currently, emerging adults are still eligible for their parents’
insurance and this should be explored to increase percentage of insured patients and
those with primary health care providers. Future work in this population will

Baseline hospital utilization and change 2013-2014 among the uninsured

Type of utilization
Mean among

uninsured in 2013
Mean among

insured in 2013

Adjusted differential change
2013 to 2014 for uninsured
vs matched insured patients,
or difference-in-differences
(95% confidence interval)

Adjusted relative percent
change from 2013 to 2014

among uninsured
(95% confidence interval)

TOTAL ED visits per patient 1.23 0.95 -0.076 (-0.094 to -0.060) -6% (-8% to -5%)
1. Non-emergent 0.51 0.36 -0.033 (-0.039 to -0.027) -6% (-8% to -5%)
2. Psychiatric 0.015 0.014 0.0001 (-0.0011 to 0.0013) 1% (-7% to 9%)
3. Substance abuse 0.023 0.010 -0.009 (-0.011 to -0.007) -39% (-48% to -30%)
TOTAL hospital charges per patient $1,955 $7,351 $1,510 ($1,148 to 1,602) 77% (59% to 82%)
1. ED $927 $960 -$27 (-$9 to -$45) -3% (-1% to -5%)
2. Inpatient $938 $4,268 $824 ($744 to $904) 98% (89% to 108%)
3. Hospital clinic $1 $7 $5 ($4 to $5) 468% (435% to 501%)
4. Other hospital outpatient* $187 $2,116 $708 ($676 to $740) 379% (361% to 396%)

*Hospital-based outpatient visits aside from ED or in clinic visits, eg, procedures
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prospectively determine emerging adult’s perception of illness, barriers to healthcare
access and understanding of medical treatment.

135 Aerosol Dose Matters in the Emergency
Department: A Comparison of the Impact of
Bronchodilator Administration With Two
Nebulizer Systems

Dunne RB, Shortt SA, Dailey PA/St John Hospital and Medical Center/Wayne State
University, Detroit, MI; Aerogen, Galway, Ireland

Study Objectives: Clinical outcome studies comparing aerosol devices in patients
in respiratory distress in the emergency department (ED) are limited. The vibrating
mesh nebulizer (VMN) with adapter (Aerogen Ultra, Aerogen Ltd., Ireland) provides>
4-fold drug delivery to lungs compared to jet nebulizer (JN). Aim of the study was to
determine whether the improved lung delivery of bronchodilators would have an effect
on admission rates, ED discharge rates and total albuterol dose in patients receiving
aerosol treatments in the ED.

Methods: A retrospective chart review was done comparing all ED patients
receiving aerosol bronchodilator treatments with the standard of practice JN
(September 2015) to an equivalent period after implementation of the VMN
with adapter (October 2015). Logistic regression with controls for age and diagnosis
was used to predict effect the device would have on discharge from the ED and
disposition.

Results: Patient charts were reviewed from September (854 JN) and October
(722 VMN). In October, the treated population experienced a reduction in
admissions from the ED of 33%, associated with a 29% increase in discharges to
home compared to September. Patients receiving bronchodilators with the VMN
with adapter were 1.5 times more likely to be discharged than the JN group
(OR¼1.5, p < .001), respectively). The JN group was 1.7 times more likely to be
admitted than the VMN group (OR¼1.77, p < .001). The VMN group used less
total drug (p < .05) with a 75% reduction of maximum albuterol dose
administered (20 mg to 5 mg).

Conclusions: The VMN with adapter was associated with fewer
admissions to the hospital from the ED with a substantial reduction in
maximum albuterol dose required than the JN. The device type was a strong
predictor of discharge, disposition and total amount of drug, regardless of age
or diagnosis. Randomized controlled studies are needed to corroborate these
findings.

136 Impact of Electronic Clinical Decision
Support on Initial Site of Care for Emergency
Department Patients With Acute Pulmonary
Embolism

Vinson DR, Ballard DW, Mark DG, Yealy DM, Reed ME, Huang J, Rauchwerger AS,
Lin JS, Kene MV, Chettipally UK, The KP CREST Network/The Permanente Medical
Group, Oakland, CA; University of Pittsburgh School of Medicine, Pittsburgh, PA;
Kaiser Permanente Division of Research, Oakland, CA

Study objectives: Most emergency department (ED) patients with acute
pulmonary embolism (PE) are hospitalized despite evidence that many can be

safely discharged home. Since physicians may face challenges in identifying
eligible outpatient candidates, some site-of-care decisions can fail to match
resource utilization with health care needs and patient preference. The PE
Severity Index (PESI), validated in an international randomized trial, can be used
to safely select ED adults with acute PE for home discharge. We designed a web-
based electronic clinical decision support system (CDSS) to bring the PESI to the
physician at the point of care. The CDSS rapidly draws data from the real-time
electronic health record (EHR) to auto-populate the PESI, allows for physician
editing, calculates the risk score and estimated 30d mortality, suggests an initial
site of care, and reminds the physician of the relative contraindications to
outpatient care. This CDSS was actively promoted by on-site network physician
champions who provided periodic physician education, iterative feedback, and
incentivization. We sought to evaluate the effect of the tool and a comprehensive
implementation program on the rate of home discharge of ED patients with acute
PE.

Methods: We studied 21 community EDs in an integrated delivery
system from 01/2014 to 04/2015. We implemented the CDSS with active
promotion 09/2014 at 10 EDs within a research network, while 11 non-network
EDs served as controls. Using the EHR, we included all ED adults with
objectively confirmed PE and health plan membership throughout the
follow-up period to ensure accurate data capture. The primary outcome was
the rate of home discharge from the ED. Secondary outcomes were 5d
returns (ED or hospital) for complaints or diagnoses related to PE or its
treatment and 30d all-cause mortality. We employed a difference-in-differences
(D-in-Ds) analysis (8 months pre- and 8 months post-CDSS) to account for
secular trends.

Results: Of the 1,729 adults included, 893 were at intervention sites and 836 at
controls. Intervention patients were younger (median age, 64 vs 67 years;
P<0.001) and more commonly female (51% vs 47%; P¼0.05). The CDSS was
activated in 66.6% of the eligible patients at intervention sites (311/467). With the
intervention, home discharge rates rose from 17.8% to 28.0%, a 57.3% relative
increase. In the D-in-Ds analysis, home discharge increased 11.4 percentage points
(Table). Among the 329 patients discharged home, the rates of 5d returns (7.6%)
and 30d mortality (0.6%) were not different between intervention and control
patients (P>0.05 for D-in-Ds).

Conclusions: Active promotion of an electronic CDSS with an auto-
populating PESI led to an increase in the percentage of patients with acute PE
discharged home from the ED without an increase in return visits or short-term
mortality.

Rates of home discharge for ED patients pre- and post-implementation of an
actively promoted CDSS

Intervention Sites Control Sites

Difference in
Differences
(95% CI)

Patients
N

Discharge
Home
n (%)

Patients
N

Discharge
Home
n (%)

Pre 426 76 (17.8) 414 63 (15.2)
Post 467 131 (28.0) 422 59 (14.0)
Absolute

Percent
Change
(95% CI)

10.2
(5.1-15.3)

-1.2
(-6.5-4.0)

11.4 (4.1-18.8)

137 Intermountain Risk Score Stratifies
Pulmonary Embolism Severity Index
to Better Predict Mortality Across All
Classes

Bledsoe J, Aston V, Horne B/Intermountain Healthcare, Park City, UT

Study Objectives: The Intermountain Risk Score (IMRS) is an easily
computerized risk assessment tool based on results of common lab tests, age,
and sex that has been shown to predict mortality related to pulmonary
embolism (PE) and other conditions. We sought to determine if it could better
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predict PE mortality in patients across all classifications of PE Severity Index
(PESI) in order to expand the population that may be eligible for outpatient
management.

Methods: A retrospective chart review was performed on 3500 patients that had
a computed tomography pulmonary angiogram (CTPA) performed for the workup
of PE in two urban hospital EDs with a combined annual census of w120,000
patients between January 2009 and December 2010. We then calculated PESI
scores on all patients diagnosed with PE and tracked mortality at 90-days and
5-years.

Results: Of the 3500 patients with CTPA, 343 were diagnosed with PE
(9.8%). 52% of patients were female and mean age was 55.4. Patients were then
grouped into PESI classifications; classes 1-2 combined (n¼179), class 3 (n¼69),
and classes 4-5 combined (n¼81) and IMRS performed within each of the three
groups to identify mortality over 5 years. The p-trend across the three IMRS
categories in PESI 1-2 is p¼0.68, for PESI 3 the p-trend is p¼0.002, and for PESI
4-5 the p-trend is p¼0.05. There was no significant difference in mortality
between PESI 1-2 and IMRS. The patients in the low-risk IMRS category had
a 0.0% mortality rate at 90-days (p<0.001) and low 5-year mortality across all
PESI classes.

Conclusion: IMRS predicts mortality equally well in the “low-risk” PESI
classes (1-2), but stratifies patient mortality in the higher PESI classes (3-5) that
might identify an additional patient population suited for outpatient
management of PE.

138 Intermountain Risk Score is Highly Predictive
of Pulmonary Embolism Mortality

Bledsoe J, Aston V, Horne B/Intermountain Healthcare, Murray, UT

Study Objectives: The Intermountain Risk Score (IMRS) has proven to predict
mortality in multiple patient groups. We sought to determine if it was predictive of
mortality in patients with PE diagnosed in the emergency department.

Methods: A retrospective chart review was performed on 3500 patients that had a
computed tomography pulmonary angiogram (CTPA) performed for the workup of
PE in two urban hospital EDs with a combined annual census of w120,000
patients between January 2009 and December 2010. We tracked recurrent
(venothromboembolic events) VTE at 90-days and death at 90-days and 5-years.

Results: A total of 343 patients were enrolled following diagnosis of PE by CTPA
in the ED between January 2009 and December 2010. 52% of patients were female
and mean age was 55.41. At 90 days, women have mortality rates of 0.0% (0 deaths of
n¼98), 7.1% (4 deaths of n¼56) and 15.0% (3 deaths of n¼20) for low-, moderate-,
and high-risk IMRS, respectively (p-trend<0.001). At 90 days, men have 0.0% (0 of
n¼84), 7.4% (4 deaths of n¼54), and 11.8% (2 deaths of n¼17) for low-, moderate-,
and high-risk IMRS, respectively (p-trend¼0.005). For recurrent VTE at 90 days the
results were 4.2%, 5.6%, and 5.9% for females (p-trend¼0.68) and 1.3%, 7.8%, and
5.9% for males (p-trend¼0.12) for low-, moderate-, and high-risk IMRS.

Mortality for the 5-year follow-up period produced similar results (0%, 11.5%, and
38.7% death for females, p<0.001; and 6.8%, 21.7%, 75.0% death for males, p<0.001).

Conclusion: The IMRS is highly predictive of both 90-day and 5-year all cause
mortality in PE patients.
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139 Admit or Discharge: Management of
Incidental Pulmonary Embolism in an
Emergency Center

Banala SR, Reyes-Gibby CC, Jim Yeung S-C, Rice TW, Todd KH, Peacock WF,
Alagappan K/The University of Texas MD Anderson Cancer Center, Houston, TX; Baylor
College of Medicine, Houston, TX

Study Objectives: It is common for incidental pulmonary emboli (IPE) to be
detected by computed tomography (CT) scans performed during a cancer evaluation.
Our purpose was to describe outcomes in cancer patients presenting to an emergency
department (ED) with a diagnosis of IPE.

Methods: Retrospective chart review of patients presenting to the ED of a major
cancer hospital from Jan 1, 2013 to Dec 31, 2014. Eligibility criteria included all
age >18 y cancer patients undergoing an out-patient lung CT scan for cancer
staging. Exclusion criteria were patients with known pulmonary embolism (PE)
within 1 year prior, on anticoagulation therapy for Venous Thromboembolism
(VTE), CT scan obtained for suspected PE, against medical advice discharge, or
being a non-malignant cancer patient. Medical records were reviewed and data
extracted for demographics, cancer type and stage, comorbidities, performance
status, vitals, location of the emboli, anticoagulation, ED disposition, and cause of
death.

Results: Of 1411 newly diagnosed PE patients during the study period, 208
(15%) presented to the ED met the entry criteria of IPE found during routine cancer
staging. Of IPE patients, 15 were excluded (12 recurrent PE, 1 benign tumor, and 2
left against medical advice). Of the study cohort consisting of 193 patients, 111
(58%) were male, mean age was 63.37 years (SD¼12.09), 139 (72%) were white, 27
(14%) black, 17 (9%) Hispanic, and 10 (5%) of other race/ethnicity. The majority of
IPE patients had solid tumors (n¼174, 90%) and 69% of patients (n¼133) were
discharged home on low molecular weight heparin. Cox regression analysis showed
that sex, race, Charlson Comorbidity Index (age unadjusted), cancer stage,
performance status, tachycardia, hypoxia and location of the emboli were associated
with hospital admission.

Admitted patients were more likely to die within 30 days, 16 of 60 (27%), than
discharged patients, 0 (0%, Fisher exact test; p<0.001). Half of the admitted patients
died within 180 days compared with 25 of 133 (19%) of the discharged patients
(p<0.001).

The risk of death within 30 days was higher if the emboli was located in the saddle
or main pulmonary artery (PA) (40%) than those with lobar, segmental or sub-
segmental PA (10%, 6% and 5 %, respectively).

Multivariate analyses suggest that tachypnea and location of the emboli are
associated with 30 day survival (p<0.05), and that performance status and location
of the emboli are associated with 180 day survival and overall survival (p<0.05
for all).

Conclusion: A cohort of selected ED cancer patients diagnosed with IPE may
be identified for outpatient anticoagulation treatment and may be safely
discharged.

140
EMF

Pulmonary Hypertension as a
Sickle Cell Disease Emergency:
Is There a Role for Preemptive
Pharmacogenetic Testing?

Jaja C, Lyon M, Gibson R, Kuchinski A-M, Bowman L, Kutlar A/University Of Cincinnati,
Cincinnati, OH; Augusta University, Augusta, GA

Study Objectives: Pulmonary hypertension (PH) is common in sickle cell
disease (SCD) and is known to be a risk factor for death. To improve the care of
SCD patients, the American Thoracic Society has developed a clinical practice
guideline on the treatment of PH for healthcare providers, including emergency
medicine clinicians. The role of pharmacogenetic in treating PH was not
addressed in the guideline. The purpose of this study is to determine allelic
distribution of drug metabolizing enzyme and transporter (DMET) genes
involved in the disposition of prostacyclin analogs and ETA/ETB receptor
antagonist. Our secondary aim is to determine whether extant pharmacogenetic
literature supports preemptive genotyping for PH.

Methods: We used a customized pharmacogenetic panel to genotype 105 adult
SCD patients for four CYP450 (CYP2C8, CYP2C9, CYP2C19, CYP3A4) drug
metabolizing enzymes and one transporter (ABCB1) gene to determine
pharmacologic risks profiles; and we reviewed pharmacogenomics studies on
predictive biomarkers, gene-drug combinations and diagnostic tests for pulmonary
hypertension.

Results: Pharmacogenetic associations have been replicated for some drugs (ie,
Bosentan, Ambrisentan, and Troprostinil) prescribed for PH. Disparity in the level of
evidence for some biomarker-drug associations as well as gaps in knowledge of the
pharmacodynamic and pharmacokinetic activities of some ethnic specific biomarkers
was observed.

Conclusions: The scientific literature supports the use of pharmacogenetic
biomarkers to identify patients most likely to receive benefit from drug therapy for
PH and to stratify patients for risk of adverse effects. Clinical decision following
preemptive genotyping could empower clinicians to communicate pharmacologic
risk and drug response prediction with SCD patients using biological evidence as
opposed to explaining statistical risk without biological significance, and possibly
inform drug-dose adjustments according to genotype or selection of an alternative
drug.

141 Characteristics of Frequent Users of
Emergency Departments With Pain-Related
Diagnoses

Castillo EM, Morgan AO, Vilke GM, Killeen JP, Hsia RY, Brennan JJ/University of
California, San Diego, San Diego, CA; University of California, San Francisco, San
Francisco, CA

Study Objectives: Emergency departments (EDs) have experienced an alarming
increase in annual patient visits and length of stay over the past decade. As a result, a
substantial amount of research has focused on patients who frequently visit the ED for
care. However, the majority of studies analyze the overall ED population and do not
focus on specific populations that could potentially be targeted for an intervention. The
purpose of this study was to assess frequent ED use among patients with pain-related
visits.

Methods: This was a retrospective longitudinal multi-facility study of all
hospital ED visits from 326 non-Federal licensed acute care hospitals serving the
state of California in 2014 using a non-public database. Primary pain visits were
defined as visits with the following primary diagnoses (ICD-9 codes): abdominal
symptoms (789.x), head and neck symptoms (784.x), other or unspecified
disorders of the back (724.x), migraine (346.x), or pain (338.x). Primary
diagnoses were also used to identify patients with mental health disorders and
substance abuse. Primary and secondary diagnoses were used to calculate the
Charlson Comorbidity Index, which was categorized as 0, 1, 2, and >3. Frequent
ED users were defined as patients with four or more visits in the study period.
They were then further classified as non-pain users (frequent ED users with no
primary pain visits), occasional pain users (frequent ED users with 1 to 3 primary
pain visits), and frequent pain users (frequent ED users with 4 or more primary
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pain visits). Demographics, univariate and logistic regression analyses are
reported.

Results: 9.6% (n¼480,341) of patients were identified as frequent users,
accounting for 33.8% (n¼3,190,117) of all ED visits. Further, 15.7%
(n¼790,317) of all patients had at least one primary pain visit and were
4.6 times more likely (RR¼4.6, 95% CI¼4.5, 4.6) to be classified as a
frequent user (24.7%) than patients without a primary pain visit (6.7%). Of all
frequent ED users, 5.7% (n¼27,212) had four or more primary pain visits in a
one-year period; and, 35.0% (n¼168,342) had one to three primary pain visits
in a one-year period. Pain visits accounted for 42.9% of all ED visits for
frequent pain users, and 22.5% of all ED visits for occasional pain users.
Overall, 21.6% of frequent pain users visited the ED more than 20 times in the
study period, compared to 1.8% of occasional pain users and 0.6% of non-pain
users.

Conclusion: Understanding characteristics of ED frequent users with pain related
diagnoses may provide effective resource utilization and insight for strategies to
improve longitudinal management rather than recurrent episodic care in this
population.

142 Mental Health Emergency Department
Visits: 24 Hours and Counting,
Characteristics Associated With
Prolonged Length of Stay

Lippert SC, Nesper A, Jain N, Fahimi J, Pirrotta E, Wang NE/Stanford, Stanford, CA;
UCSF, San Francisco, CA

Study Objectives: Mental health visits, including substance abuse and psychiatric
illness, continue to be among the most common and expensive presentations to
emergency departments (ED). Acutely ill ED patients await psychiatric evaluation and
disposition for times ranging from hours to more than 10 days. Our objective is to
examine the relationship of psychiatric diagnostic categories with ED disposition and
length of stay.

Methods: We performed a retrospective analysis of all mental health ED visits
using the National Hospital Ambulatory Medical Care Survey (NHAMCS) from
2001-2011. Patients with any one of the three recorded International
Classification of Disease; Ninth Revision (ICD-9) diagnostic codes indicative of
substance abuse or primary psychiatric diagnosis were included. Dual diagnosis
was defined as ICD-9 codes with both substance abuse and psychiatric diagnosis.
Psychosis, self-harm, and bipolar disorder were categorized as severe disease
according to convention. Disposition was categorized as: discharge, admission and
transfer. Length of stay was defined as time of ED arrival to disposition (min) and
categorized into time periods of >6, >12, >24 hours. We examined
demographic, and visit-level factors associated with increased ED length of stay
using chi-square tests for categorical variables, and f-tests of means for continuous
variables.

Results: Of the more than 65 million ED mental health visits, substance abuse
(41%), depression (23%) and anxiety (26%) comprised the majority of diagnoses.
Dual diagnosis and multiple psychiatric diagnoses accounted for 9 and 10% of
patients. While patients with anxiety were infrequently admitted (8.3%) or
transferred (3.7%), the majority of patients with severe mental illness, required
either admission or transfer. Of patients with psychosis, 34% were admitted and
24%, transferred; of patients with self-harm, 33% were admitted and 29%
transferred; of patients with bipolar disorder, 29% were admitted and 40%
transferred. Regardless of disposition, patients with bipolar disorder, psychosis,
dual diagnosis, multiple psychiatric diagnoses and depression had increased odds
of >24 hour length of stay respectively (OR 3.7, (95% CI 1.5-9.4); 2.9, (2.1-
3.8); OR 2.4, (1.7-3.2); OR 1.8, (1.2-2.8) respectively. When length of stay was
analyzed by disposition status, we found that even for patients discharged with
these diagnoses, similarly increased lengths of stay> 24 hour were observed (data
not shown.)

Conclusions: We found that ED mental health patients with more severe
disorders had increased rates of admission and transfer and longer lengths of stay
overall. Our finding that the most seriously ill patients had increased odds of ED
lengths of stay > 24 hours, even when ultimately discharged, demonstrates
unacceptable conditions, in which patients are held and do not receive essential
psychiatric care. Further investigation of the systems affecting these patients
including, placement of involuntary holds, availability of ED psychiatric

consultants or outpatient resources, would delineate potential intervention points
for the care of these vulnerable patients.

143 Improving the Identification of Emergency
Department Visits in Medicare
Administrative Claims

Venkatesh AK, Mei H, Kocher K, Spatz E, Granovsky M, Eichenfeld J, Krumholz H,
Lin Z/Yale University School of Medicine, New Haven, CT; Yale-CORE, New Haven, CT;
University of Michigan, Ann Arbor, MI; LogixHealth, Bedford, MA; Yale School of Public
Health, New Haven, CT

Study Objectives: Despite the common use of Medicare data for measuring
emergency department (ED) visitation, researchers and policymakers variably define
ED visits using numerous billing. As a result, definitions may overcount ED visits by
capturing non-ED hospital services or undercount ED visits by failing to capture
critical care or observation services in the ED. We sought to construct an operational
definition for ED visitation using a comprehensive Medicare dataset and to compare
this definition to existing operational definitions used by the Centers for Medicare and
Medicaid Services and researchers.

Methods: Cross-sectional analysis of 20% sample of fee-for-service Medicare
beneficiaries included in the Medicare Chronic Condition Warehouse. This dataset
includes all final action claims for beneficiaries continuously enrolled in Part A and B
in 2012. We constructed a definition of an ED visit by applying several criteria to
existing billing definitions of hospital-based acute care including: inclusion of critical
care services provided in the ED, capture of hospital observation service admissions
originating in the ED, and exclusion of non-ED emergency services provided in the
hospital setting (ie, urgent hemodialysis). We compare the new definition to several
definitions used by policymakers and researchers including: 1) ResDac definition
developed by CMS, 2) Facility definition utilizing hospital inpatient and outpatient
standard analytic files similar to national quality metrics, and 3) Provider definition
based on provider, or carrier claim, standard analytic files. We eliminated all duplicate
claims, identified overlapping claims reported in both facility and provider files as
likely to reflect the same visit, and sought clinician review of assumptions. We
compare each definition using McNemar’s test to assess statistical agreement
(alpha¼0.05).

Results: A total of 10,717,786 Medicare beneficiaries were included in the
2012 CCW dataset, of which 2,612,534 (24%) had any evidence of an ED visits
across 5,029,565 distinct claims in the study year. Our new definition identified a
total of 5,192,235 ED visits, the ResDac definition 5,278,980 ED visits, the
Facility definition 4,795,057 visits, and the Provider definition 4,199,148 visits.
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Our definition was statistically different (p<0.05) than all other definitions
(Table). Our definition identified an additional 5-18% of potential ED visits not
captured by the facility and provider definitions and 2% fewer visits than the
ResDac definition.

Conclusion: An operational definition using both facility and provider
administrative claims as well as critical care and observation services
captured more ED visits than the claims-based definitions most widely
used by researchers and policymakers. Researchers should report detailed
ED visit definitions and develop a consensus definition to ensure the
comparability and reliability of findings, respectively. Policymakers should
account for these differences when selecting definitions for quality
measurement.

Comparison of Medicare claims-based definitions of emergency department
visitation

ResDac Definition
(+)

ResDac Definition
(+) Total

New Definition
(+)

4,870,034 (86.93%) 322,201 (5.75%) 5,192,235
(92.68%)

New Definition
(-)

408,946 (7.30%) 1,275 (0.02%) 410,221
(7.32%)

Facility Definition (+) Facility Definition (-) Total

New Definition
(+)

4,795,057 (85.59%) 397,178 (7.09%) 5,192,235
(92.68%)

New Definition
(-)

0 (0.00%) 410,221 (7.32%) 410,221
(7.32%)

Provider Definition (+) Provider Definition (-) Total

New Definition
(+)

4,197,848 (74.93%) 994,387 (17.75%) 5,192,235
(92.68%)

New Definition
(-)

1,300 (0.02%) 408,921 (7.30%) 5,192,235
(92.68%)

144 Hospital Strategies for Reducing Emergency
Department Crowding: A Mixed-Methods
Study

Chang AM, Keller S, Cohen D, Prewitt L, Laurie A, Fu R, McConnell KJ, Sun B/Thomas
Jefferson University Hospital, Philadelphia, PA; Oregon Health and Science University,
Portland, OR

Study Objectives: Emergency department (ED) crowding and patient boarding
are associated with increased mortality and decreased patient satisfaction. Despite
years of quality and safety research, effective strategies to reduce ED crowding are not
well elucidated. We identify potential hospital “best practices” to decrease ED
crowding.

Methods: Mixed methods comparative case study. We purposively selected and
recruited hospitals that were within the top and bottom 5% of Centers for Medicare
and Medicaid Services case-mix-adjusted ED length-of-stay metrics for both 2012 and
2013, including length of stay and boarding times for admitted patients. We
conducted semi-structured interviews with 4-6 people at each hospital involved with
ED throughput and crowding process improvement, including hospital administration
(eg, CEO, CMO, CNO), inpatient care (eg, internal medicine), and ED operations.
We analyzed interviews using a grounded theory approach and identified best practices
to improve ED crowding.

Results: We engaged 4 high performing and 4 low performing hospitals,
matched on hospital characteristics including geographic designation (urban
versus rural), region, hospital occupancy, and ED volume. We conducted 38
interviews across sites. Across all hospitals, ED crowding was recognized as a
hospital-wide issue, yet the strategies for addressing ED crowding varied widely.
Strategies that were common in high- and low-performing hospitals included:
improvement of front end processes including physician in triage and nurse-
initiated protocols; hiring consultants to utilize LEAN methods; and data-driven
strategies shared amongst team members and other departments. Low-
performing hospitals expressed barriers to care that included nursing shortages,
lack of resources for change, and lack of support from hospital-level leadership.

In contrast, high-performing hospitals reported that executive leadership was
significantly engaged in efforts to reduce ED crowding. This engagement
was characterized by use of data to model and predict patient flow to
staff appropriately; reporting of metrics to hospital-wide leadership on a
daily basis; and proactive strategies that are implemented at various levels of
crowding. The leadership created multi-disciplinary teams composed ED staff,
professionals from a variety of departments, and professional backgrounds in the
quality improvement process. High-performing hospitals reported making
multiple changes concurrently to reduce front end (ED), throughput, and back
end (ie, inpatient discharge) processes. These efforts led to hospital-wide
coordination to decrease radiology, lab, and bed turnover times. Interviewees
were able to easily identify metrics to which they were held accountable; in
addition, once metrics were met there was a continuous improvement process to
evaluate, modify, and enhance current processes. High-performing hospitals
commonly engaged in proactive, as opposed to reactive, strategies, including
flexibility in utilization of their physical space in both the ED and inpatient
settings.

Conclusion: We identified several best practices, including concurrent changes in
all steps of hospital-wide flow, strong executive leadership, continuous data feedback
and improvement that were tied to high performance on ED crowding metrics.
While further research might assess the causal link between these strategies and ED
crowding, these practices represent actionable changes that other EDs may
incorporate.

145 Multi-Patient High-Utilizer Addresses:
Defining a Unique Population of High Utilizers
of Emergency Care

Dworkis DA, Taylor LA, Peak DA/Harvard Medical School, Boston, MA; Harvard
Business School, Boston, MA

Study Objectives: High utilizers of emergency care are generally defined as
individuals who utilize emergency care at higher than average rates, often as the
result of a combination of personal and structural factors that require both
individual and systemic responses. In response, many emergency departments
(EDs) are developing programs to identify and address the needs of these high-
utilizer individuals. To further inform the discourse on high utilizers we
hypothesized the existence of multi-patient high-utilizer addresses (MPHUAs),
which we defined as addresses of homes or facilities which house multiple patients
who individually might not qualify as high utilizers, but who collectively form a
high utilizing unit. Understanding the extent and demographics of these potential
MPHUAs is a necessary first step in designing population health-level
interventions to improve outcomes and decrease cost. We hypothesize many of
these addresses to represent organizations such as shelters or nursing homes, and as
such it is likely that these interventions will need to be different than existing
interventions for individual high utilizers. In this study, we analyzed over 300,000
visits to the ED of a single tertiary-care center to identify potential MPHUAs and
explore their characteristics.

Methods: Data on the (anonymized) self-reported home address, chief
complaint, discharge diagnosis, and basic demographics was recorded as part
of each visit for all patients who presented between 7/1/2012 and 6/30/2015 to
our ED at Massachusetts General Hospital (MGH) in Boston, MA. Visits
were clustered by home address, and high utilizer addresses (HUAs) were
defined as all addresses having more than 30 visits during the study period.
MPHUAs were selected from among HUAs using a heuristic analysis to
select those addresses with demographic data which logically could not
represent a single high-utilizer patient. Specifically, MPHUAs were defined
as HUAs with either visits from patients of multiple sex, visits whose ages
which were not monotonically increasing at subsequent visits, or a
distribution of visits with a maximum age difference greater than possible in
the study period (three years). All analysis was performed using R (r-project.
org).

Results: Out of 313,085 total visits from 15,238 unique addresses, we identified
379 HUAs accounting for 32,125 total visits (10.3% of total visits). Of these, 359 were
MPHUAs accounting for 30,947 total visits (9.9% of total visits). Demographics of the
MPHUAs varied widely, ranging from 31 to 2,497 visits per MPHUA. While most
MPHUAs housed both men and women, 17 housed only men and four housed only
women; 57% of the MPHUAs housed at least one pediatric patient. While the most
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common chief complaint for all patients was abdominal pain, the most common
hospital discharge for patients coming from MPHUAs was alcohol abuse, compared to
chest pain in the general population.

Conclusion: MPHUAs exist as a unique entity and account for approximately
10% of the ED visits in this w300K visit sample. Characteristics of MPHUAs
vary widely and most house patients of both sexes as well as both pediatric and
adult patients. Initial analysis suggests MPHUAs may represent a unique
population of high utilizers of emergency services, and further study is needed to
explore the health needs of patients at these addresses at both the individual and
systemic levels.

146 Clinical Photography Using a Mobile
Application in the Emergency Department:
Our Institutional Experience

Wyatt K, Pallagi P, Willaert B, Yiannias J, Hellmich T/Mayo Clinic, Rochester, MN; Mayo
Clinic, Scottsdale, AZ

Study Objectives: Our institution recently released an internal iOS-based
application that allows clinicians to use mobile devices to take clinical photographs and
securely upload them to a patient’s medical record. We sought to understand how this
application has been used at our institution and regional health centers in the first eight
months since its release.

Methods: Metadata of photos taken using the application between 3/1/2015 and
10/31/2015 at any site within our institution were exported and analyzed using JMP.
Usage metrics for emergency medicine providers were compared to providers in other
specialties.

Results: Enterprise-wide, 620 users took 25,274 photos of 7,016 patients
during the first eight months after the application was released. Users took an
average of 2.8 photos per session. Twenty-six emergency medicine providers used
the application, taking 464 photos of 158 patients. Seventy-three percent of these
providers were located at the main tertiary referral center, and 27% were located
in our regional health centers. Among emergency medicine providers at the main
tertiary referral center, 63% were attendings and 37% were residents; these users
accounted for 24% and 42% of emergency medicine attendings and residents,
respectively. The number of photos over time has steadily increased (Figure). The
most commonly photographed anatomical sites by emergency medicine providers
were the leg (26% of photos), arm (12.5% of photos) and foot (11.4% of
photos).

Conclusion: User growth and use of a mobile application for clinical
photography at our institution has been robust. In our experience, clinical
photography using mobile devices provides a useful adjunct to the typical text-
based physical examination. Uses in the emergency department include
documenting illness severity and obtaining teleconsultation from remote
subspecialists.

147 Transition to Electronic Documentation is
Associated With Positive Effects on
Emergency Medicine Resident Productivity

Winter J, Papas MA, Cherico A, Bounds RB/Christiana Care Health System, Newark,
DE; University of Delaware, Newark, DE

Objective: Transition from a templated paper documentation system to an
electronic medical record (EMR) for emergency departments (EDs) has been associated
with initial, and persistent, decreases in physician productivity metrics. While most
studies to date have assessed the impact on attending physician metrics, our study
sought to evaluate the change in resident productivity metrics associated with the
implementation of an EMR.

Methods: We performed a retrospective analysis of billing data at an academic
ED for two separate 9-month periods before and after the implementation of an
EMR. We purposefully excluded data during the 3-month transition between the
two distinct periods. For both time periods (pre and post), specific data collected
for residents in their postgraduate year (PGY) 2 through PGY 5 level of
training included relative value units/hour (RVU/hr), patients/hour (pt/hr)
and percentage of charts downcoded (DC%). Pre- and post- mean differences
in RVU/hr and pt/hr were measured using the Student t-test. Differences in
the rate of downcoding during the pre and post-time periods were examined
by the binomial test of proportions. An exploratory analysis for group
differences between the two periods was performed to assess for potential
confounders.

Results: Data were collected for a total of 62 emergency medicine residents;
complete data was available for 43 in the pre-EMR period and 46 in the post-
EMR period. There was a statistically significant increase in the RVU/hr (mean
difference ¼ 0.74 RVU/hr; 95% CI: 0.51, 0.96; p-value < 0.01) and pt/hr
(mean difference ¼ 0.18 pt/hr; 95% CI: 0.13, 0.23; p-value < 0.01) when the
post-implementation of EMR period was compared to the pre-implementation
of EMR time period. In addition, there was a statistically significant decrease
in the prevalence of downcoding when the post-EMR time period was
compared to the pre-EMR time period (Difference ¼ -0.8% (-0.79, -0.81); p-
value < 0.01). Comparing operational variables during the two time periods,
no significant differences were found in daily ED census, admission rate,
boarding hours, ED length of stay, acuity distribution, or physician processing
times.

Conclusion: At an academic ED, the transition from a paper-templated
system to an EMR was associated with a sustained increase in resident
physician productivity and a decrease in downcoding percentage. In
addition to the transition from paper to electronic health records,
challenging transitions may include conversion of EMR software vendor or
computerized order entry system. Additional research might explore the skills
and attitudes of residents related to electronic records, as lessons might be
learned from this generation of physicians. Our results are informative for
academic ED leaders planning for similar transitions with their documentation
systems.

148 Driving Providers to Document Red Flags and
Reduce Diagnostic Imaging: Are Education
and Best Practice Advisories Enough?

Engineer RS, Fertel BS, Podolsky SR/The Cleveland Clinic Foundation,
Cleveland, OH

Study Objectives: As part of our transformation to a value based care organization,
our health system sought to systematically implement a Spine Care Path across
multiple specialties and care sites with a goal to reduce unnecessary, costly, and
potentially harmful variability in spine care while improving patient outcomes. The
objective of this quality improvement project was to determine whether electronic
medical record (EMR) best practice advisory alerts, leadership engagement, and
standardized education materials could drive providers to utilize a red flag
documentation tool in a Spine Care Path.

Methods: As part of a value-based care initiative to reduce variability across
our health system, we rolled out four Care Paths across fourteen emergency
departments between October 2014 and March 2015, including a Spine Care
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Path. We engaged leadership, presented at staff meetings, and distributed and
tracked the opening of standardized educational materials. Providers were asked to
utilize documentation tools for back pain red flags, to favor administration of
NSAIDs and skeletal muscle relaxants over opioids, and utilize specific education
materials at discharge. Clinical Decision Support Tools (CDST) created in EPIC©

included a Best Practice Advisory (BPA) that fired upon opening the chart when
a chief complaint suggested neck or back pain. This asked providers to document
the presence of red flags and imaging indications (when obtained) in a Care
Path Navigator. There was no CDST to change medication prescribing
patterns.

Data was collected through our Business Intelligence unit. Patients were identified
via ICD-9/10 codes for various neck, back, and radicular pain diagnoses. Secure data
elements were attached to discreet fields within the CDST. An Enterprise-wide Care
Path dashboard posted high-level data that included imaging, opioids, NSAIDs, and
patient education. All of this data was segregated into care path (CDST) “used” and
“not used” categories.

Results: A total of 5,561 patients were captured between 4/1/2015 - 3/31/
2016. Despite BPA reminders, overall utilization of care path documentation
was low (412, 7.4%). The imaging rate when providers utilized the care
path was 15.5% compared to 13.2% when providers did not utilize CDST, RR
1.18 (95% CI 0.93 - 2.53). For comparison, in processes driven by education
only, the NSAID prescription rates were 23.8% and 24.5%, respectively, RR
0.97 (95% CI 0.81 - 2.25); the opioid prescription rates were 26.5% and
20.0%, respectively, RR 1.32 (95% CI 1.11 - 3.05); and distribution of
educational materials were 69.9% and 54.3%, respectively, RR 1.29 (95% CI
1.20 - 3.33).

Conclusions: Standardized education and EMR Best Practice Alerts (BPA)
may not be enough to drive provider documentation of discreet data elements
within a patient’s medical record. Further, documentation of clinical
indications (“red flags”) for imaging did not reduce imaging utilization. Our
current data set did not allow us to assess appropriate utilization of imaging,
which may represent a more important patient oriented process measure than
utilization alone. This represents one component of our efforts to reduce
variability, standardize care, and improve quality for high volume chief
complaints such as neck/back pain.

149 Use of Clinical Decision Support Tools to
Meet Compliance With CMS SEP-1 Sepsis
Guidelines

Engineer RS, Fertel BS, Podolsky SR, Gullett TC, Smith ES/The Cleveland Clinic
Foundation, Cleveland, OH

Study Objectives: On October 1, 2015, the CMS Sepsis management bundle
(SEP-1) became effective. This quality measure mandated the performance and
documentation of three and six hour time sensitive bundles for severe sepsis and
septic shock. These were designated as “all or nothing” measures. Poor clinical
documentation in the emergency department (ED) would carry the risk that patients
may retrospectively be considered to have sepsis at the time of their initial ED
presentation, though they actually developed criteria later in their ED course or
hospital stay. We sought to determine whether a real-time clinical decision support
tool (CDST) could help detect patients with sepsis while appropriately documenting
the clinical signs/symptoms that signified when severe sepsis or septic shock
developed.

Methods: This represents an observational quality improvement project at
an academic ED with approximately 70,000 visits per year. All patients coded
and billed by ICD-10 for severe sepsis and septic shock will be enrolled in the
project, with a target of at least 1000 patients. Using our electronic medical
record (EMR, Epic Systems©), we created a sepsis CDST designed to alert
providers to patients with potential sepsis in the ED. This was created via a
stepwise fashion: Patients meeting two or more systemic inflammatory response
syndrome (SIRS) criteria (HR, RR, BP, SpO2, temperature) had a best practice
advisory (BPA) alert fire at the first provider (nurse, physician assistant, or

physician) to open the EMR chart. The BPA listed the firing criteria and
recommended that a lactate be ordered. When a patient developed a positive
lactate (>¼2) or documented hypotension (SBP < 90), a second BPA alerted
providers to consider ordering the 3-hour bundle (cultures, fluid bolus of 30
cc/kg, broad spectrum antibiotics, and repeat lactate). The bundle included
tiered antibiotic recommendations based on suspected infection location, risk
factors, and allergies to penicillin. In an effort to mitigate alert fatigue, the
BPAs reported both vital signs and lab results. An orange banner was placed on
the chart to make providers continuously aware of patients with positive
lactates.

CMS criteria for sepsis were listed in a “care path navigator” - an area in the
chart where providers could view and document specific clinical information (ex:
sepsis criteria). A forcing function within the EMR then queried providers about
the presence or absence of sepsis, time of sepsis identification, and performance
of the three- and six-hour bundle components. Sepsis documentation was
imported into the provider note. If sepsis documentation was missing, providers
were reminded via BPA to complete the sepsis care path documentation on
patients who met criteria (an elevated lactate or diagnoses concerning for possible
sepsis).

Results: The primary outcome of the study will be the rate of adequate provider
documentation to meet CMS criteria for SEP-1 for ICD-10 codes of severe sepsis and
septic shock.

Conclusion: Real-time clinical decision support tools - utilizing Best Practice
Alerts, discreet data fields, and EMR forcing functions - proved [useful / not useful] in
documenting compliance with CMS quality measures related to sepsis. This represents
the first steps of an iterative process to modify the CDST to improve performance and
update with new definitions.

150 Dispatch Accuracy Effect on Neurologically
Intact Survival: A Retrospective Cohort
Study

Mapp J, Darrington A, Velasquez C, Wampler D, Prehospital Research and Innovation
in Military and Expeditionary Environments (PRIME2) Group/San Antonio Uniformed
Services Health Education Consortium, San Antonio, TX; San Antonio Fire
Department, San Antonio, TX; University of Texas Health Science Center at San
Antonio, San Antonio, TX

Study Objectives: The effect of public-safety answering point (PSAP) dispatch
accuracy on Out-of-Hospital Cardiac Arrest (OHCA) neurologically intact
survival is not well documented in the scientific literature. The goal of our study
is to determine if OHCA dispatcher accuracy will correlate with neurologically
intact survival.

Methods: We analyzed data from the San Antonio OHCA Database from January
2014 thru June 2015. Exclusion criteria were: traumatic arrest, no dispatch type
recorded, and EMS witnessed arrest. The primary variable was accurate PSAP dispatch.
The primary outcome was neurologically-intact survival (cerebral performance category
(CPC) 1-2) to hospital discharge. The secondary outcome was prearrival CPR (defined
as any CPR given prior to ambulance arrival).

Results: Of 1770 cases, 1447 met the inclusion criteria. 1063 cases
(73.5%) were dispatched as OHCA, upgraded to OHCA, or suspected dead
on arrival. 384 cases (26.5%) were dispatched as another chief complaint.
Unconscious/Faint (34.3%) and difficulty breathing (22.9%) were the most
common inaccurate dispatches. The accurate vs inaccurate dispatch groups
had no statistical difference in racial composition, age (62.0 vs 62.3) or
initial shockable rhythm (15.2% vs 18.7%). Neurologically-intact survival
occurred in 4.7%, 95% CI[3.5,6.3] of the accurate dispatch group and
4.3%, 95% CI[2.6,7.2] of the inaccurate dispatch group (p¼0.88).
Prearrival CPR occurred in 76.1%, 95% CI[73.5,78.6] of the accurate
dispatch group vs 52.7%, 95% CI[47.7,57.7] of the inaccurate dispatch
group (p<0.001).

Conclusion: OHCA dispatch accuracy is not associated with neurologically intact
survival in our fire department-based, urban, EMS system.
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151 Does a Brief Educational Intervention Allow
for Greater Out-of-Hospital Recognition of
Acute Stroke by Paramedics?

Henry-Morrow TK, Nelson BD, Conahan E, Mathieson C, Glenn Porter B, Niehaus MT,
Porter LM, Gesell MR, Monaghan G, Jacoby JL/Lehigh Valley Health Network,
Bethlehem, PA

Study Objective: With the adoption of both intravenous lytic therapy and
endovascular reperfusion (EVR) therapy for acute thrombotic stroke, the need for rapid
recognition of the stroke victim is more urgent than ever. Identification of candidates
for acute therapy in the out-of-hospital setting represents a potential opportunity to
reduce the time interval from stroke onset to treatment. The primary purpose of this
prospective trial was to determine whether a brief educational intervention directed at
out-of-hospital providers would increase the identification of stroke victims in the out-
of-hospital setting. We also sought to determine whether increased out-of-hospital
identification would affect the accuracy of the stroke alerts called.

Methods: We presented a didactic and scenario-based 8-hour class that emphasized
the out-of-hospital recognition and management of acute stroke to the 25 full-time and
15 part-time paramedics at a local ambulance service with approximately 16,000 911
calls/year. We then calculated the total number of out-of-hospital stroke alerts (PHSA)
called by this cohort and compared it to the stroke alerts called by the same ambulance
squad in the period prior to the intervention. Period A represented the number of out-
of-hospital stroke alerts prior to any formal instruction. Period B was the time period
after the class. For both periods we calculated the number of alerts/month, the number
of strokes correctly identified/month and number of out-of-hospital stroke alerts
incorrectly called by this squad. We also determined the number of interventions
(either TPA or clot retrieval) for each period.

Results: After the educational intervention (Period B) there were 41 PHSA/
7months (5.86 PHSAs/month). In Period A, there were 38 PHSA/19months (2.00/
month). The number of out-of-hospital stroke alerts called per total number of 911
calls were as follows: Period A: 38/17477 (.22%) and in Period B: (41/8477 (0.48%);
911 calls in Period B had 2.22 times the odds of having a out-of-hospital stroke alert
called compared to calls in Period A (95% CI 1.4265-3.4537). In Period A 24/38
(63%) stroke alerts were determined to represent a true stroke (of which 4 were
hemorrhagic, 10/20 (50%) received IV TPA, 2 of those received EVR as well). This
compared with 41 PHSAs in Period B of which 29/41 (71%) were true positives (of
which 5 were hemorrhagic, 13/29 (45%) received IV TPA, 3 also received EVR; one
patient received EVR alone); p¼ 0.4741. The mean age did not change (Period A¼ 75
.3 yrs, Period B ¼ 78.2 yrs; p ¼ 0.4466).

Conclusion: A brief educational intervention for out-of-hospital providers that
emphasized early stroke recognition doubled the rate of out-of-hospital alerts called with
no decrease in the proportion of appropriate team activations. The proportion of patients
receiving either intravenous lytic therapy or endovascular reperfusion remained constant.

152 Time to Epinephrine in Out-of-Hospital
Cardiac Arrest: A Retrospective Analysis of
Intraosseous Versus Intravenous Access

Ross EM, Mapp J, Kharod CU/UTHSCSA/SAUSHEC, San Antonio, TX

Study Objective: The 2015 Advanced Cardiac Life Support (ACLS) update
continues to advocate administering epinephrine during cardiac arrest. The goal of our
study is to determine if out-of-hospital intraosseous (IO) access results in shorter time
to epinephrine than out-of-hospital peripheral intravenous (PIV) access.

Methods: The out-of-hospital cardiac arrest (OHCA) database of a large, urban,
fire-based emergency medical services (EMS) system was searched for consecutive cases
of OHCA between January 2013 and December 2015. The time to the first dose of
epinephrine was calculated and compared by vascular access technique utilized (PIV or
IO). Descriptive statistics were used to report IO complications.

Results: A total 3470 total cases OHCA were treated during the study period. Of
those cases, 2656 met our inclusion criteria. There were 2601 cases of IO usage and 55
cases of PIV usage. The mean time from arrival at the patient’s side to administration of
the first dose of epinephrine was 5.0 minutes (95 % CI: 4.7 min to 5.4 min) for the IO
group and 8.8 minutes (95% CI: 6.6 min to 10.9 min) for the PIV group (p<0.001).
There were a total of 2879 IO attempts with 2753 IOs successfully placed in 2601
patients. The first pass IO success rate was 95.6% (2753/2879). The most common
site for initial IO placement was the humerus at 86.2% followed by the tibia at 13.8%.
The complication rate at the humerus was significantly lower when compared to the
tibia, 8.2% versus 12.6% (p<0.01).

Conclusion: In the settingofOHCA, the time to administer thefirst dose of epinephrine
was faster in the IO access group when compared to PIV access group. The out-of-hospital
use of IO vascular access for time-dependent medical conditions is recommended.

153 Double Sequential Defibrillation in Out-of-
Hospital Cardiac Arrest: A Retrospective
Cohort Analysis

Ross EM, Redman T, Harper S, Mapp J, Miramontes DA, Wampler DA/UTHSCSA/
SAUSHEC, San Antonio, TX; UTHSCSA, San Antonio, TX

Study Objectives: The goal of our study is to determine if out-of-hospital double
sequential defibrillation (DSD) is associated with better neurologically intact survival in
out-of-hospital cardiac arrest.

Methods: This study is a retrospective cohort analysis of prospectively collected
quality assurance/quality improvement data from a large urban fire-based EMS system
out-of-hospital cardiac arrest (OHCA) database between January 2013 and December
2015. Our inclusion criteria were administration of DSD or at least four conventional
200J defibrillations for cases of recurrent and refractory ventricular fibrillation (VF).
We excluded any case with incomplete data. The primary outcome for our study was
neurologically intact survival (defined as Cerebral Performance Category 1&2).

Results: A total of 3470 cases of OHCA were treated during the time period of
January 2013 to December 2015. There were 302 cases of recurrent and refractory VF
identified. Twenty-three cases had incomplete data. Of the remaining 279 cases, 50
were treated with DSD and 229 received standard single shock 200J defibrillations.
There was no statistically significant difference in the primary outcome of
neurologically intact survival between the DSD group (6%) and the standard
defibrillation group (11.4%) (p¼0.317) (OR 0.50, 95% CI 0.15-1.72).

Conclusion: Our retrospective cohort analysis on the out-of-hospital use of DSD in
OHCA found no evidence of associated improvement in neurologically intact survival.
Case-control and randomized controlled studies are needed to further evaluate the efficacy
of DSD before we can establish any potential benefit in the out-of-hospital setting.

154 Does Home Benzodiazepine and
Anticholinergic Medication Use Increase the
Odds of Delirium in Older Emergency
Department Patients?

Yuan S, Campbell N, Pandharipande P, Ely EW, Han JH/Vanderbilt University School of
Medicine, Nashville, TN; Purdue College of Pharmacy, West Lafayette, IN; Vanderbilt
University Medical Center, Nashville, TN

Study Objective: Benzodiazepines and anticholinergic medications have
been implicated as risk factors for delirium in older patients, but the
relationship between their home use and delirium in the emergency department (ED)
is unknown. We sought to determine if home benzodiazepine and anticholinergic
medication use was associated with delirium in the ED (ED delirium).

Methods: This was a prospective cohort study conducted within an academic ED.
Patients who were 65 years or older and admitted to the hospital were included. Patients
who were discharged from the ED, those with end-stage dementia, and those comatose
were excluded. All delirious patients were enrolled and one out of every six non-delirious
patients was enrolled using computerized random number generator. Home
benzodiazepine and anticholinergic medication use was abstracted from electronic
medication reconciliation record completed by the admitting team. Home
benzodiazepine use was dichotomized as yes or no. Because a patient can be on multiple
medications with varying degrees of anticholinergic activity, we used the Anticholinergic
Cognitive Burden (ACB) which is the sum of each medication’s anticholinergic activity.
Each medication was assigned a value of 0 (no anticholinergic activity) to 3 (significant
anticholinergic activity). The primary dependent variable was ED delirium, which was
determined by the modified Brief Confusion Assessment Method (bCAM).
Multivariable logistic regression was performed to determine if home benzodiazepine or
ACB was associated with ED Delirium. The multivariable regression models were
adjusted for age, premorbid functional status, dementia, depression, comorbidity
burden, severity of illness, nursing home residence, and central nervous system diagnosis.
Odds ratios (OR) with their 95% confidence intervals (95% CI) were reported.

Results: A total of 228 patients were enrolled. The median age (interquartile
range) was 74 (69-81.5) years old, 126 (55%) patients were female, 30 (13%) were
non-white race, and 105 (46%) had ED delirium. Of the 228 enrolled, 32 (14%)
patients were on home benzodiazepines, 182 (80%) patients were on home
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anticholinergic medications, and the median ACB was 1 (Interquartile range: 1, 3).
After adjusting for confounders, home benzodiazepines significantly increased the odds
of ED delirium (adjusted OR ¼ 3.1, 95% CI: 1.1 to 8.7, p-value ¼ 0.036). However,
the relationship between ACB and ED delirium was non-significant (adjusted
OR ¼ 1.11, 95% CI: 0.92 to 1.34, p-value ¼ 0.265).

Conclusions: Home benzodiazepine use was significantly associated with ED
delirium even after adjusting for confounders, but home anticholinergic medication
use was not. Therefore, patients on home benzodiazepine use should be the focus of
future interventions.

155 Classification of Bystander CPR Using
911-Call Review Versus Field Report

Sanko SG, Zhang H, Lane C, Flinders A, Reddy P, Cassella L, Balagna J, Sidhu S,
Eckstein M/University of Southern California, Los Angeles, CA

Study Objectives: Bystander CPR in out-of-hospital cardiac arrest (OOHCA) has
been associated with improved neurologically intact survival to hospital discharge, and
the presence of layperson CPR before arrival of first responders is a key component of
the international Utstein guidelines for comparison of community cardiac arrest
metrics. Bystander CPR is usually captured by paramedic observation on scene, though
some out-of-hospital systems are starting to classify this based on 911 call review. The
objective of this study was to compare rates of bystander CPR using review of 911-calls
for OOHCA to reports by paramedics on scene.

Methods: This was a retrospective review of Los Angeles Fire Department (LAFD)
911-calls and electronic health records for cases of OOHCA from January -March 2014,
as well as January - March 2015. This included all cases of OOHCA handled by LAFD
paramedics with attempted resuscitation. Exclusion criteria were: EMS-witnessed arrests,
traumatic arrests, arrests occurring in a medical clinic or nursing home, or incidents
handled by non-LAFD dispatch centers. Trained non-LAFD abstractors listened to all
recorded calls, and documented if chest compressions were initiated by the caller. Chest
compressions were deemed to have occurred if the caller or other rescuer began to count
compressions out loud, or if the caller verbally confirmed that compressions were being
done. Field personnel are supposed to document if bystander chest compressions were
initiated either through bystander interrogation or direct observation upon arrival on
scene. The primary outcome was inter-rater agreement (Cohen’s Kappa test) between
911-call reviewers and field personnel for the presence of bystander CPR. Secondary
outcomes included rates of discordance among select pre-defined subgroups.

Results: Of 1027 calls during the study period, 13 recordings were unavailable for
review, and 372 calls met one or more exclusion criteria, leaving 642 calls for analysis.
The overall bystander CPR rate on 911-call review was 59.3%, while it was 52.1% on
field care reports, for a primary outcome kappa value for inter-rater agreement of 0.37
(95%CI 0.29-0.44), indicating fair agreement between the two data sources. On further
examination, in 182 cases (31.4%) the records from 911 call review and field report were
discordant regarding the presence of bystander CPR: 12.1% of cases had no bystander
CPR on 911 call review but were reported by field personnel to have bystander CPR,
and 19.3% of cases had bystander CPR on 911 call review but no bystander CPR
reported by field personnel. A similar total percentage of discordance was noted among
both English-speaking callers (31.3%, ¼0.35) and limited-English proficiency callers
(32.8%, ¼0.37), patients in residential (30.0%, ¼0.40) versus public settings (31.8%,
¼0.39), patients under 65 (34.5%, ¼0.30) and over 65 years old (28.4%, ¼0.43), and
in minority (33.8%, ¼0.33) and white non-Hispanic patients (22.2%, ¼0.52).

Conclusions: Inter-rater agreement on the presence of bystander CPR using 911-
call review and field report is only fair, and up to one-third of cases may be misclassified.
Given the extraordinary resources dedicated promoting bystander-CPR, clearer consensus
should be developed on how to accurately measure community bystander CPR rates.

156 Emergency Department Moped-Related
Injuries in the United States 2002-2014

Johnson NK, Johnson BM, Denning GM, Jennissen CA/University of Iowa, Iowa City, IA;
University of Iowa College of Medicine, Iowa City, IA

Study Objectives: Mopeds have become an increasingly popular means of
transportation over the past decade, but few studies have investigated moped-related
injuries in the United States. A recent Swedish study found moped riders have a 20-
fold higher injury risk per kilometer traveled as compared to automobile occupants.
The objective of our study was to better understand the demographics, mechanisms
and injury patterns of moped-related injuries in the United States.

Methods: Moped-related injuries were identified through the National Electronic
Injury Surveillance System (NEISS) for the years 2002-2014. The NEISS prospectively

collects data from a stratified set of U.S. emergency departments. Injuries that did not
occur during moped operation were excluded from comparative analyses.

Results: 3,426 moped-related injuries were recorded, resulting in a national
estimate of 141,276 total injuries in the United States during the study period. Moped-
related injuries have approximately doubled since 2002 with nearly all of that increase
occurring in those 18-59 years of age. Injuries in children decreased. One-half of the
injuries occurred during the summer months of May-August, and nearly three-quarters
of the total injured riders were male. 82% of injuries due to moped operation occurred
on the street or highway. About one-fourth of patients had suffered a head injury, while
only 9% overall were documented in database narratives as having been wearing a
helmet. Head-injured patients were statistically more likely to be admitted or
transferred to a different hospital (p<.05). Of the head injuries, 69% were considered
serious (skull fracture, concussion, intracranial hematoma/hemorrhage, internal organ
injury-brain, or altered mental status).

Conclusion: The number of moped-related injuries has increased substantially in
the United States, mostly due to a rising number in those 18-59 years of age. More
safety education (ie, wear helmets) should be directed toward moped riders of these
ages. Legislation mandating helmet use while operating mopeds may also help decrease
the severity of injuries and the number of moped-related hospital admissions.

157 Epidemiology and Geospatial Analysis of
All-Terrain Vehicle Crashes in Iowa

Qin ES, Denning GM, Jennissen CA/University of Iowa Carver College of Medicine,
Iowa City, IA; University of Iowa, Iowa City, IA

Study Objectives: Each year in the United States, there are over 700 deaths, more
than 400,000 injuries, and in excess of $22 billion dollars in costs related to all-terrain
vehicle (ATV) crashes. The long-term goal of our research is to prevent ATV-related
deaths and injuries using education, engineering and public policy approaches. Our
study objective was to describe the epidemiology, crash mechanisms, clinical outcomes
and geographic pattern of ATV crashes in Iowa.

Methods: A retrospective cross sectional study was performed using a unique statewide
ATV injury surveillance database (2002-2013). SPSS statistical software was used to
perform descriptive and comparative analysis. A geographic information systems program
called ArcGIS was used to map the location of ATV deaths and injuries in the state.

Results: The statewide database included a total of 1,951 crashes, 2,308 vehicles, and
2,330 riders in Iowa. Crash victims were 79%males, 30% under 16 years of age, and 4% of
crashes resulted in fatalities. Thirty-six percent of all crashes were on the road. The vast
majority of all crashes were non-collision events (ie, vehicle rollovers). GIS mapping
demonstrated thatATVcrashes occurred inboth rural andurban areas, includingdowntown
DesMoines, the state capitol.Mapping also provided striking visual patterns demonstrating
the following: the proportion of fatal crashes was twice as high on roadways as off-road; the
majority of roadway crashes were not traffic-related; and many ATV crashes occurred in
remote rural areas with highly limited access to emergency medical services. Considering
travel time alone, the majority of crashes occurred beyond which an ambulance could drive
from a Level 1 or 2 trauma center and back again within one hour, and many occurred
beyond which a helicopter could reach a patient and return within a one hour flight.

Conclusion: ATV crashes and injuries are a public health issue relevant to both
rural and urban communities. However, those injured in remote rural areas may be at
increased risk due to limited access to emergency medical services and long delays prior
to trauma center arrival. In addition, ATV crashes were common on roadways and
most ATV-related fatalities occurred there, even though the vehicles are designed for
off-road use only. GIS represents a potentially powerful tool for ATV safety education
and for public awareness. Dispelling many misperceptions about ATV safety is vital to
creating a safety culture around the vehicle. Results from this study will be used in our
safety programming, as well as to inform public health and public policy makers, in
order to promote evidence-based ATV safety laws.

158 Epidemiology of Hoverboard Injuries
Requiring Emergency Care

Bandzar S, Bandzar A, Gupta S, Atallah H/NewYork Presbyterian - University Hospital of
Columbia and Cornell, New York, NY; Emory University School of Medicine, Atlanta, GA

Study Objectives: Hoverboards, two-wheeled electronic scooters, have
become popular within the last couple of years. Unfortunately, this consumer product
is associated with severe injuries including fractures and serious burns due to a
malfunction of the device’s lithium battery. The US Consumer Product Safety
Commission has recognized an increased number of hoverboard-related injuries. By
elucidating characteristics of hoverboard-related injuries, preventative strategies can be
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implemented. The objective of this study is to investigate the epidemiology of
hoverboard-related injuries presenting to United States emergency departments (ED)
using nationally representative data.

Methods: A retrospective analysis of the National Electronic Injury Surveillance
System (NEISS) database was conducted. The NEISS database is a national probability
sample of US EDs and collects patient data from consumer-related injuries. Inclusion
criteria were all hoverboard-related injuries seen in US hospital EDs from calendar year
2015. All injuries were stratified by age, sex, race, body part injured, diagnosis, locale of
injury and disposition from ED. National estimates, relative risks and confidence
intervals (CI) were calculated using the complex statistical design of the NEISS
database. CIs not containing 1.0 were considered statistically significant.

Results: In calendar year 2015, there were an estimated 15,754 injuries attributable
to hoverboards (95% CI 10,814 - 20,694). Children less than 18 years of age
accounted for 7,662 injuries (95% CI 4,658 - 10,666). The mean and median ages
were 24 and 15 years, respectively. The most common diagnoses were fractures (38%),
contusions (18%) and sprains/strains (12%). The most common injured body parts
were the wrist (19%), head (13%) and forearm (11%). Approximately 30% of all
fractures and 30% of all sprains occurred at the wrist. Adults were more likely to
fracture a bone than children (RR 1.22; 95% CI 1.18 - 1.25). Children were more
likely to suffer from a head injury than adults (RR 2.62; 95% CI 2.51 - 2.72). There
were a higher percentage of hoverboard-related injuries that occurred in males (52%)
and in whites (42%). Among the patients for whom the location of their injury was
recorded (61%), the majority of injuries occurred near home (36%). The majority of
injuries treated in the ED were stabilized and released (95%).

Conclusion: There were 15,754 hoverboard injuries that presented to United
States EDs in 2015. Children represented 49% of these injuries. The most common
diagnosis was a fracture, which accounted for 38% of all injuries. Children were more
likely than adults to suffer from head injuries. Further efforts are warranted to explore
safety measures to prevent injuries and decrease the frequency of ED visits.

159 Withdrawn

160 Health Care Usage and Risk Screening
Within One Year of Suicide Death

Stuck AR, Wilson MP, Chalmers C, Lucas J, Sarkin A, Choi K, Center K/University of
California, San Diego, San Diego, CA; U C San Diego Health System, San Diego, CA;
County of San Diego, San Diego, CA

Study Objectives: Suicide is the 10th leading cause of the death for all ages in the
U.S. with approximately 113 suicides each day. In 2010, the Joint Commission
recommended screening for suicide risk in emergency departments (EDs). This study
evaluates health care usage by persons within one year prior to suicide death as well as
the relationship between suicide risk screening and suicide completions. The specific
aims were to 1) determine the proportion, treatment, and characteristics of persons
seeking health care within 12 months of their suicide death; and 2) evaluate the
frequency of screening for suicidal ideation in the ED versus clinic settings.

Methods: An analysis of a retrospective cohort of patients was conducted using
Medical Examiner (ME) data from all suicide deaths in one county in the SWUnited States
from 2007-2013. Final determination of suicide as the cause of death was made by a
physician-coroner.MEdatawere then linked to a single academic health system’s electronic
medical record system and analyzed for health care encounters occurring within one year of
death. The health system has two hospitals and a combined annual census of 75,000
patients. One hospital is an urban, academic teaching hospital (Level 1 trauma center) and
the other is a suburban community hospital. The primary outcomes were descriptive
analyses of demographics and the frequency of ED visits versus primary care clinics.

Results: Of the cohort identified by theME, 313 individuals had valid health system
medical record numbers. 227 of these sought medical care within one year of suicide,
compared to 86 patients who either did not have an encounter (60) or their last encounter
had taken place over 1 year prior (26). Patients were predominantly single white males
with a mean age of 67 years. Drug overdose was the most common method of suicide
(29%), followed by firearms (27%). The clinic setting was the final health care encounter
site for 44% of patients and the ED for another 40%. Psychiatric problems were the most
common reason for ED visits and medical complaints were the most common reason for
clinic visits. Suicide risk screening was not conducted on 43% of ED patients and 61% of
clinic patients who died by suicide within one year of the last medical encounter. Once
mandatory suicide screening was implemented in 2011, only 5% of ED patients went
unscreened compared to 35% of clinic patients (p ¼ 0.006).

Conclusion: Suicide risk screening in both the ED and clinic settings improved
following implementation of the Joint Commission’s recommendations to improve
identification of patients at risk for self-harm. A high proportion of suicides occurred in
individuals with mental health disorders and/or substance abuse, and clinicians should
consider more extensive screening in this population.

161 Design Interventions for Preventing
Workplace Violence in the Emergency
Department: A Systematic Review Leading to
a Checklist of Deployed Interventions

Gillani S, Azad AM/McGill University, Montreal, QC, Canada; Massachusetts General
Hospital, Emergency Medicine, Boston, MA

Study Objectives: Workplace violence (WPV) has been frequently seen in the
emergency department (ED) settings. Improvement in environmental design has been
considered a way to prevent WPV in the ED. Members of ACEP’s Public Health and
Injury prevention committee provided a useful resource in April 2011 for WPV
prevention based on the guidelines recommended by National Institute of
Occupational Safety and Health (NIOSH).

One of the most important elements in these strategies is modification in
environmental designs. Administrative controls and training are the other essential
elements in WPV prevention in the ED. Our scoping review indicated that there is no
checklist to assess WPV-related design interventions. Therefore, we conducted a
systematic review to develop a checklist for assessing ED design features to preventWPV.

Methods: A comprehensive literature review was performed. Both published work
from MEDLINE® and SCOPUS®, and the grey literature in English from January1,
1980 to December 31, 2015 were included. Any study discussing design intervention
for preventing WPV in ED was included in this review.

Results: A total of 17 peer-reviewed publications and 11 reports from other
agencies were included. This review identified 28 different design interventions. The
review showed that security personal, personal alarms, security cameras, entry and exit
controls, lighting, noise control, communication mechanisms and seclusions are the
most important design features discussed in the ED literature. We developed a 13-
section checklist to assess specific interventions in eleven different areas of the ED. We
also prepared a matrix of the detailed features in each section.

Conclusion: Our review concluded that a comprehensive checklist to assess design
features in the emergencydepartment for preventionofWPVis lacking therefore our checklist
canbeauseful tool to assess the design features in theEDtocontrolWPV.Content validity of
our checklist and feasibility of implementation in different ED settings are the next steps.
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162 HIV Testing Practices and Provider Attitudes
in Belize Emergency Care

Wiskel T, Samuels EA, Habet M, Mackey JM/Warren Alpert Medical School of Brown
University, Providence, RI; Karl Heusner Memorial Hospital, Belize City, Belize; Baylor
College of Medicine, Houston, TX

Study Objectives: Belize has the highest HIV prevalence in Central America and
4th highest in the Caribbean, impacting 1.2-1.5% of the general population and up to
13% in at-risk populations. As of 2014, less than 25% of the childbearing population
in Belize has been tested for HIV or knows their HIV status. Only half of those
diagnosed with HIV are on highly active antiretroviral therapy (HAART). Almost half
(48%) of the cases of newly diagnosed HIV present in advanced stages of the disease
(CD4<200). The majority of newly diagnosed HIV cases are in the urban Belize
District (65%), which is served by Karl Heusner Memorial Hospital (KHMH) in
Belize City. KHMH is the national referral facility, with an annual Accident and
Emergency (A&E) volume of 25,000 visits/year. In the global setting, emergency
settings often serve as the only access to care for urban populations without regular
access to health care and represent an important target for HIV screening. The goals of
this novel investigation are to evaluate current testing practices and provider attitudes
towards HIV testing in the emergency care setting.

Methods: A retrospective chart review was completed of all A&E visits with a rapid
HIV test sent at KHMH from July 1, 2015 to December 31, 2015. Information was
abstracted into a secure electronic database on patient demographics, visit chief
complaint and disposition, HIV test results, follow-up and stage of diagnosis. To assess
reported provider practices and attitudes, a questionnaire was developed using
questions from prior validated surveys and reviewed by local key stakeholders and
content area experts. Research staff administered the questionnaire in structured
interviews with 13 emergency providers at the A&E of KHMH. Responses were
analyzed using basic computational software.

Results: During the study period, 154 HIV tests were sent, for a testing rate of
1.2%. The majority of those tested were women (61%), over half of whom were
pregnant (51.5%), and an average age of 31 years old. Of all HIV tests sent, 13 were
positive, a rate of 1.0% of all visits and 8.4% of all tests sent, and 5 were new diagnoses
of HIV. Of all new HIV diagnoses, three were diagnosed at an advanced stage
(CD4<200). All 5 newly diagnosed patients had follow-up visits or repeat emergency
visits and two began medical treatment.

All emergency providers had treated a patient with HIV and 85% had sent an HIV
test within the last 30 days. The majority of providers (62%) reported minimal to some
prior training in HIV care. However, most providers (92%) felt very or somewhat
comfortable counseling about HIV testing and believed all patients with clinical
suspicion should be tested for HIV. Most providers (85%) believed patient privacy was
a barrier to HIV testing and an additional 77% believed patient willingness to be tested
and time were barriers to testing. In contrast, nearly all providers (92%) did not believe
cost was a testing barrier.

Conclusion: KHMH A&E HIV testing is lower than WHO recommendations for
high prevalence populations. Patients with new diagnoses of HIV in A&E were tested
based on clinical suspicion and presented in late stages of disease. Providers overall felt
comfortable testing for HIV but lacked specific HIV training, revealing a need for increased
education. Increasing A&E HIV testing could aid in early diagnosis of HIV and linkage to
care in populations at high risk for HIV. Next steps include development of a provider
education curriculum and evaluation of provider changes in HIV screening practices.

163 Out-of-Hospital Application of the South
African Triage Scale (SATS): Discordance
Between Gold Standard and Medic Triage

Mould-Millman N-K, Colborn K, De Vries S, Dixon J, Hodkinson P, Ginde A, Wallis L/
University of Colorado, School of Medicine, Aurora, CO; University of Colorado Denver,
Aurora, CO; Western Cape Government EMS, Cape Town, South Africa; Denver Health,
Denver, CO; University of Cape Town, Cape Town, South Africa

Study Objectives: Accurate out-of-hospital triage facilitates effective clinical
decisionmaking and destination facility selection. Under-triage dangerously impacts
patient outcomes, whilst over-triage wastes emergency care resources. No internationally
field triage tool for EMS exists. In South Africa, the Western Cape Government (WCG)
Emergency Medical Services (EMS) has adopted the South African Triage Scale (SATS),
an in-hospital emergency care triage tool. We aim to assess the pattern of SATS, and
to calculate under- and over-triage rates of SATS by EMS medics.

Methodology: EMS clinical data, for all consecutive ambulance transports, were
collected prospectively from August 2014 to January 2015, in WCG EMS. Variables

collected on each case include: EMS provider rank, vital signs, mobility status, injury
status, mental status (AVPU), chief complaint, Triage Early Warning Score (TEWS),
and SATS score. A computed algorithm was used to calculate TEWS for each case.
EMS physicians reviewed clinical data to determine the necessity of a SATS clinical
discriminator (ie, a high risk complaint or mechanism) and to determine the gold
standard SATS score. To calculate triage accuracy, EMS medic SATS was compared to
gold standard SATS for each case using a Cohen’s Kappa statistic. Cases with un-
retrievable clinical data were excluded. Data were analyzed using R software.

Results: The final analysis included 1,729 unique cases. EMSmedics were ranked as
basic (59%), intermediate (36%), and advanced (5%). Case distribution was mostly
medical (58%), with a modest volume of injuries (15%), and few obstetric (6%) and
psychiatric (2%) emergencies. Interfacility transfers constituted 18% of all EMS
transports. Medics almost always documented a TEWS score (97%) and often
documented a SATS score (78%).While a clinical discriminator was indicated in 63% of
all cases, medics only appropriately applied the clinical discriminator in 26%. Compared
to EMS physician gold standard, in allWCGEMS transports, medics over-triaged in 8%,
correctly triaged in 46%, and under-triaged in 46% of all cases. Under-triage rates were
significantly higher in interfacility transports (53%) compared to primary transports
(45%) (Chi-square p¼.01). Under-triage rates were different between provider levels:
basic (47%), intermediate (44%), and advanced (62%) (p¼.02). Under-triage rates were
significantmore common in non-injured (48%) versus injured patients (38%) (p<.001).
When gold standard TEWS were compared to medic TEWS, there was substantial
agreement (Cohen’s Kappa 0.67 [0.65, 0.70], Figure 1). A comparison of gold standard
SATSwith EMSmedic SATS indicated only fair agreement (0.25, 95%CI [0.21, 0.28]).

Conclusions: This assessment of WCG EMS triage reveals an acceptable over-
triage rate, but a concerning rate of under-triage, 5-10 times higher than reference
standards. The high rate of under-triage varied significantly by medic training, injury
status, and transfer status, and likely due to the poor use of clinical discriminators,
developed for use among emergency department providers.

164 Evaluation of Trauma Patient Presentations
and Outcomes at a Ugandan Regional
Referral Hospital

Schriger S, Henwood PC, Benitez NP, Kitya D, Nehra D, Bebell L, Douglass E,
Newman D, Noble VE, Dean A/Point-of-care Ultrasound in Resource-limited
Environments, Philadelphia, PA; Brigham and Women’s Hospital, Boston, MA;
Mbarara University of Science and Technology/Mbarara Regional Referral Hospital,
Mbarara, Uganda; Massachusetts General Hospital, Boston, MA; Hospital of the
Univeristy of Pennsylvania, Philidelphia, PA

Study Objectives: The need for improved trauma care is disproportionately high in
sub-Saharan Africa due to the substantial burden of trauma-related morbidity and mortality.
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The study goal was to prospectively characterize the demographics, mechanisms of injury,
diagnoses, and outcomes among trauma patients presenting to Mbarara Regional Referral
Hospital (MRRH) prior to planned trauma training interventions.

Methods: All patients presenting to the Accidents & Emergency (A&E) area at
MRRH over a ten-week period who met the World Health Organization definition of
major trauma were prospectively enrolled. Patient demographics, mechanism of injury,
arrival mode, referral site, initial vital signs, and diagnoses were collected by direct
observation and chart review. Disposition from A&E, vital status and therapeutic actions
were determined by daily chart review for the first 14 days of hospitalization. Outpatients
or their caregivers were contacted by phone at 2 weeks and 30 days to determine vital
status. Ethical/research approval was obtained from the Mbarara University of Science
and Technology (Mbarara, Uganda) and Partners Healthcare (Boston, USA).

Results: 497 patients with traumatic injuries presented during the 10-week study
period. We included the 415 who met WHO criteria for major trauma. Mean age was 26.5
years (range 1-76, SD 14.6), and 77.8% were male. Patients most frequently arrived by car
(61.7%), followed by boda/motorbike (21.2%), and ambulance (13.5%). 122 patients
arrived in transfer (29.4%). Mechanisms of injury included motor vehicle accidents
(60.2%), pedestrians struck (18.3%), assaults (11.1%) and penetrating trauma (4.8%).

Only 30.4% of patients had any single vital sign recorded during their trauma
evaluation, with only 2.6% having a documented heart rate, blood pressure, respiratory
rate and oxygen saturation. Invasive interventions were rare and limited to Foley
catheters (6.3%), nasogastric tubes (2.4%), and chest tubes (1.7%). There were no
interosseous, central or arterial lines placed and no intubations in A&E.

Patients remained in A&E for variable periods but were then discharged to: home
(45.5%), surgery ward (33.7%), operating theatre (8.2%), or morgue (5.3%). Only
1.7% (7) patients went to the ICU. Head injury was the most common discharge
diagnosis (44.6%) in the 186 hospitalized patients with follow-up, followed by
fracture/dislocation (29% closed, 13.4% open).

Abdominal trauma was a rare diagnosis (5.9% blunt, 1.6% penetrating), as was
chest trauma (2.7% blunt, 1.1% penetrating).

There were 35 in-hospital deaths (8.4%, 95% CI ¼ 5.9%-11.5%); 48.6% were
within 24 hours of presentation. Head injury was among the major diagnoses in 84%
of deaths. While the lost-to-follow-up rate at 2 weeks was high (40%), 3 additional
deaths were identified bringing the overall mortality estimate to 9.2% (95%
CI ¼ 6.6%-12.4%). There were no known additional deaths at 30-day follow-up.

Conclusions: The trauma burden and mortality at this referral hospital are high. The
site manages critically ill patients but has limited resuscitation capacity in A&E including no
functioning CT scanner, limited critical care if patients cannot pay for ICU care, and
inconsistent diagnostic, medical, operative and ICU supplies. Training in the algorithmic
management of trauma patients and emergency medicine is currently limited but planned.

165 Assessing Accuracy and Inter-rater
Reliability of the Emergency Severity Index in
Triage in the Al-Rahba Emergency
Department: A Cross-Sectional Observational
Study

Mistry B, Hinson J, Balhara K, Stewart de Ramirez SA, Anton X, Levin S, Scheulen J/
Johns Hopkins University School of Medicine, Baltimore, MD; Johns Hopkins University
School ofMedicine, Baltimore, MD; Al-Rahba Hospital, Abu Dhabi, United Arab Emirates

Study Objectives: TheEmergencySeverity Index (ESI) is a triage scale nowusedby the
vast majority of emergency departments (ED) in the United States (US) and a growing
number of EDs globally. The scale was developed and validated within the US health care
system, and there is little data to support its use in other settings where clinical training,
resource availability, and cultural norms vary widely. ESI relies heavily on operator
experience and intuition, and accurate triage designation is dependent on rapid assessment
of illness severity and accurate prediction of clinician treatment decisions. Reports of ESI
performance in other countries suggest sub-optimal performance in these varied settings.

The purpose of this study was to assess triage accuracy, variability, and self-
perception among formally trained nurses performing ESI triage at Al-Rahba Hospital
(ARH) in Abu Dhabi, United Arab Emirates. We hypothesized that ESI user
performance would be lower than has been previously reported in the US, and there
would be greater variability in triage decisions.

Methods: We utilized twenty-five standardized triage cases from the ESI
Handbook to evaluate accuracy and inter-rater reliability in ESI score assignment in a
cross sectional cohort of ESI-trained ED nurses at Al-Rahba Hospital. The gold
standard of accuracy was the ESI handbook answer key.

The survey data was analyzed with Krippendorff’s alpha to assess for inter-rater
reliability. Accuracy was calculated for each question and broken down based on ESI

triage level and scenario type (medical, trauma, or pediatric case). We also determined
percent “under-triage” and “over-triage” overall and for each case, and assessed
self-perception of triage level assignment accuracy among nurses.

Results: Thirty-five ED nurses from ARH participated in the study. Overall
accuracy in triage scale assignment was 58.7%, with 28.8% of cases under-triaged and
12.3% over-triaged. Range of accuracy by individual scenario was 2.9% to 100%. The
lowest accuracy was observed for pediatric cases, with 48.9% of all scenarios scored
correctly (range by individual scenario: 2.9% to 94.3%). Accuracy was slightly higher
for adult trauma (56.2% overall accuracy, range 40% to 85.7%) and adult medical
cases (overall accuracy 66.2%, range 28.6% to 100%). Overall inter-rater reliability
was moderate (Krippendorff’s alpha ¼ 0.777), and self-perceived accuracy among
nurses was either “moderately confident” (40%) or “very confident” (60%).

Conclusion: We observed low accuracy in ESI score assignment and significant
case-to-case variability for these standardized cases, yet nursing self-perception of
performance was high. Nurses scoring these cases had 5 or more years of experience,
were formally trained in ESI, and undergo regular triage performance assessments.
While more work is required to determine causality, we believe that practice
environment has a significant impact on ESI user performance, and that this triage
scale, which relies heavily on provider experience, intuition and predictive capacity for
treatment decisions, may not be suited to all practice environments. Future directions
include semi-structured interviews with nurses to assess for barriers to using ESI in real-
time and repeating this study at other sites globally.

166 A Triple Burden of Disease Revealed by Pilot
Prospective Registry in a Major East Africa
Accident and Emergency Department

Myers JG, Hunold KM, Ekernas K, Wangara AA, Maingi A, Mutiso V, Dunlop SJ,
Martin IBK/University of North Carolina at Chapel Hill, Chapel Hill, NC; University of
Virginia School of Medicine, Charlottesville, VA; St. Joseph Hospital, Denver, CO;
Kenyatta National Hospital, Nairobi, Kenya; University of Nairobi School of Medicine,
Nairobi, Kenya; Hennepin County Medical Center, Minneapolis, MN

Study Objective: We define the burden of disease by describing the patient
population presenting to the Accident and Emergency Department (A&E) at Kenyatta
National Hospital (KNH).

Resource limited settings are increasingly experiencing a “triple burden” of disease,
comprised of trauma, non-communicable diseases and known communicable disease
patterns. However, the epidemiology is not well characterized and this limits efforts to
further develop emergency care capacity.

Methods: We analyzed data from the prospective pilot registry “Emergency
Medicine Registry of Kenya” (EMROK) obtained via systematic sampling over 3
months in KNH’s A&E. Research assistants collected data directly from patients and
their charts. Chief complaint and diagnosis codes were grouped for analysis. Patient
demographic characteristics were described using the mean and standard deviation for
age and “n” and percentages for categorical variables. ICD-10 codes were categorized
by 2013 Global Burden of Disease Study methods.

Results: Data were collected on 402 patients with an average age of 36 years (SD 19)
and who were 50% female. Patients were most likely to arrive via taxi or bus (39%),
walking (28%), or ambulance (17%). Thirty five percent of patients were diagnosed with
non-communicable diseases, 24% with injuries and 14% with communicable diseases,
maternal and neonatal conditions. Overall, head injury was the single most common
complaint or diagnosis, and occurred in 33 (8.2%) patients. The most common patient-
reported mechanism for head injury was road traffic accident (39%).

Conclusion: This pilot registry is the first prospective study to describe the A&E
population at a tertiary center in Kenya and highlights the triple burden of disease. Our
findings emphasize the need for further development of emergency medicine resources
and training to better address patient needs in resource limited settings such as KNH.

167 Pediatric Emergency Medicine Registry of
Kenya (PEMROK): An Analysis of Acute,
Episodic Care at Kenyatta National Hospital
in Nairobi, Kenya

Wilson P, Myers J, Hunold K, Ekernas K, Kiruja J, Wangara AA, Maingi A, Mutiso V,
Dunlop SJ, Martin I/University of North Carolina, Chapel Hill, NC; University of Virginia,
Charlottesville, VA; Hennepin County Medical Center, Minneapolis, MN; Kenyatta
National Hospital, Nairobi, Kenya; University of Nairobi, Nairobi, Kenya

Study Objectives: Kenyatta National Hospital (KNH), located in Nairobi, is
Kenya’s leading public hospital and tertiary referral center. There is a lack of data
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regarding reasons for seeking care in the Pediatric Emergency Unit (PEU) at KNH,
which creates challenges in the areas of resource allocation and the education
and training of pediatric emergency care providers. The primary aim of this
study was to elucidate the acute burden of disease in children presenting to
the PEU.

Methods: This study is a retrospective medical record review of all available patient
encounters (0-12 years of age) presenting to the PEU over a 1.5-month period. Data
were collected from PEU triage and admission logbooks and entered into an electronic
database. Recorded parameters included patient demographics (age, sex, place of
residence, etc), chief complaint, and final diagnosis upon admission or discharge from
the PEU. Diagnoses were manually coded according to ICD-10.

Results: Of a total of 4,548 encounters in the triage logbook, 10% were under
three months of age, and 78% were younger than five years of age. Sixty-one percent of
patients arrived to the PEU between 0700 and 1500, and 70% of visits were “Non-
Urgent” according to Emergency Triage and Assessment Tool (ETAT) scores. The top
five chief complaints for which patients sought care in the PEU, in descending order,
included: cough (21.3%), fever (13.9%), nausea and vomiting (7.6%), nasal discharge
(6.5%), and change in bowel habit (4.3%). The top five final diagnoses upon discharge
from the PEU, also in descending order, included: acute upper respiratory infection
(14.7%), gastroenteritis (3.7%), wheezing (3.3%), unspecified fever (3.1%) and
pneumonia (2.7%).

Conclusions: The leading reasons for seeking care in the PEU at Kenyatta
National Hospital were for respiratory and gastrointestinal complaints. A large
proportion of patients seen in the PEU were under five years of age, and the
knowledge of their presenting complaints may aid in future reduction in under-five
morbidity and mortality rates. The majority of visits were low-acuity per ETAT
and were during the day (0700 to 1500), when pediatric clinics are open. One
potential reason for the lower acuity of the visits to the PEU is that all traumas -
including those involving children - present to the Accident and Emergency
Department (A&E) at KNH instead of to the PEU. Another reason for this
phenomenon is that the pediatric clinic at KNH is a follow-up clinic, and does not
see new patients until they have been seen in the PEU. Based on our novel data,
future efforts could focus on the following: determining reasons that caregivers
choose to bring their children to the PEU, increasing daytime provider coverage for
children under age five, and increased education of caregivers about appropriate
alternative venues of care.

168 Head Injury is the Leading Cause of
Presentation and Admission to a Tertiary
Care Center in Kenya: A Descriptive Analysis
of Emergency Department Patients at
Kenyatta National Hospital

Ekernas K, Myers J, Wangara AA, Maingi A, Wilson P, Mutiso V, Martin IBK, Dunlop SJ,
EMROK Research Assistant Collaborative/Colorado Permanente Medical Group/
Saint Joseph Hospital, Denver, CO; University of North Carolina, Chapel Hill, Chapel
Hill, NC; Kenyatta National Hospital, Nairobi, Kenya; University of Nairobi School of
Medicine, Nairobi, Kenya; Hennepin County Medical Center, Minneapolis, MN

Study Objectives: While Kenyatta National Hospital is Kenya’s flagship public
tertiary referral center, there is limited information regarding patients seen in the
Accident and Emergency (A&E) department. Lack of information both signifies and
exacerbates the challenges facing emergency care capacity-building in Kenya.

Methods: We analyzed data from the Emergency Medicine Registry of Kenya
(EMROK) study—a retrospective chart review of patient encounters from October 1,
2014 to January 31, 2015. Data were collected from financial records and from A&E
triage, admission, and mortality log books. Patient demographics, presenting vital signs,
chief complaints, admitting diagnoses, and/or causes of death were entered into an electric
Web-based database. Chief complaints and diagnoses were manually coded using the
International Statistical Classification of Diseases and Related Health Problems (ICD-10).

Results: During the study period, 23,941 patients registered in the A&E. Triage
log book data were available for 20,359 encounters (85%). Within this group, 8,130
(40%) were men, 8,076 (40%) were women, 2,450 (12%) were children, and 1,703
(8%) were unknown. In total, 7,939 patients (33%) were admitted. The most
common triage chief complaints were head injury (4.1%), need for higher level of care
(3.7%), abdominal pain (3.1%), injuries due to road traffic crashes (2.9%), and vaginal
bleeding (2.8%). Leading diagnoses on admission were head injury (8.4%),
cerebrovascular accident—hemorrhagic or ischemic (2.6%), femur fracture (2.6%),

anemia (2.3%), and burns (2.3%). There were 557 deaths in the A&E (2.7%), and
191 patients were deceased on arrival (0.9%).

Conclusion: Our novel data revealed a large patient volume, high acuity, and a
high rate of admission. Of particular interest is the large burden of head injury both on
presentation and on admission, and of traumatic diagnoses among admitted patients.
These findings speak to the growing impact of trauma, and have strong implications
for public health, policy initiatives, provider education, and resource allocation.

169 Geospatial Analysis of Patient’s Home
Addresses to Facilitate Out-of-Hospital
Community Response

Dworkis DA, Eyre AJ, Peak DA/Harvard Medical School, Boston, MA

Study Objectives: While emergency departments (EDs) are chiefly focused on the
patients presenting to their facility, they can also influence the response of the greater
community in the out-of-hospital emergency setting. Specifically, for emergencies like
ischemic stroke (iCVA), opioid overdose, and cardiac arrest, where early detection and
correct bystander response can make crucial, life-saving differences in the field, EDs can
teach communities about recognition of stroke-like symptoms, delivery of bystander
naloxone, and administration of bystander cardiopulmonary resuscitation (CPR). To
identify areas where community-based interventions would be most useful, we
geospatially analyzed the home addresses of over 300,000 visits to the ED of a single
tertiary care center and identified hotspots for emergency visits related to iCVA, opioid
overdose, and cardiac arrest.

Methods: Data on the self-reported home address, chief complaint, discharge
diagnosis, and basic demographics were recorded as part of each visit for all patients
who presented between 7/1/2012 and 6/30/2015 to the ED at The Massachusetts
General Hospital (MGH) in Boston, MA. Visits were geocoded by US Census Tract
using the United States Census Bureau’s Census Geocoder (geocoding.geo.census.gov).
Geospatial analysis was performed with QGIS (www.qgis.org). Visits related to a
specific emergency like iCVA were identified by scanning chief complaints and
discharge diagnoses for a priori selected terms using partial string matching
implemented in R (r-project.org). Hotspots were identified using the Jenks Natural
Breaks method and normalized to population levels from the 2010 US Census.

Results: Out of 313,085 total visits, we considered 286,555 visits from addresses in
Massachusetts, 250,073 (87%) of which were geocoded to the census tract level. Of
these visits, we selected 2,401 visits for known or potential iCVA, 3,200 visits related to
opioid overdose, and 3,343 visits related to cardiac arrest. For iCVA or cardiac arrests,
patients were significantly older than average, while for opioid overdose they were
significantly younger. Hotspot analyses for each disease process identified multiple
potential hotspots in and around Boston. After adjusting for population data, significant
hotspots for iCVA were identified within Winthrop and Chelsea, two neighborhoods
just outside Boston, and significant hotspots for both opioid overdose and cardiac arrest
were identified within Charlestown, a neighborhood in the North of Boston.

Conclusion: Here we selected three clusters of visits for disease processes amenable
to community-based teaching and used geospatial analyses of patients’ home addresses
to identify hotspots in specific neighborhoods around our ED in Boston, MA. While
further study is needed to explore why these hotspots exist where they do, immediate
action can now be taken by our ED to target necessary teaching in the recognition of
stroke-like symptoms, delivery of bystander naloxone, and administration of bystander
CPR to these hotspot communities. Ultimately, identifying these hotspots is the first
step toward improving out-of-hospital community response and potentially decreasing
morbidity and mortality of iCVA, opioid overdose, and cardiac arrest, and could
further be used as a model for engaging communities in out-of-hospital response
teaching in general.

170 Impact of an Urban, Police Department-
Initiated Jail Diversion of Inebriates to a
Sobering Center

Weltge AF, Kincaid L, Ochoa A, Buck DS, Persse D, Langabeer JR II, Kowalchuck AA/
UTHealth McGovern School of Medicine, Houston, TX; Houston Recovery Center,
Houston, TX; Baylor College of Medicine, Houston, TX; UTHealth School of Biomedical
Informatics, Houston, TX

Study Objectives: Emergency care sits at the interface of many aspects of health
care and social issues. Public intoxication (PI) is a health care, criminal justice, social,
substance use and personal issue that impacts the criminal justice system, Emergency
Medical services (EMS) and hospital emergency departments (ED).
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The purpose is to describe the impact of a natural experiment of an urban jail
diversion program to a sobering center (SC). This center was initiated April 2013 as a
police department (PD) jail diversion effort and has developed into a community
resource.

Methods: The City of Houston created a publicly funded SC facility, focused on
jail diversions of public inebriates (PI) who are at least 18 years old and in police
custody for PI. Individuals who were driving while intoxicated, violent, combative,
involved in criminal activity or non-ambulatory due to impairment were not eligible
for SC diversion. Eligible inebriates were brought to the sobering center by PD and
could choose to stay in lieu of going to jail.

Results: After opening of the SC, the city’s per month mean of PI arrests
decreased from 1395 to 161 (n¼ 41 pre; 28 post; t¼23.8, p<000, F¼29.072). In
the first 20 months of SC operation the city realized an estimated net positive fiscal
impact of $2.9 million which includes facility start-up, operational and lease costs.
For the first year of operation (April 2013-2014), the SC received 5,659 diversions.
Sobering center diversions were concentrated on the weekends with 39% of clients
received on Saturdays and Sundays. SC client demographics were, 54% white,
25% black, 19% Hispanic, with age evenly distributed across 18 to 55 years old.
First time SC clients were more likely to be younger, and 34% of all clients were
homeless. During the first year, 161 frequent clients, defined as those admitted at
least 3 times, represented 972 diversions or 17% of the total. Admission to the
SC included formal PD hand off, initial EMT screening and a voluntary stay.
Individuals with acute medical issues were transported to an ED by EMS. Logistical
issues for start-up included defining appropriate inebriate inclusion criteria;
communication of entry process to PD; creation of an efficient hand off of inebriates
to SC; and coordinating with existing community resources for recovery referrals.
During the clients’ stay and at discharge, all individuals were offered recovery
information and support, substance use counseling and referrals for services. The
SC creation has served as an impetus for improved coordination and funding of
community recovery services.

Conclusion: An urban jail diversion for inebriates in police custody for PI to a
sobering center resulted in a significant drop in police arrests for PI and substantial
positive fiscal impact for the city. A large population of individuals were voluntarily
provided a safe place for sobering, individual peer coaching and counseling. This
effort has significant implications for urban areas and may have a substantial impact
on the criminal justice system, EMS, emergency care and community recovery
services.

171 Emergency Department Proximity to Public
Transportation: A Comparison of
Freestanding and Hospital Emergency
Departments in Three Metropolitan Areas

Carlson LC, Baker ON, Schuur JD/Brigham & Women’s Hospital, Boston, MA

Study Objectives: Freestanding emergency departments (FSEDs) are a rapidly
growing source of acute unscheduled care. There is debate about how FSEDs affect
access to care for underserved populations. One measure of access is proximity to
public transportation, an important means of accessing acute care for patients without
private means of transportation. We aimed to determine how accessible FSEDs are to

public transit lines compared to hospital EDs (HEDs) in three metropolitan statistical
areas (MSAs).

Methods: We collected HED addresses from the 2013 American Hospital
Association (AHA) database; we obtained FSED addresses from state agencies
and by a systematic online search of “freestanding” or “satellite” EDs. We
geocoded addresses using the US Census Geocoder and manually with Google
Maps. We chose the following MSAs based on having the highest number of
FSEDs and publicly available public transit geodata: Houston-The Woodlands-
Sugar Land, Denver-Aurora-Lakewood, and Cleveland-Akron-Canton. We
obtained bus, light rail, and metro line route data from regional transit
authorities in each MSA (current as of April 5, 2016) and combined this with
2010 US Census population and socioeconomic data for each census tract in the
included MSAs. We calculated the distance to the nearest public transit line and
the number of public transit lines in a 0.25 and 0.5 mile radius for both FSEDs
and HEDs. We used logistic regressions to calculate the odds ratios (ORs) of an
FSED locating within 0.5 miles of a public transit line, relative to an HED, and
ORs adjusted for population density and median household income at the
census tract level. In both adjusted and unadjusted models, we clustered errors at
the MSA level.

Results: The median distance of an FSED to a public transit line was 0.2mi in
Denver, 1.1mi in Houston, and 1.6mi in Cleveland. In comparison, the median
distance between HEDs and public transit lines was less than 0.05mi in both
Cleveland and Denver, and was 0.1mi in Houston. The median number of public
transit lines within a 0.5mi radius of FSEDs was 0 in Houston and Cleveland and
2 in Denver. For HEDs, however, the median ranged from 2 to 7 across the three
MSAs. Similar patterns were seen within a 0.25mi radius. The unadjusted OR of
a public transit line being located within 0.5mi of an FSED compared to an
HED was 0.21 (95% CI: 0.13 - 0.34) and the adjusted OR was 0.20 (95%
CI: 0.11 - 0.40).

Conclusion: We found that in three large metro areas FSEDs are less
accessible by public transportation, with markedly greater distances to public
transit lines as compared to HEDs. This relationship remained significant after
adjusting for population density and income. As approximately 85% of patients
rely on means outside of EMS for transportation to the emergency department,
our findings suggest that FSEDs are less likely to increase access to acute
unscheduled care among underserved populations without access to private means
of transportation than a typical HED would. Further research is needed to
determine the effects of FSEDs on patient outcomes, population health, and
overall health care spending.

172 Regionalization of Post Out-of-Hospital
Cardiac Arrest Care in Florida

Salhi RA, Karp D, Grossestreuer A, Delgado K, Abella B, Wiebe D, Carr BG/Michigan
State University, East Lansing, MI; University of Pennsylvania, Philadelphia, PA;
Thomas Jefferson University, Philadelphia, PA

Study Objective: Out-of-hospital cardiac arrest (OHCA) is a major cause of
death in the United States, affecting over 350,000 citizens annually. While regional
variation in outcomes has been demonstrated in a few metropolitan areas, the
extent of variation at the broader population level is unknown. Better

FSED and HED proximity to public transit lines (median, [IQR])

Houston Houston Cleveland Cleveland Denver Denver

FSED
(N[78)

HED
(N[68)

FSED
(N[9)

HED
(N[26)

FSED
(N[12)

HED
(N[19)

Median distance to Transit Line (mi) 1.1
[0.0; 3.6]

0.1
[0.0; 0.3]

1.6
[0.4; 6.2]

0.0*
[0.0; 7.0]

0.2
[0.0; 0.4]

0.0*
[0.0; 0.1]

No. Lines within 0.25mi radius 0.0
[0.0; 1.0]

1.5
[0.0; 5.5]

0.0
[0.0; 0.0]

2.5
[0.0; 7.0]

1.0
[0.0; 2.0]

2.0
[1.0; 4.0]

No. Lines within 0.5mi radius 0.0
[0.0; 1.0]

2.0
[1.0; 12.0]

0.0
[0.0; 1.0]

7.0
[0.0; 17.0]

2.0
[1.0; 2.0]

4.0
[2.0; 6.0]

*Value of “0.0” indicates that the ED is located less than 0.05mi from a public transit route
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understanding what the modifiable treatment-related factors that distinguish
regions with above average outcomes from below average outcomes would provide
clear targets and benchmarks for improving regional OHCA outcomes. In this
study, we use a novel, population-based geographic unit of analysis to evaluate the
regional variability in risk-adjusted survival for emergency department (ED)-treated
OHCA in Florida and the regional differences in OHCA treatment in the highest
versus lowest performing region.

Methods: First, we identified the degree to which hospitals share patients from
similar geographies and subsequently used hierarchical cluster analysis to identify
empirically grouped coalitions of hospitals. The geographic catchment areas associated
with each coalition form a novel unit of analysis, which we term the cardiac arrest
service area (CASA). The resulting CASAs were used as the geographic unit of analysis
for the study. Second, we used the 2010-11 Healthcare Cost and Utilization Project
(HCUP) State Emergency Department Database (SEDD) and State Inpatient
Database (SID) to determine patient-level risk-adjusted OHCA survival to hospital
discharge in Florida. The model adjusted for age, sex, comorbidities, ventricular
fibrillation arrest, community-level poverty, size of ZIP code (square miles), and
population density. Observed and risk-adjusted expected patient level survival was
aggregated to the CASA level, and CASAs were rank ordered based on observed-to-
expected mortality ratios.

Results: There were 980 zip codes and 225 hospitals used to develop 15 CASAs that
covered the entire state. Of Florida state residents, 31,428 cardiac arrest patients
presented to an in-state general acute care hospital (15,850 in 2010 and 15,578 in 2011).
Overall, 37.6% (n¼11,850) survived to inpatient admission, and the overall survival to
hospital discharge was 19.0% (n¼5,962), ranging from 16.1% to 26.7% across CASAs.
Our patient-level risk-adjustment model exhibited good discrimination for predicting
survival (AUC¼0.80). Adjusting for non-modifiable characteristics, we identified 1 of the
15 coalitions as having a significantly higher than expected survival rate, termed “over-
performing” (Figure 1). Compared to the lowest performing region, the patients treated
in the highest performing region were more likely to receive cardiac catheterization.

Conclusions: We used a novel population-based geographic unit of analysis to
evaluate the extent of regionalization of care for OHCA in FL. We demonstrated regional
variability in survival between each CASA that is likely mediated by modifiable factors.
We hope that this work will enable the facilitation of collaboration between regional
stakeholders, inform the system protocols, and support piloting innovative incentive
models and interventions, which can ultimately improve outcomes at a population level.

173 Patient Use of Emergency Departments as a
Function of Socio-demographic Variables,
Primary Care Access, Insurance Status,
Frequency Of Past Emergency Department
Use, and Perceived Acuity

Lightbody A, Mace S/Cleveland State University, Cleveland, OH; Cleveland Clinic
Health System, Cleveland, OH

Study Objective: Determine the association between socio-demographic variables,
access to primary care, insurance status, mode of transportation, and frequency of past

ED use with patients’ perceptions of medical acuity and their decision to seek care in
the emergency department (ED).

Methods: Convenience sample of adult (age �18 years), non-critical, non-
pregnant, non-psychiatric, English-speaking ED patients were prospectively surveyed
about ED use habits and health care access. Survey questions collected information
about patients’ access to a health care home, insurance status and social support
structure. Demographic data taken from the patients electronic medical records
(EMR). Patients’ demographic and survey response variables were compared with
acuity scores on a 5-point Likert scale as a measure of patients’ likelihood to seek ED
care. The Likert scale of patients’ self-reported acuity scores ranged from “most
severe” Level 1: immediate care required, to “least severe” Level 5: care within
several days.

Results: Of 612 potential participants, 403 (66%) patients consented to
participate in the survey. Patients surveyed were more frequently African-American
(58.7%), female (60.7%), single (48.2%), had a primary care physician (74.4%),
was publicly insured (47.4%) compared to privately insured (35.3%) or uninsured
(17.3%), did not arrive by ambulance (74.4%), and had fewer than four ED
visits in the past year (84.9%). Non-significant variables include sex, ED visit
frequency in the past year, employment status, insurance status, and marital status.
Variables significantly associated with patient acuity include race (p¼ 0.002), and
having a primary care physician (PCP) (p¼0.013). Patients reported their reason
for current ED visit as medical urgency (59.4%) vs lack of timely access to
outpatient care (34.4%) vs non- specified other reasons (3.4%) or convenience
of ED (2.8%) (p¼0.031). Patients’ greatest reported concern about their ED visit
was their chief complaint and treatment (73.0%) vs no concerns reported (19.6%)
vs disruptions/inconvenience (7.3%) (p¼0.021). Patients reported receiving a ride
to the ED from a family member or friend (49.9%) compared to ambulance
(25.6%) or self-transportation (eg, walking or driving) (24.6%) (p > 0.001).
Patients were more likely (85.5%) to report receiving general care from a PCP
compared to a clinic (9.2%), ED (4.0%) or a non-medical source (1.1%)
(p¼0.018).

Conclusion: Patients perceived the need for immediate care when visiting the ED.
Patients’ likelihood to seek ED care is significantly affected by their perceived concerns
about chief complaint acuity and treatment required, and were more likely to seek care
in the ED if they had current PCP access or referral to the ED by a medical
professional. Concerns about acuity as a reason for seeking care far outweighs choosing
to use the ED based on ease of access or timely convenience. Only about one fourth of
patients arrived by ambulance. Only 12.5% were a frequent (> 4 visits per year) user of
the ED. Insurance status and frequency of past ED use does not affect patients’
likelihood to seek care in the ED. Access to primary care and input from patients’
medical home has a greater impact on patient decision to visit ED than insurance status
or past ED use.

174 The Feasibility of Consent for Computed
Tomography in Acute Trauma Patients

Moore NC, Langdorf M, Patel B, Zuabi N, Rodriguez RM/UCSF, San Francisco, CA;
UC Irvine, Orange, CA

Study Objectives: Although the prevalence of injury has remained constant,
computed tomography (CT) use in trauma evaluation has increased dramatically in the
past two decades, increasing costs and exposing patients to potentially cancer-causing
radiation. Despite these potential harms, expense, and other research demonstrating
that trauma patients wish to be informed of the risks and costs of CT, consent for
trauma CT is not routinely obtained in adults. The reasons for not obtaining consent
may include concerns about lack of time and patients having altered mental status that
would preclude adequate consent. In this prospective study we sought to determine
whether obtaining consent for CT is feasible from these standpoints in adult trauma
patients.

Methods: We conducted this two-phase, prospective study at two urban Level 1
trauma centers. In the first phase we determined the median time needed to obtain
consent for CT by performing sham consent on 11 trauma patients at each site. In the
second phase we observed adult trauma activation cases, recording patients’ Glasgow
Coma Scores (GCS) and time available for consent for CT (TACCT)—defined as the
time (rounded to the nearest minute) between the end of the physician’s secondary
survey and when the patient left the trauma resuscitation room to go to CT. Trauma
providers were unaware of the study and these observations. We defined, a priori,
feasible consent cases as those in which the patient had a GCS of 15 and a TACCT >

than the median time for consent at that site.
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Results: The median times for sham CT consent in phase 1 were 2 and 4
minutes. Of the 729 patients enrolled in phase 2, 647 (89%) underwent CT
evaluation. Their median age was 52 years (IQR 32, 74); 54% were male; 95% had
a blunt mechanism of trauma; 55% were admitted to the hospital; and 5% had a
surgical procedure performed after CT. The median and mean TACCT were 11
min (IQR 7, 19) and 17 min (SD 20) respectively. The median GCS was 15
(IQR 14, 15). Of the 647 patients enrolled, 439 patients (67.9%; 95%
confidence interval [CI] 64.2 – 71.3%) met feasible consent criteria. Of the 208
patients who did not meet feasible consent criteria, 190 (91.4%; 95% CI 86.7 –

94.5%) had a GCS less than 15 and 18 (8.7%; 95% CI 5.5 – 13.3%) had a
short TACCT.

Conclusions: In this study of acute, adult trauma patients, consent for CT was
feasible in over two-thirds of patients. When CT was not feasible, the primary
reason was a GCS < 15. When considering efforts to increase shared decision-
making between medical providers and acute trauma patients, informed consent
for CT scans is a feasible option. Future studies may determine if providing such
informed consent correlates with improvement in patient satisfaction and more
efficient CT utilization.

Acknowledgements: This work was made possible by R25MD006832 from the
National Institute on Minority Health and Health Disparities. The viewpoints and
opinions expressed here in no way reflect those held by this institution.

175 Hospital Crossover of Patients With Sickle
Cell Disease in a Health Information
Exchange

Slovis BH, Averitt AJ, Glassberg JA, Lowry T, Kuperman G, Shapiro JS/Icahn School of
Medicine at Mount Sinai, New York, NY; Columbia University, New York, NY; New York-
Presbyterian Hospital, New York, NY

Objective: Hospital “crossover” is defined as the act of patients seeking care
across multiple institutions, with emergency departments (ED) being important
points where crossover can occur. This phenomenon has been well defined in many
populations; however, no study has documented ED crossover in patients with
sickle cell disease (SCD) across organizations participating in a health information
exchange (HIE).

Crossover can result in fragmentation of health records, which can affect clinical
testing and quality of care. Patients with SCD already have many barriers to achieving
appropriate ED care, including lack of physician awareness and concern for addiction
to analgesics.

The purpose of this study was to assess the frequency of hospital crossover in
patients with SCD, within New York City. We hypothesize that this group will have
increased odds of crossover, and therefore be at higher risk for fragmentation of medical
records and decreased quality of care.

Methods: We identified ICD9 codes associated with the diagnosis of SCD,
adapted from the algorithm established by Brousseau et al. Retrospective de-identified
data for all in-patient and ED encounters from 3/2009-2/2014 were supplied by
Healthix, a regional health information organization covering much of the New York
metropolitan area. When a patient is admitted from an ED, Healthix catalogs this visit
as an in-patient stay. Therefore, we could not isolate ED admissions but we were able
to isolate ED treat-and-release (TAR) visits. To perform our analysis, we separated our
cohort into 6 categories: All SCD patients, all non-SCD patients, crossover SCD
patients, crossover non-SCD patients, crossover ED TAR SCD patients, and crossover
ED TAR non-SCD patients. Analysis was performed using SPSS statistical software
(v. 20 Armonk NY).

Results: After data cleaning and removal of incomplete records, there were a
total of 2,163,152 patients included in our analysis. 4,270 (0.2% of 2,163,152)
carried a diagnosis of SCD with 966 (23% of 4,270) having crossover events.
2,158,882 (99.8% of 2,163,152) did not have SCD with 195,166 (9% of
2,158,882) having crossover events. Having SCD yielded an odds ratio of 2.9 (95%

CI 2.7-3.2, p<0.001) for crossover events. When examining only ED TAR
patients, there were 3,284 (0.15% of 2,163,152) with SCD, of these 609 (19% of
3,284) had crossover events. 1,585,270 (73% of 2,163,152) non-SCD patients
were ED TAR, while 105,494 (7% of 1,585,270) of these had crossover events.
Having SCD yielded an odds ratio of 3.2 (95% CI 2.9-3.5, p<0.001) for crossover
events in ED TAR patients (see table 1).

Demographics were similar for SCD and non-SCD patients, being 55% female
and having mean ages of 34 and 40 years respectively.

Conclusion: Patients with SCD had increased odds (2.9 for all and 3.2 for
ED TAR) of visiting multiple organizations in our HIE when compared to
patients without SCD. Patient crossover and record fragmentation form the
foundation for all value propositions for HIE and interoperability. By defining the
crossover of SCD patients as an addressable problem, we demonstrate this
population stands to benefit from HIE-linked interventions and should be a target
for future research.

Table 1. Results and Statistics for Subsets of Patients, with and without SCD.

Disease
Group

All Patients
(% of n[

2,163,152)

Crossover
Patients (% of
All Patients)

ED TAR
Patients(% of
n[2,163,152)

Crossover
ED TAR(%
of ED TAR
Patients)

SCD 4,270 (0.2%) 966 (23%) 3,284 (0.15%) 609 (19%)
No SCD 2,158,882 (99.8%) 195,166 (9%) 1,585,270 (73%) 105,494 (7%)

OR ¼ 2.9, p<> OR ¼ 3.2, p<>

176 The Asthma Mobile Health Study: Wildfires
and Asthma Exacerbations, Just Blowing
Smoke or is There a Correlation?

Gowda I, Genes N, Tignor N, Wang P, Yu-Feng Chan Y, Hershman S, Zweig M,
Charles A P, Scott E, Schadt E, Rogers L/Mount Sinai Hospital, New York, NY; Icahn
School of Medicine at Mount Sinai, New York, NY

Study Objective: Increased levels of fine particulate matter (PM2.5) released
from wildfires can trigger asthma symptoms. The Asthma Mobile Health Study
(AMHS) developed as part of Apple’s ResearchKit, launched March 2015, uses
Asthma Health Application (AHA) to collect continuous prospective data on
asthma status for users through a series of daily and weekly surveys. Survey
responses, when correlated with EPA air quality data, may provide a low-cost,
scalable solution for measuring the impact of environmental events such as
wildfires on those with asthma.

Methods: Participants in the AMHS (US adults with iPhones with an asthma
MD diagnosis) contribute survey responses and GPS location data over an
encrypted connection that is de-identified and securely stored. Wildfires in the
Pacific Northwest in the summer of 2015 were noted to affect air quality hundreds
of miles downwind from the fires. AHA users in Oregon (OR), Washington (WA),
California (CA), and Idaho (ID) were selected, and their GPS coordinates were
categorized by county, from May to September 2015. Self-reported symptoms
and management for these users during this time period were collected and
compared to EPA logs of PM2.5 data and overall air quality index (AQI) for
these counties.

Results: AMHS survey responses from 27 users in Oregon, 45 users in
Washington, 231 users in California, and 11 users in Idaho were analyzed. Starting
with the Sleepy Hollow wildfire in WA, users increasingly reported air quality as an
asthma symptom trigger (See Figure 1). This pattern was seen again with the
Wolverine Complex and other overlapping wildfires. Pearson’s product-moment
correlation was positive (0.661, 95% CI ranged from 0.296 to 0.858). Similarly in
CA, OR and ID for the months of July-September we see higher PM2.5 values
and an increase in symptoms in those counties primarily affected by wildfires.
In California clinically relevant outcomes such as medication use and ED visits
were analyzed in comparison to two wildfires and although there is a spike in
asthma medication use with wildfire incidence, this finding was not statistically
significant. The lack of statistically significant findings between symptom increase
and clinical outcomes in conjunction with wildfire incidence is seen again in OR,
ID, and WA.

Conclusions: This close correlation between wildfire-induced air quality changes
and users report of increased symptoms demonstrates the feasibility of using mobile
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apps such as AHA for conducting research on the impact of environmental triggers of
asthma. In the future, the ability to send AQI data to app users with asthma could help
the individual better prepare for an exacerbation and health care centers optimize their
allocation of resources. One limitation of our study was retention. As the study
progressed fewer users downloaded the study and answered surveys. We are currently
working towards finding innovative methods such as rewards and games that can keep
participants engaged.

177 Can an Electronic Health Record Order Set
Improve Analgesia and Sedation in the
Intubated Emergency Department Patient?

Ritchey P, Graham BB, Phelan MP, Hustey FM, Chamberlin JA, Engineer RS/Cleveland
Clinic Foundation, Cleveland, OH; Metrohealth Medical Center, Cleveland, OH

Study Objectives: Analgesia and sedation are important parts of post-intubation
patient care in the emergency department (ED). Optimizing this care has been shown
to decrease time to extubation, intensive care unit length of stay, delirium, and
mortality. Our institution reviewed post-intubation analgesia and sedation due to
multiple adverse events and it showed inconsistent physician practices in regards to
post-intubation medication administration. The goal of this study was to determine the
effect of a standardized electronic health record (EHR) order set on post-intubation
medication choices in the ED.

Methods: This was a retrospective chart review of intubated ED patients at an
urban, academic ED with an annual census of 64,000 visits. ED patients
undergoing out-of-hospital or ED intubation were included from 03/01/2014 -
10/01/2015.

An order set was created in the EHR (Epic Systems©) which defaulted to
weight-based dosing of fentanyl and propofol or versed depending on the clinical
scenario. Pre-populated bolus dosing and titration of infusion rates were
determined by numeric pain and RASS scores. Use of the order set was at the
discretion of the emergency physician. Physicians and nurses were educated
regarding availability of the order set and on appropriate titration of medications
prior to implementation.

Utilizing a previously developed airway data registry of all intubated ED patients, a
retrospective chart review was completed. Post-intubation administration of analgesics
and sedatives during 60-day periods at 1 year prior, 2 months after and 6 months after
order set implementation were reviewed.

Our primary outcome was comparison of appropriate post-intubation medication
administration at 6 months after implementation of the order set versus one year prior
to implementation. The secondary outcome measured was utilization of the order set.
We defined appropriate post-intubation medications as narcotic analgesics and an
sedative agent including benzodiazepines, barbiturates or ketamine. Results with 95%
CI are reported. Fishers exact test was used for statistical analysis.

Results: A total of 119 patients met inclusion criteria for this study (31
pre-intervention, 87 post-intervention). In the pre-intervention group, appropriate

analgesia and sedation was ordered in 48.4% (15/31; 95% CI, 32-65%) of
cases. Post-intervention, appropriate analgesia and sedation administration was
significantly higher in the first 2 months at 88.9% (40/45; 95% CI, 79.7-98.1%)
which was sustained at 6 months after implementation at 88.1% (37/42; 95% CI,
78.3-97.9%).The EHR order set was used in 75.6% (34/45) of cases 2 months
after implementation and was sustained at 76.2% (32/42) of cases 6 months after
implementation.

Conclusion: Utilization of an EHR order set for post-intubation care was
associated with higher rates of appropriate analgesia and sedation administration
that was sustained six months after implementation in intubated ED patients.

178 Forcing Functions in a Clinical Decision
Support Tool to Drive Risk Stratification
During Evaluations for Pulmonary Embolism

Engineer RS, Fertel BS, Podolsky SR, Bokiej M, Cheng AA, BHatt SP/The Cleveland
Clinic Foundation, Cleveland, OH

Study Objective: ACEP’s Choosing Wisely initiative recommends avoidance of
diagnostic imaging in patients who have low pretest probability for pulmonary embolism
(PE) and either negative PERC score or d-dimer. As part of our transformation to a value-
based care organization, our institute sought to implement decision support across health
care system with a goal to reduce unnecessary, costly, and potentially harmful variability
in PE evaluations while improving patient outcomes. Our objective is to determine
whether a PEClinical Decision Support Tool (CDST) with forcing functions could drive
providers to risk stratify and image patients appropriately.

Methods: This is an observational, quality improvement study to review the
performance of a PE CDST implemented within our electronic medical record (EPIC
Systems©). Our health system encompasses an academic emergency department (ED),
two large EDs, six small EDs, and four freestanding EDs with approximately 750,000
visits per year. The study period will cover a 6-month period commencing 2/9/2016.
There was minimal education prior to roll out, consisting mainly of a quick reference
guide distributed via email. Our health system performed nearly 10,000 CT angiogram
of the chest (CTA) in 2013, and therefore anticipate approximately 5,000 patients in
the coming six months.

The CDST was prompted by a best practice advisory (BPA) that fired when a
provider attempted to order a CTA to assess for possible PE without having first
risk stratified the patient. Providers were queried whether the patient was not low
risk (<15%) and the individual questions for the PERC score to exclude PE. If all
were answered negatively, the CDST would report the incidence of PE and
recommend against imaging. If one question was answered positively, the provider
would be driven to use the Wells criteria to risk stratify the patient for PE. For low
risk patients, providers would be prompted to obtain d-dimer. D-dimer greater
than 500 was considered an indication for imaging. For moderate and high risk
patients, CDST would state that a d-dimer could not exclude PE and would
recommend CTA.

Appropriate management was defined a priori for each possible permutation.
Imaging will be considered “appropriate” when either a d-dimer> 500 or Wells score
was documented to be > 4. Imaging of very low risk patients and patients without risk
stratification will be considered “rarely appropriate.” Data will be collected from
discreet fields in the care path navigator by our Office of Clinical Compliance and
Business Intelligence unit.
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Results: The primary outcome of the study will be the rate of appropriate CTA
imaging of the chest in the evaluation of PE.

Secondary outcomes will include utilization and completion rates for the the
CDST, as well as adherence rate to the recommendations.

Conclusions: A pulmonary embolism CDST with forcing functions [reliably /
partially / does not reliably] drives providers to evaluate patients with PERC,
Wells criteria, and d-dimers and appropriately obtain imaging within our health
system.

179 The Impact of Community Paramedicine
Programs on the Health of Rural
Communities in the United States and
Canada: A Systematic Review

Condino AE/University of Washington, Seattle, WA

Study Objectives: This systematic policy review aimed to examine the recent
medical and gray literature for evidence of the impact of community paramedicine
(CP) on the health of rural communities in the United States and Canada.

Methods: A systematic literature search was conducted in the PubMed,
Cumulative Index to Nursing and Allied Health Literature (CINAHL), and New
York Library of Medicine (NYLM) Gray Literature Report databases. Manual
reference review of included studies and seminal review articles was also performed.
Included studies had to operate in rural areas of the United States or Canada, focus
on expanding emergency medical services (EMS) workers’ scope of practice beyond
traditional acute care settings, use EMS workers primarily for intervention delivery,
and report at least one health-related outcome. Near-miss studies were kept for
eventual review and discussion. The methodologic quality of included studies was
assessed using a novel tool adapted from the CDC’s Guide to Community
Preventive Services.

Results: The search strategy returned 6347 records for review, from which 11 case
reports were included for formal analysis. Of the 11 reports that met inclusion criteria,
ten were from peer-reviewed sources and one from the gray literature. They reported
on eight CP programs operating in seven communities. Among the included reports,
the methodological quality was characterized as high for six, medium for three, and low
for two. Included reports offered a wide range of health and preventive care services. All
reports indicated improved health outcomes or anecdotal evidence of positive impact in
their target communities. Health-related outcomes were included in all reports but
many were not systematically collected or data driven.

Conclusion: Limited evidence suggests a positive impact from diverse CP
programs on rural communities. This evidence base likely suffers from publication
bias. Many programs are not reporting data-driven health outcomes. Successful
programs incorporated community involvement in each stage of design and
implementation, rigorous health metric reporting, and close medical oversight.

180 Medical Screening Exam Utilized to Manage
Emergent and Non-emergent Patients
Presenting to the Emergency Department

Sukpraprut-Braaten S, Henderson JC, Kinchen DL, Baker WB, Melton C, Steele J,
Lenderman D, Neel S, Donard C, Waggoner D/Unity Health, Searcy, AR; Harding
University, Searcy, AR

Study Objective: The United States is encountering a severe primary care physician
(PCP) shortage problem especially in the southern region. Many patients living within
Unity Health’s serving counties do not have a PCP. Due to this problem, they search
for care from an emergency department (ED) even when they do not have a medical
emergency condition. This situation causes the emergency physicians and other health
care providers to spend time with them instead of the other patients with actual
emergent conditions. It increases the cost and wait time and reduces the overall quality
of care. Most importantly, these patients do not receive the proper long-term care that
they need and deserve. Unity Health is seeking ways to provide proper long-term care
to these patients. Unity Health has established a Medical Screening Exam (MSE) and
an after hours clinic.

The purpose is to identify the patients who do not have a medical emergency
condition through the MSE and assist them in finding appropriate medical care.

Study Population: Emergency Medicine Patients at Unity Health – White County
Medical Center in Searcy, AR.

Study Design: Retrospective observational study.
Methods: We investigated 158,620 ED visits during January 1, 2013 to March 31,

2016. The Unity Health’s MSE process is:

1. Patients presenting to the ED are triaged.
2. The triage nurse consults with the emergency physician on the patients.
3. Once the emergency physician determines an emergency medical condition, the

patient without emergency medical condition may be navigated to their PCP, after
hours clinic, or outpatient clinic. If they do not have a PCP, the ED staff makes an
appointment with a PCP for them.

4. If the patient’s condition changes during the course of the ED visit, the patient
is reassessed by the emergency physician.

Children under 8 years old, adults older than 65 years old, diabetic patients, cancer
patients, patients with fever higher than 102oF, laceration, skin abscess, and recent
injury are not eligible for the MSE. Multiple regression analysis was conducted using a
statistical package R i386 3.2.1 to identify which factor contributes to the longer length
of stay (LOS) in the ED.

Results: The average of the patients’ age is 43.1 (�25.4) years and the average of
LOS in the ED is 2.5 (�1.6) hours. After the MSE policy is implemented, the
number of patients to follow up with the PCP significantly increased by 244.4 per
month on average (p-value < 0.0001). The patients who received the MSE have a
lower the LOS than patients who did not receive the MSE by 68.4 minutes on average
(p-value < 0.0001). The patients with less urgency level spent 31.2 minutes and
patients with non-urgency level spent 67.1 minutes less time in the ED compare
to the emergent patients (p-values < 0.0001). Transfer patients spent 2 hours
and the admitted patients spent 1.7 hours longer than the discharge patients
(p-values < 0.0001).

Conclusion: The MSE successfully identified the patients who did not have a
medical emergency condition and navigated them to receive proper care. The MSE
also significantly reduced the LOS in the ED.

181 Depression and Survival in Patients With
Cancer Presenting to the Emergency
Department for Pain

Reyes-Gibby CC, Anderson KO, Gonzalez CE, Wattana M, Todd KH/The University of
Texas MD Anderson Cancer Center, Houston, TX

Study Objectives: Cancer-related pain is often undertreated and is typically the
chief reason for a visit to the emergency department (ED). The stress/crisis nature of an
ED visit may “unmask” additional important symptoms, such as depression, that might
otherwise be missed. Little is known about the prevalence of depression in patients
presenting to the ED for pain or the extent to which depression is correlated with
coping and survival outcomes.

Methods: We conducted a cross-sectional, single-center study of adult patients
presenting in the ED for treatment of chronic cancer-related pain who were taking
a prescribed Schedule II opioid. We administered the Center for Epidemiologic
Studies Depression Scale (CES-D) to assess depression and the Coping Strategies
Questionnaire (CSQ) to assess coping/catastrophizing. Smoking status was also
assessed as a possible coping mechanism for dealing with depression. Survival was
calculated from date of ED visit to date of death/last follow-up. We used Pearson
chi-square analyses to compare risks for depression across the various demographic
(age, sex, race/ethnicity), clinical (disease stage), and behavioral (coping, smoking,
alcohol consumption) factors. We generated survival estimates by selected
characteristics using the Kaplan-Meier method and assessed statistical significance
using log-rank test. Univariate and multivariate Cox proportional hazards
regression analyses with hazard ratios (HRs) and 95% confidence intervals (CIs)
were used to estimate the strength of association for variables. Multivariate
modeling controlled for pain and demographic, clinical, and behavioral variables
assessed the effect of depression on survival.

Results: We enrolled 209 patients. Of 94.8% of participants who completed
the CES-D, 31.3% were positive for severe depression (score �27). Never smokers
had a significantly higher proportion of positive results (38.2% versus 28.6% for
past smokers and 8.7% for current smokers), possibly due to the antidepressant
effects of nicotine. Depression varied significantly by CSQ score but not by disease
stage.

Overall survival time was 320.0 days (SD 32.9 days), with 84 deaths (for depressed
patients, 183.5 days (SD 24.8 days); for nondepressed patients, 374.7 days (SD 34.7
days)). In multivariate Cox modeling, negative impact on survival persisted for depression
(HR 2.9; 95% CI 1.6-5.3) and metastatic disease (HR 2.1; 95% CI 1.1-3.9).

Conclusion: Depression was prevalent in our sample and was associated with
shorter survival. Early recognition and referral to a mental health specialist are critical
for managing depression. The ED is a setting where this referral can be promptly
initiated, potentially improving survival outcomes.
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182 Supply and Demand in Chemical Terrorism
Preparedness: Are CHEMPACKs Enough?

Santos C, Morgan B/Emory University, Atlanta, GA

Study Objectives: Atropine, oximes, and benzodiazepines are class A antidotes for
organophosphate poisoning and are available in CHEMPACKs for stockpile use for
hospitals and EMS agencies in the event of an emergency. CHEMPACKs may be
opened at the discretion of the emergency department officials at the host hospital
for a nerve agent event that results in the depletion of existing local resources.
CHEMPACKs are positioned within the community in such a manner that for 90% of
the population it can be transported to the location within one hour of deployment. In
the United States, the hospital and EMS CHEMPACKs each contain a quantity of
medications to initiate the treatment of 1000 and 454 casualties, respectively. Open
access historical data on terrorism incidents is available through the Global Terrorism
Database (GTD), managed by the National Consortium for the Study of Terrorism
and Reponses to Terrorism (START).

We determine if a single CHEMPACK provides enough treatments for all injured
persons during a potential nerve agent event.

Methods: The GTD was queried for nerve agent incidents. The number of injuries
and fatalities for each nerve agent incident that were reported in the GTD was used to
calculate the mean injuries and mean fatalities for a hypothetical chemical terrorism
event. Previously reported published medical literature on the proportion of victims
requiring treatment with atropine and/or 2-PAM during a nerve agent incident were
reviewed. These estimates were then compared with the quantity of medications that
are found in hospital and EMS CHEMPACKs.

Results: Six different nerve agent incidents were found using GTD sources since
1970 with a range of injured persons ranging from 0-5500 and range of fatalities from
0-1300. The most lethal attack occurred in Syria in 2013 in which an estimate of 3600
people were injured and 1300 people died. After a nerve agent incident the average
number of people who were injured was 1622 while the average number of persons
who suffered a fatality was 224. The only medical literature found regarding the
proportion of victims who required treatment with atropine and/or 2-PAM was found
in the Tokyo subway Sarin attack in 1995. During the Tokyo subway Sarin attack
approximately 17% (n¼107) of the total 640 victims who presented to the hospital
required treatment with atropine and/or 2-PAM. Using the estimate of 1622 as the
average number of injured persons after a nerve agent incident, a single CHEMPACK
alone does not provide enough supply to adequately initiate treatment for all injured
persons after a potential nerve agent event. If the estimate of victims requiring
treatment (17%) is applied to the number of average injured persons (1622) during a
nerve agent attack, then an estimate of 275 victims will require treatment with atropine
and/or 2-PAM during a potential nerve agent event. However, if a highly lethal attack
occurs, similar to that which occurred in Syria in 2013, in which 3600 people were
injured and 1300 people died then a single hospital and EMS CHEMPACK may not
be adequate to initiate treatment for all potential victims.

Conclusions: This data suggests that disaster preparedness coordinators should not
rely on CHEMPACKs as their sole resource and should consider having supplemental
stockpiles at the individual hospital or EMS level in case of such an event.

183 The Risks of Cancer from Diagnostic Medical
Radiation: A Reappraisal

Schultz CH, Fairley R, Doss M/Center for Disaster Medical Sciences, UC Irvine School
of Medicine, Orange, CA; Fox Chase Cancer Center, Philadelphia, PA

Study Objectives: The purpose of this study is to examine the accumulated evidence to
date regarding the risk of developing cancer after exposure to low-dose diagnostic medical
radiation from CT scans. This analysis is used to support or refute a causal relationship.

Methods: The published literature was reviewed from 2000 to the present discussing
potential risk of cancer in association with exposure to ionizing radiation. This included
both gamma radiation and x-rays, as the bioequivalence of these two forms of radiation have
been established. Literature frommedical and non-medical journals was included. Authors
identified those articles frequently cited as supporting a causal relationship between low-
dose radiation, especially from CT scans, and cancer. Additional publications were then
identified which challenged this association. The articles were reviewed in an attempt to
identify what evidence they relied on to support their conclusions, and if this evidence was
robust. Potential strengths and weaknesses in methodology were also evaluated.

Results: The authors identified 15 frequently cited articles concluding the existence of a
causal relationship betweenCT scans and cancer and 19 articles challenging this assertion. The
major thrust of proponent articles was based on: 1) the theorized linear relationship between

radiation dose and cancer risk referred to as the linear-no-threshold (LNT) model; 2) the
reported increased incidence of cancer in radiationworkers within the nuclear industry; and 3)
the reported increased incidenceof cancer in childrenandadolescents receivingCTscans.All of
these studies suffered from significant methodologic flaws. The articles citing the LNTmodel
fail to address the fact that for radiation doses below 100 millisieverts (mSv) in atomic bomb
survivors identified in theLife SpanStudy (LSS) database, excess relative risk of cancer has 95%
confidence interval that includes zero (the LSS publication claiming zero dose as the best
estimate of threshold dose used aflawed analysis). The publication demonstrating an increased
risk of cancer in nuclear industry workers included erroneous data fromCanada that was later
withdrawn.Without the faulty Canadian data, the study shows no increased cancer risk from
low-dose radiation.The three studies purporting to showan increased risk of cancer in children
imaged byCT scanning all suffered frombias due to reverse causation and failure to control for
predisposing factors. The opposing publications demonstrated stronger methodology. Using
the most recent data from the LSS, these articles demonstrate that the most current
mathematical models not only identify no increased risk of cancer below 200 mSv, but a
potential decreased risk below 100 mSv. The latest studies of children and CT scans show no
increased incidence of cancer after controlling for predisposing factors and reverse causation.
Three studies of populations residing in areas of the world that receive 3 times the background
radiation seen in the U.S. (up to 10 mSv/year) found no increase in cancer risk.

Conclusion: Current data suggest a threshold for carcinogenesis of about 200mSv,with
no excess cancer risk evident below this exposure. This is a level well above what patients
experience from receiving even six CT scans. As such, the current level of evidence does not
support the assertion that low-dose radiation from CT scans increases the risk of cancer.

184 Economic Community of West African States
Disaster Preparedness Exercise: Building
Regional Capacity to Enhance Health
Security

Morton Hamer MJ, Reed PL, Greulich JD, Beadling CW/Johns Hopkins University
School of Medicine, Baltimore, MD; Center for Global Health Engagement, Uniformed
Services University, Bethesda, MD

Study Objective: The West African Disaster Preparedness Initiative (WADPI) held
a disaster preparedness exercise with representatives from the Economic Community of
West African States (ECOWAS) on 19 November 2015. The exercise was hosted by
the Republic of Ghana’s National Disaster Management Organisation (NADMO) and
its partners, in Accra. WADPI aimed to strengthen national capacities among 12 West
African Partner Nations (PNs) to better implement a whole-of-government, all-hazards
approach to disaster preparedness and response management by building upon lessons
learned from the international Ebola virus disease (EVD) crisis.

Methods: After PNs had completed their disaster preparedness trainings, WADPI
provided similar training to delegates from ECOWAS given the crucial role of the
organization in coordinating regional disaster management and the assistance offers to
Member States as they develop strategies for enhanced disaster management. As part of
this training from 16-20 November, 2015, WADPI held an exercise in conjunction
with ECOWAS and its member states.

ECOWAS Commission delegates and representatives from ten member states were
confronted with a series of simulated crises. Participants utilized existing national
preparedness plans and Web-based information sharing technologies such as Ushahidi,
Sahana Eden, and QGIS to research and communicate about internal disaster threats as
well as those from neighboring countries. After each of the exercise’s three phases
(Preparedness, Response and Recovery), facilitators distributed participant surveys to
prompt consideration of how - with the help of the exercise - participants believe
ECOWAS and its member states should best prepare for future crises.

Results: 106 individuals participated in the ECOWAS exercise (86%male, 14% female)
(Tables 1 and 2). During the exercise, it was observed that the national teams utilizing well-
developed disaster contingency plans and Emergency Operations Center (EOC) Standard
Operating Procedures (SOPs) were reaching out to help less-prepared national teams. In the
participant survey, key issues identified were: Presence of language and cultural issues as
barriers, and the need to bridge communication and resource gaps between ECOWAS
member states; the demonstrated greater effectiveness of disaster management agencies linked
to heads of state (rather than other government officials); great variability in preparedness and
response strategies among participating nations; lack of a regional data sharing system and
differing capabilities in the use of disaster data systems; and, the critical need for effective data
sharing and real-time communication for situational awareness andmulti-sector coordination.

Conclusion: In this era of rapid climate change and other global changes, West
Africa will experience both more frequent and more severe disasters. The Ebola crisis
helped make this very evident, as it threatened and set back the development of Liberia,
Sierra Leone and Guinea. This exercise initiated the process of validating and refining
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ECOWAS regional and national SOPs that teams will employ in ECOWAS’ and
national EOCs to prepare for, respond to, and recover from future disasters.

185 Request of Analgesia by Patients and
Parents for Acute Pain in Children

Bergeron J, Bailey B/Hôpital du Sacré-Coeur, Montreal, QC, Canada; CHU Sainte-
Justine, Montreal, QC, Canada

Study Objectives: The primary objective was to determine the acute pain level
associated with requests for analgesia by children and their parents when pain was assessed
by the verbal numeric scale (VNS), the visual analogue scale (VAS), and the verbal rating
scale (VRS) in a pediatric emergency department (ED). The secondary objective was to
determine agreement between patients and parents for the request for analgesia.

Methods: A secondary analysis of a prospective cohort study that originally aimed
to validate and described the psychometric properties of the VNS used a convenience
sample of children aged 8 to 17 presenting to the ED with acute pain of 7 days or less
duration. Exclusion criteria were admission to intensive care, intoxicated patients, those
with altered mental status, decreased visual acuity or developmental delay. After
consent was obtained and pain history collected, patients and their parents were asked
to quantify the child’s pain on the VNS (0 to 10), VAS (0 to 10 cm), and VRS (none,
mild, moderate or severe, transformed into 0, 1, 2, or 3 for calculation) administered in
random order following a predetermined verbatim. They were then questioned on
whether analgesia was desired to alleviate the pain. VNS, VAS and VRS pain score for
patients and parents who answered “yes” to the request of analgesia were compared to
those who answered “no” using a Mann-Whitney test; the 95% confidence interval
(CI) for the difference is presented. The agreement between the request for analgesia by
children and his/her parent was calculated using the kappa statistic.

Results: Over a period of 5 months, 212 patients were assessed for eligibility and
202 were enrolled. Patients had a mean age of 12.2 � 2.6 years. Main diagnoses at
discharge were: 56 fractures (28%), 15 undiagnosed abdominal pain (7%), 15 sprains
(7%), 15 contusions (75), and 8 headaches (4%). Pain was considered mild by 41
(20%) patients, moderate by 124 (62%), and severe by 25 (12%). The median
[interquartile range (IQR)] levels of pain associated with a request of analgesia and no
request for analgesia by the patient were: 6.0 (4.0, 7.4) and 5.0 (3.0, 6.0) [difference of
1.0 (95% CI 0.5, 2.0)] for the VNS; 5.7 (3.9, 7.2) and 4.3 (2.6, 5.8) [difference of 1.3
(95% CI 0.6, 1.9)] for the VAS; and 2.0 (2.0, 2.0) and 2.0 (1.0, 2.0) [a difference of
0.0 (95% CI 0.0, 0.0)] for the VRS. The median (IQR) levels of pain associated with a
request for analgesia and no request for analgesia by the parent were: 6.0 (4.0, 7.0) and
5.0 (3.0, 6.0) [a difference of 1.0 (95% CI 0.0, 1.5)] for the VNS; 5.6 (3.9, 7.0) and
4.9 (2.7, 6.1) [a difference of 0.7 (95% CI 0.1, 1.4)] for the VAS; and 2.0 (2.0, 2.0)
and 2.0 (1.5, 2.0) [a difference of 0.0 (95% CI 0.0, 0.0)] for the VRS. There was
substantial agreement for the request for analgesia by the children and his/her parent
with a kappa of 0.67.

Conclusion: We determined that children who requested analgesia to alleviate their
acute pain had higher pain scores on the VNS and the VAS, than those who did not
want analgesia; this difference was not demonstrated by pain measurements with the
VRS. We observed that pain scores between the analgesia request categories (“yes” or
“no”) could overlap. Given this and that agreement for analgesia requests between
children and their parent was only substantial, our findings suggest that children seen

in the ED should be asked if they want analgesia to decrease their acute pain instead of
relying solely on a pain score or parental requests.

186 Pediatric Emergency Department
Observation Unit Improves Emergency
Department and Hospital Flow and Capacity
During Highest Census Months

Carstairs KL, Nguyen MB, Fisher J, Vigilante M, Weglowski J, Hunter W, Lyons J, Awai H,
Hollenbach K/Rady Children’s Hospital/ University of California San Diego, San
Diego, CA

Study Objectives: Pediatric emergency department (ED) observation services are
provided when the need for hospitalization is unclear after initial ED evaluation and
management. EDs continue to experience the burden of crowding and inpatient boarding.
This is particularly problematic in pediatric EDs during high census months when volumes
can surge by 30%. An observation unit may reduce inpatient admissions and boarding by
increasing ED and hospital capacity, avoiding unnecessary admissions, therefore improving
capacity throughout the hospital. Our annual ED census is 90,000. We evaluated ED and
inpatient capacity and flow after the opening of an observation unit in 2016.

Methods: Retrospective review of ED data was compared for the first two months
when the ED observation unit was opened (Feb-Mar 2016) to the same calendar
months from the previous year (Feb-Mar 2015), reflecting times of our highest ED and
hospital census. Comparisons were made for: ED census, length of stay (LOS), left
without being seen (LWBS) rate, total daily admits, admission rate, admit holds (>1
hour from time of admission order), and daily bed hold hours.

Results: Total ED census increased from 286.7�25.3 to 306.2�44.6 (p¼0.004). ED
LOS improved from142.9�25.3 to136.3�21.2.LWBSratedecreased from1.77%to0.85%
(p<0.0001).Odds of LWBS rate< 1.5%was 1.9 times more likely in 2016 (95%CI¼ 0.8,
4.3). Daily admissions decreased from 27.4� 6.9 to 24.0� 6.4 (p¼0.006). Admission rate
decreased 9.3% to 8.0% (c2¼ 19.7; p< 0.0001). Admit holds decreased from 19.9�5.7 to
12.4�5.2 (p¼0.0006). Bed hold hours decreased from37.9�18.5 to 26.7�15.8 (p¼0.006).

Conclusion: In our large pediatric health care system, an ED observation unit
improved overall ED metrics (LWBS and LOS), ED boarding, and avoided
unnecessary admissions, thereby improving access to both ED and inpatient beds by
expediting hospital flow and increasing capacity throughout the system.

ED Metric Comparisons Before and After Observation Unit

2015 2015 2016

p value p valuex – sd x – sd x – sd

Total patients seen 286.7 � 25.3 306.2 � 44.6 0.004 0.004
Length of stay 142.9 � 25.3 136.3 � 21.2
Percent LWBS 1.77% 0.85% <0.0001 <0.0001
Percent days LWBS

< 1.5
59.3% 73.0%

Number admissions 27.4 � 6.9 24.0 � 6.4 0.006 0.006
Percent admitted 9.3% 8.0% < 0.0001 < 0.0001
Number admit holds

(pts)
19.9 � 5.7 12.4 � 5.2 0.0006 0.0006

Admit hold hours 37.9 �18.5 26.7 �15.8 0.006 0.006

187 Intranasal Ketamine for Procedural Sedation
and Analgesia in Children: A Systematic
Review

Canton K, Hendrikx S, Joubert G, Shah A, Rieder M, Poonai N/University of Western
Ontario, London, ON, Canada

Study Objectives: Ketamine is the most commonly used agent for procedural
sedation and analgesia in children. Evidence suggests ketamine can be administered
intranasally, obviating the need for intravenous access. However, studies are conflicting
with regards to dosing and indications, limiting the ability of clinicians to extrapolate
findings to practice. We sought to summarize the pediatric literature on the
effectiveness of intranasal (IN) ketamine for sedation, analgesia, and adverse effects.

Methods: Trials were identified through electronic searches of MEDLINE (1946-
2015), EMBASE (1980-2015), Google Scholar (2015), CINAHL (1981-2015),
Cochrane Central Register of Controlled Trials (2015), nine clinical trials registries,

Volume 68, no. 4s : October 2016 Annals of Emergency Medicine S73

Research Forum Abstracts



four industry research databases, and annual conference proceedings (2000-2015).
Title searches, data abstraction, and risk of bias assessments were performed in
duplicate. We included all published and unpublished, randomized and quasi-
randomized interventional studies of IN ketamine for sedation and analgesia in
children under 19 years without language restriction. The methodological qualities of
studies and the overall quality of evidence were evaluated using the Cochrane
Collaboration’s Risk of Bias tool, and the Grading of Recommendations Assessment,
Development, and Evaluation (GRADE) system, respectively.

Results: Of 824 studies identified, 25 met inclusion criteria and involved 1615
participants aged 6 months - 18 years. Heterogeneity in design, dosing, indications,
comparators, and outcome tools precluded meta-analysis. Eleven studies used
validated instruments to assess pain or sedation. Single-dose IN ketamine ranging from
0.5 mg/kg to 10 mg/kg for anesthetic pre-induction was reported in 13 studies,
painful procedures in eight studies, diagnostic imaging in two studies and analgesia alone
in one study. All studies except two were associated with a high risk of bias. The overall
quality of evidence across studies was low. IN ketamine was associated with significant
analgesia and adequate sedation for diagnostic imaging across studies. For pre-induction,
IN ketamine demonstrated adequate acceptance of a facemask and peripheral intravenous
insertion across studies. For painful procedures (dental extractions, laceration repair, bone
marrow biopsy, and gastric aspirates), IN ketamine demonstrated adequate sedation in all
but one study, where adequate sedation for laceration repair was only achieved at a dose of
9 mg/kg. The most common adverse effect of IN ketamine was vomiting, reported in 10
studies at doses of at least 1mg/kg. Significant but transient desaturation was described in
one patient at a dose of 3 mg/kg. There were no serious adverse events.

Conclusions: IN ketamine at doses up to 10 mg/kg appear to be safe in children
with adequate analgesia at doses as low as 0.5 mg/kg. Although studies of children
undergoing both painful and non-painful procedures suggest that adequate sedation
can be achieved safely, evidence is limited and its overall quality is low suggesting the
need for larger, high quality trials in common procedures such as fracture reduction.

188 Inpatient Versus Outpatient Management of
Infants 29-60 Days With Presumed
Pyelonephritis at Low Risk for Bacteremia:
A Cost Analysis

Sarvis A, Mathison D/Children’s National Health System, Washington, DC; Childrens
National Health System, Washington, DC

Study Objectives: The American Academy of Pediatrics recommends outpatient
management of children 2months to 2 years oldwith otherwise uncomplicated febrile urinary
tract infection (UTI).Low-risk infants less than2months of agewithpresumedpyelonephritis,
forwhomno guidelines exist, are often admitted due to a concern for concomitant bacteremia,
even if the risk of bacteremia and subsequent complications are low.The objective of this study
was to perform a comparative cost analysis between inpatient and outpatient management for
infants 29-60 days old with presumed pyelonephritis at low risk for bacteremia.

Methods: This study used a decision analysis approach to estimate and compare costs
for two management strategies, inpatient and outpatient care, among infants with
presumed uncomplicated pyelonephritis, based on their risk of bacteremia and adverse
events. The probability of bacteremia used in this decision analysis was obtained from a
20-center database of 862 infants 29-60 days old with fever and UTI at low risk for
bacteremia and even lower risk of adverse events according to a previously published
prediction model. No patients in this cohort suffered adverse events, including patients
discharged and readmitted for bacteremia. To derive cost structure, we performed a
retrospective chart review of infants diagnosed with febrile UTI in the emergency
department at a tertiary, academic, urban, pediatric hospital who alsomet low risk criteria.
We determined costs using three methods: itemized billing charges from our hospital,
reimbursements from our hospital, and billing and cost records from a national pediatric
database. Our primary outcomes were cost difference per patient, and difference in total
cost for every one bacteremic patient, between inpatient and outpatient management.

Results: Accounting for a 3.2% probability of bacteremia, the relative cost savings for
outpatient management would be $2268 per patient ($602 outpatient, $2,870
inpatient). Taking into account the total cost of treating approximately 30 non-
bacteremic patients to yield one bacteremic patient, outpatientmanagementwould have a
cost savings of $70,901 for every one bacteremic patient (18,815 outpatient, $89,716
inpatient). The almost 5:1 cost ratio of inpatient to outpatient management was also
present when analyzing average national hospital charges, where the outpatient and
inpatient charges per patient were $2,213 and $10,746 respectively, and total charges for
every one bacteremic patient were $69,171 and $335,824 respectively. An analysis of
reimbursed amounts demonstrated that payment savings for outpatient management
would be $4,765 per patient and $148,923 in total for every one bacteremic patient.

Conclusion: The relative cost savings for outpatient management of low-risk
infants with presumed pyelonephritis would be significant, even when accounting for
additional factors associated with bacteremic readmission. Similar outcomes were
demonstrated for hospital charges and reimbursements, which further strengthens these
results. This study emphasizes how risk stratification in clinical decisionmaking can
lead to substantial cost savings.

189 Out-of-Hospital IV Access in Children
VanderKooy TO, Brou L, Spaur KM, Caffrey S, Adelgais KM/

University of Colorado School of Medicine, Aurora, CO

Study Objectives: Emergency Medical Service (EMS) pediatric protocols often call
for the placement of peripheral intravenous (IV) catheters. Obtaining IV access in a child
is a potentially difficult and time-consuming procedure. These IV catheters may not
actually be used for treatment in the out-of-hospital setting and their impact on scene
time is not known. Alternative delivery modalities for medications may also decrease the
need for emergent IV access. The objectives of this study are to examine the difference in
scene time associated with out-of-hospital attempts at IV catheter placement and the
frequency with which these IV catheters are ultimately used in the out-of-hospital setting.

Methods: This is a retrospective chart review of patients 0 to18 years transported
by EMS from the scene to a pediatric emergency department (ED) in 2013. We
excluded aeromedical transports, psychiatric complaints, and patients with no EMS
record available for review. Three non-blinded study investigators abstracted out-of-
hospital and ED data from the medical record including demographics, scene time,
attempt at IV placement, and medication administration. We compared patients in
whom IV access was attempted to those transported with no attempt at IV placement.
Our primary outcome was the difference in scene time, defined as time of EMS arrival
to start of transport. Secondary outcomes included the frequency and success rate of IV
placement, proportion of IV catheters used in the out-of-hospital and ED setting, and
proportion with which IV therapy was provided when other treatment modalities were
available. Assuming a 15% prevalence of IV insertion, we determined a sample size of
750 patients to detect a difference of 3 minutes in scene time with 80% power.

Results: To date, we reviewed 870 patient records, 438 meeting inclusion criteria. IV
catheter placement was attempted in 25.6%with a success rate of 77.4% resulting in catheter
placement in 20% of patients (n¼87). Patients with out-of-hospital IV catheters attempted
were older (10.9 vs 6.2 years; p<0.01) and more likely to receive IV medications (31.4% vs
11.5%, p<0.01) and isotonic fluids (23.5% vs 9.5% p<0.01) in the ED. Groups were
similar with regard to presence of hypotension and median GCS. Mean scene time was not
different between groups (13.0 versus 11.8 minutes; p¼0.09). Prior to ED arrival, IV
catheters were used for medications in 32.9% (28/87) and isotonic fluids in 13.8% (12/87).
Among patients receiving out-of-hospital IV therapy, medications given were
diphenhydramine (5%), fentanyl (52.5%),midazolam (12.5%),methylprednisolone (10%),
morphine (2.5%), ondansetron (15%), and sodium bicarbonate (2.5%). Only one patient
received a medication that did not have an alternative intranasal, sublingual, or oral route.

Conclusions: In our study of pediatric patients, out-of-hospital attempt at IV
catheter placement was not associated with a difference in scene time. IV catheter
placement was associated with an increased use of IV therapy in the ED however, only
6.4% of patients actually received IV therapy in the out-of-hospital setting and most IV
medications administered had an alternate route of delivery. Further study is needed to
determine which patients may benefit from IV access in the out-of-hospital setting and
when IV placement can be safely deferred.

190 The Use of Apneic Oxygenation During the
Rapid Sequence Intubation of Pediatric
Patients is Associated With a Reduced
Incidence of Hypoxemia

Arcaris B, Pacheco G, Viscusi C, Bradshaw H, Patanwala A, Dicken J, Sakles JC/
University of Arizona, Tucson, AZ

Study Objectives: To determine the effect of apneic oxygenation (AP OX) on the
incidence of hypoxemia in pediatric patients undergoing rapid sequence intubation
(RSI) in the emergency department (ED).

Methods: Continuous quality improvement (CQI) data were prospectively
collected on all patients intubated in a pediatric ED from July 1, 2013 to March 31,
2016. During this period the use of AP OX was introduced and encouraged for all
patients undergoing RSI in the ED. Following each intubation the operator completed
a standardized data form which included information on patient, operator, and
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intubation characteristics. Pediatric patients <18 years of age who underwent RSI in
the ED were included in the analysis. The primary outcome was the incidence of mild
hypoxemia, which was defined SpO2<90%. The secondary outcomes were the
incidence of moderate hypoxemia (SpO2<80%) and severe hypoxemia (SpO2<70%).

Results: Over the 33-month study period, 93 pediatric patients underwent RSI in the
ED and had complete oxygen saturation data documented, as well as a starting oxygen
saturation>90%.Of these 93 patients, 50 (53.8%) hadAPOXused and 43 (46.2%) had
NO APOX used. In the AP OX cohort, the majority of patients received an oxygen flow
rate of 15 L/min (21/50, 42%). The incidence of mild, moderate, and severe hypoxemia
were all lower in the APOX cohort (see Table). The incidence of hypoxemia in all patients
was 6/50 (12%) in the AP OX cohort, and 13/43 (30.2%) in the NO AP OX cohort. In
the subgroup of patients intubated on thefirst attempt, the incidence of hypoxemiawas 2/
42 (4.8%) in the AP OX cohort and 7/36 (19.4%) in the NO AP OX cohort.

Conclusion: We found in this observational study of pediatric patients undergoing
RSI in the ED that those who received AP OX had a lower incidence of hypoxemia.
Although these numbers are small, the utility of AP OX for RSI in pediatric patients
warrants further investigation.

Incidence of Hypoxemia in AP OX and NO AP OX Cohorts

Degree of
Hypoxemia

AP OX Cohort
n[50

No AP OX Cohort
n [ 43 Difference

SpO2<> 12% (6) 30% (13) -18%
SpO2<> 6% (3) 26% (11) -20%
SpO2<> 4% (2) 9% (4) -5%

191 The Burden of Acute Injuries at a District
Hospital in the Western Cape Province of
South Africa

Zaidi A, Dixon J, Rodriguez K, Raji Z, LeBeau S, De Vries S, Ginde A, Wallis LA,
Mould-Millman N-K/Rocky Vista University College of Osteopathic Medicine, Parker,
CO; Denver Health, Denver, CO; University of South Florida Morsani School of
Medicine, Tampa, FL; Loyola University Chicago Stritch School of Medicine, Maywood,
IL; University of Colorado Denver, Aurora, CO; Western Cape Government EMS,
Bellville, South Africa; University of Cape Town, Cape Town, South Africa

Study Objectives: Sub-Saharan Africa bears a disproportionate burden of mortality
from injuries. However, the clinical characteristics of patients receiving injury care in
African acute care settings remains under-described and hampers acute care development.
This is especially evident at district-level hospitals where care for acutely injured patients is
often provided but under-resourced. We aim to characterize and quantify the types,
acuity and outcomes of injured patients presenting to a district hospital emergency center.

Methods: A prospective observational study was conducted in August, 2014 at
Wesfleur Hospital, a district facility in the Western Cape Province of South Africa. Data
weremanually collected from a paper registry, including: date/time of arrival, age, sex, chief
complaint, South African Triage Scale (SATS) acuity, and disposition for all consecutive
patients visiting the emergency centre (EC). Patients with injuries were selected for further
analysis. Patients leaving the EC without completing triage were excluded. Results were
descriptively analyzed, and odds ratios (OR) for patients requiring admission or transfer
were calculated. Ethical approval was obtained in South Africa and in the USA.

Results: Of 3299 total cases, 17.1% (565) presented with injuries, of which 62%
were male. 23% of injury visits were by patients <18, 48% were 18-34, and 25% were
35-59 years of age. Almost half, (272, 48%) of injured patients presented on the
weekend. Intentional injuries (ie, assault, stab wounds, and gunshot wounds)
represented 44.4% (251) of injuries. 55.6% (314) of injuries were unintentional
including road traffic collisions. The majority (60%, 144) of intentionally injured
patients arrived overnight (7pm-7am) while the majority (63%, 191) of accidentally
injured patients arrived during the day (7am-7pm). Patients with intentional injuries
were triaged as low acuity (SATS¼green or yellow) in 35.2% (199) of cases, and high
acuity (SATS¼orange or red) in 5.7% (32) of cases. Patients with unintentional
injuries were triaged as low acuity in 43.2% (244) of cases, and high acuity in 6.7%
(38) of cases. Overall, patients with intentional injuries were significantly more likely to
be transferred (to higher levels of care) or admitted than patients with unintentional
injuries (OR 3.2;1.5-7.0). High-acuity injured patients were significantly more likely
(OR 9.05;4.2-19.5) to be admitted or transferred than low-acuity injured patients.

Conclusion: This South African district hospital EC, with a small complement of non-
EM-trained physicians and no trauma surgical services, cared for a high volume of injuries

with nearly half presenting on weekends and overnight when personnel are scarce. The high
volume and rate of admission or transfer of intentional injuries suggests the need for
improving out-of-hospital trauma triage and trauma referral criteria. Strengthening trauma
care systems at district hospitals, a commonfirst line of care,will be critical tohelp alleviate the
high burden of morbidity and mortality in resource-limited settings in sub-Saharan Africa.

192 Expectations and Outcomes for the
Development of an Ultrasound Curriculum in
a Resource-Limited Environment

Mangan JW II, Berkowitz R, Rose G, Cramer K, Siadecki SD, Chhaganlal K, Saul T/
Mount Sinai St. Luke’s Mount Sinai West, New York, NY; Catholic University of
Mozambique, Beira, Mozambique, Mozambique

Study Objectives: Point-of-care ultrasound (US) can be an invaluable tool in
resource-limited settings. With this understanding, and increasing recognition of the
benefits of global health training, emergency physicians from developed countries are
traveling to resource-limited areas to teach US courses or establish US programs.
However, how to best perform a needs assessment and develop a curriculum can be
unclear when entering an unfamiliar environment. The objective of this study was to
determine if instructors could design didactics for Mozambican medical students based
on limited knowledge of students’ backgrounds and needs, and if surveying novice
learners before training would be informative.

Methods: Members of the US and global health divisions at our institution traveled
to Beira, Mozambique to teach a 3-day course in point-of-care US for 20 5th-year
medical students. The curriculum included lectures and hands-on practice. It was
developed based on experience conducting similar courses and research on regional
disease patterns and medical education. A survey was administered to these instructors
one day before the course and one day after. Students were surveyed at the beginning
and end of the course. The survey collected information about perceptions of local
morbidity/mortality and the utility of different US modalities, as well as anticipated
barriers to adoption and suggested changes to the curriculum.

Results: Overall, instructors accurately identified the diseases perceived by students
as most prevalent and responsible for the most mortality; however, they overestimated
the rate of obstetrical complications. 75% listed it in their top 5 before the course, and
25% after. They also overestimated the extent of trauma and infectious diseases other
than HIV, TB, and malaria. Regarding the utility of each US modality, instructors
rated FASH, late OB, and IV access highest before the course, and thoracic and
procedural guidance highest after the course. Students rated cardiac and late OB
highest before the course. These were listed in the top 3 by 80% and 70% of students,
respectively. After the course, answers were more evenly distributed with 40-50%
rating cardiac, thoracic, FAST, early OB, and late OB in their top 3. No students rated
IV access or procedural guidance highly at any time. After the course, 20% of students
suggested the addition of neonatal cranial US.

Conclusions: Based on limited research of the local epidemiology and medical
system, instructors designed a course for medical students that was well received;
however, when instructors’ pre-course answers were compared to students’ and their
own post-course answers, it was evident that the curriculum could have been improved,
namely less focus on OB, IV access, and skin/soft tissue evaluation, and more emphasis
on thoracic, procedural guidance, and possibly neonatal applications. Other methods of
needs assessment, such as inclusion of local stakeholders’ perspectives, may be
indicated. Consideration of students’ input before training should be taken with
caution as their perspectives changed significantly after the course.
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193 A Systematic Review of Hyaluronidase-
Assisted Subcutaneous Fluid Administration
in Pediatrics and Geriatrics and its Potential
Application in Low-Resource Settings

Wilhelm K, Barcellona D/University of Arizona College of Medicine-Phoenix, Phoenix, AZ

Study Objective: The role of enzyme-assisted subcutaneous fluid administration
(EASFA) in treating mild to moderate dehydration in pediatrics, geriatrics, and
palliative care has been studied in developed countries. However, it has historically
been underutilized due to widely available health care and alternative treatments,
namely peripheral intravenous (IV) fluid administration. Fluid infusions in the
subcutaneous tissue have a low risk of infection, are easy to administer, and have wide
potential use. The use of EASFA in low-resource settings to treat those with difficult IV
access or where skilled health care workers are not as readily available could prove to be
a life-saving measure in many situations, including the care of patients in remote areas
of the world, mass casualty events, or other disasters.

Our objective was to determine if EASFA is a valid and appropriate technique to
utilize in pediatric and elderly patients, and evaluate if it could be a safe and efficient
way to provide fluid resuscitation in low-resource settings.

Methods: For this systematic review MEDLINE and Cochrane Library were
searched from January 1950 to December 2015 to recover all available literature
relevant to this topic. Studies that met the inclusion criteria were analyzed using
Cohen’s D. This was calculated using the mean difference between intervention and
control divided by the pooled standard deviation. For dichotomous outcome of the
placement success rate the odds ratios were calculated with 95% confidence intervals.

Results: In reviewing 6 articles using Cohen’s D to compare mean differences to
determine effect size, we found that catheter placement success rates, infusion rates, and
total volume of fluids infused were similar between EASFA and peripheral intravenous
fluid administration. Additionally, it was found that the odds of correct initial needle
placement was 3.6 times higher in EASFA versus intravenous administration.

Conclusion: EASFA is a comparable alternative to intravenous fluid administration
when delivering fluids to pediatric and elderly patients with mild to moderate
dehydration. While infusion rates and total volume of fluids administered were similar,
the high rate of success with placement of the subcutaneous catheter proves it to be more
useful in some situations. Venous cannulation is difficult, even for a trained health care
provider, and the ease of placement of subcutaneous cathetersmakes training lay people to
administer subcutaneous fluids a possibility. Additionally, this type of fluid
administration may lead to less psychological trauma to a child from multiple needle
sticks, while still achieving a similar outcome of effective volume replacement. Further
studies suggest EASFA could save time and money in emergency departments when
treating dehydration. Based on the results of this study, further research is needed to
evaluate the effectiveness of utilizing EASFA in low-resource settings.

194 Social Network Analysis of International
Collaboration in Emergency Medicine
Research

Lee C-H/Chang Gung Memorial Hospital, Keelung, Taiwan

Study Objective: Diversity and collaboration facilitate the development of human
society. The effects of national diversity and international collaboration on the impact
of emergency medicine (EM) research is not studied.

This study aims to evaluate the effect of international collaboration on EM
researches impact and social network analysis (SNA) of international collaboration.

Methods: Design: This study was an observational study.
Setting: All of the data were collected from SciVerse Scopus database.

Type of participants: All of the articles published in journals of EM category (2013
Journal Citation Reports) before 2015 were enrolled.

Data Collection: A computerized literature search was conducted in March, 2015.
We collected data on publications including publication year, author’s affiliated country,
document type, and cited times for further analyze. The publication’s origination was
classified according to the first author’s nationality. The international collaborative
research was defined as the authors were affiliated with two or more countries.

Data Analysis: The demographic data were analyzed by descriptive statistics. Linear
regression was used for trend analysis. The cited times difference between single nation
and international collaborative publications were analyzed by Wilcoxon rank-sum test.
NodeXL were used to calculate SNA metrics of international collaborative publications
(In-degree: co-author numbers; Out-degree: leading author numbers; Betweenness
centrality: connectivity of hub country; Eigenvector centrality: ranking of linkage to
influential hub countries) and create visualization graphs.

Results: A total of 94925 publications were enrolled and 4480 (4.72%) were
international collaborative publications. The number of international collaborative
publications increase from 0 in 1961 to 511 (8.92%) out of 5734 in 2014. The trends
of international collaborative publications and ratio of international collaborative
publications to all EM publications from 1961 to 2014 were 7.04, and 0.002,
respectively (all p<0.001). The average cited times of single nation and international
collaborative publications were 9.61 and 12.42 (p<0.001). The United States, United
Kingdom, Canada, Germany, and Australia were leading five countries in international
collaboration. The social network metrics of leading ten countries in international
collaboration were in the Table.

Conclusions: International collaboration in EM research was increasing and the
impact of international collaborative research was greater than single nation researches
from the perspective of cited times. The major hub countries were in North America
and Europe. Implement strategies that strengthening international collaboration in EM
research and research collaboration in Asia, Africa, South America may enhance global
academic excellence in EM. Further characteristic analysis of international collaborative
publications could identify factors that enhance research impact and facilitate
emergency medicine specialty development.

Table. The social network metrics of leading 10 countries in international
collaboration

Country In-Degree Out-Degree
Betweenness
Centrality

Eigenvector
Centrality

United States 1469 1841 1.000 0.177
United Kingdom 923 778 0.324 0.154
Canada 680 565 0.154 0.130
Germany 589 748 0.140 0.154
Australia 483 539 0.122 0.162
Switzerland 378 307 0.043 0.137
Italy 273 478 0.092 0.171
Austria 271 337 0.016 0.112
France 245 257 0.181 0.164
Netherlands 234 335 0.033 0.154

195 Lack of Resuscitation for In-hospital Death
During a Yellow Fever Outbreak in Angola,
2016

Yaffee AQ, Appiah GD, Kipela JM, Doyle T/Centers for Disease Control and Prevention,
Atlanta, GA; World Health Organization, Geneva, Switzerland

Study Objectives: The 2016 yellow fever (YF) outbreak is the largest documented
in Angola’s history, with 1,908 suspected cases and 250 deaths reported by the World
Health Organization as of April 17, 2016. The outbreak is concentrated in the densely
populated Luanda province, composed of seven municipalities each with a referral
hospital serving the municipal population. Although challenges in emergency
resuscitation have been anecdotally observed in countries in sub-Saharan Africa (SSA),
no comprehensive evaluation of frequency of resuscitative efforts was found in the
literature. Documented challenges in emergency resuscitation in SSA include limited
supplies and training. In the obstetrical literature, lack of resuscitation is a contributing
factor to maternal mortality in SSA. The study aim is to characterize resuscitative
efforts during cardiac arrest because of suspected YF among in-hospital deaths at
referral hospitals in Luanda.
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Methods: We reviewed medical records for patients who died of suspected YF
(defined as a patient who presented with fever and jaundice <14 days of symptom
onset) in four referral hospitals in municipalities reporting the highest case burden in
Luanda province. Resuscitation was defined as any documentation of cardiopulmonary
resuscitation or administration of epinephrine. Charts were reviewed by two physician
abstractors, and a selection of charts was reviewed by both abstractors for quality
control. Abstraction was assisted by hospital physicians and municipal surveillance
epidemiologists, by interpretation of handwritten abbreviations.

Results: The four studied hospitals provided basic medical specialty care; range of
inpatient beds was 101-534.We reviewed charts for all 94 in-hospital patient deaths with
suspected YF. Among those, 11 (12%) had documented resuscitation; 56 (60%) had
received intravenous fluids; and 57 (61%) had documented vital signs. Average length of
stay from hospitalization to death was 2.4 days (range: 1-13 days). Average age was 18.3
years (range: 8 months-51 years); 51% were male. Patients who received resuscitation
were similar by sex distribution and average length of stay from hospitalization to death,
but were older (average age was 22.5 years versus 17.8 years among patients not receiving
resuscitation [p ¼ 0.001]). Among the 11 patients who received resuscitation, a
disproportionate 7 (63%)were from one 250-bed hospital. All 94 patients were otherwise
healthy; no documented preexisting medical comorbidities were noted. None had
documented “Do Not Resuscitate” orders or documentation of futility of further care.

Conclusion: This study represents the largest chart review of resuscitation efforts in
referral hospitals in SSA. Despite in-hospital deaths among patients who died with
suspected YF, a very limited number had documented resuscitation. Possible reasons
for limited resuscitation include previously published barriers such as limited training
and supplies, and anecdotal reports of overworked staff, crowded hospitals and
perceived futility of resuscitation because of a lack of intensive care resources.
Additional studies are necessary in Angola as well as more broadly in SSA to further
characterize causes of the observed low resuscitative efforts in an outbreak setting,
further characterize resuscitative efforts in all causes of death, and to identify
sustainable solutions.

196
EMF

Impact of Emergency Care
Training on Outcomes and Care in
a Ugandan Emergency
Department

Rice BT, Periyanayagam U, Bisanzo M/NYU School of Medicine, New York, NY;
Brigham and Women’s Hospital, Boston, MA; University of Vermont, Burlington, VT

Study Objectives: While new data is emerging regarding the epidemiology of
emergency care in low income countries, there is limited evidence assessing the impact of
introducing emergency medicine into a health care system. This study presents data
collected during the introduction of non-physician emergency care providers (ECPs) into
an urban Ugandan referral hospital. The objective of the study was to compare the care
and three-day mortality outcomes for patients seen by ECPs to the care and outcomes for
patients seen by the untrained providers customarily used in these settings.

Methods: Data for this prospective cohort study was collected at Masaka Regional
Referral Hospital from October 2015 until April 2016. All patients presenting to the
emergency department were seen either by a junior physician or medical officer
(customary care) or by an ECP, a non-physician clinician trained specifically in
emergency care. Both groups had access to identical resources. Demographics, vitals,
medications, lab testing, procedures and disposition were recorded and three-day
follow-up to assess patient clinical status and survival via phone or bedside visit was
attempted for all patients. A single blinded researcher extracted, cleaned and analyzed
the data with Stata. Chi-squared test was used to compare proportions and p<0.05 was
considered significant.

Results: Overall, 7,281 patients were seen, with junior physicians and medical
officers caring for 5,171 patients and ECPs caring for 2,110 patients. No significant
difference existed between age groups, sex, or HIV status for each cohort. Admission
rate was statistically lower in ECP care (57.0% vs 59.9%, p¼0.02). Three-day
mortality outcomes were similar for ECPs and customary care for discharged (0.23%
versus 0.20%, p¼0.9) and admitted (5.69% versus 5.60%, p¼0.9) patients. Patients
cared for by the ECPs were significantly more likely to have antibiotics (9.83% versus
4.41%, p<0.001) or anti-malarials (6.39% versus 1.77%, p<0.001) initiated in the
ED, to have a confirmed diagnosis made in the ED (35.6% versus 27.7%, p<0.001),
have vitals taken (54.3% versus 28.6%, p<0.001), and to receive fluid resuscitation for
abnormal vitals (7.29% versus 5.28%, p¼0.03). When comparing only patients with

vitals taken, ECP care significantly reduced mortality rates for patients presenting
without abnormal vitals (2.59% versus 5.51%, p¼0.02).

Conclusion: While the cohort of patients cared for by specialty-trained non-
physician ECPs and the junior physicians and medical officers were similar in terms of
demographic features and overall mortality, ECP care produced a mortality benefit in
at least one subset of patients, and displayed higher rates of ED treatment and testing
associated with a higher quality of care. These results suggest that targeted emergency
care training has the ability to significantly impact quality of care and patient outcomes
even without expansion of resources available for care.

197
EMF

Orthopedic Knowledge and Need
in the Provincial Philippines:
A Population-Based Survey in
Romblon Province

Courtney C, Kirsch T/Johns Hopkins Bloomberg School of Public Health, Baltimore,
MD

Study Objectives: There is increasing recognition of the gaps of surgical and other
specialty care in developing countries, particularly in rural areas. Our objective was to
perform an assessment of orthopedic knowledge and need in the remote provincial
islands of the Philippines. It was conducted as a preliminary assessment for regional or
national implementation.

Methods: Two independent surveys were conducted of households and first
response providers in June 2015 to describe the local health care system, identify
barriers to care, and assess gaps in knowledge for acute orthopedic injuries.

Population proportional sampling was utilized to assess a total of 100 households
from 25 local Barangay communities. Questions focused on level of existing knowledge
regarding orthopedic injuries and barriers to care.

The provider survey focused on health care worker level of knowledge and barriers
to care regarding acute traumatic orthopedic injuries. Ten school nurses and midwives
representing 25 local Barangay were surveyed.

Results: In the household survey 84% reported cost was either always or sometimes
a barrier to care while 73% cited transportation as a barrier. 68% of respondents
reported that they would seek care at the provincial hospital for a suspected broken
bone. 72% believed broken bones making an arm or leg crooked could be corrected
without surgery, but only 55% percent reported that they believed care should be
sought within 6 hours of injury. 37% stated that greater than 3 days after injury was
within the appropriate timeframe for seeking care.

Of the providers surveyed, 90% reported that they would refer possible broken bones
to a higher level of care. Aggregate ranking of barriers to care from greatest to least were:
cost, transportation, knowledge of time sensitive nature of treatment, religious beliefs,
and other (not specified). 100% reported that an education initiative regarding acute
orthopedic injuries would increase the number of patients seeking care within 12 hours.

Conclusion: Although there was reasonable understanding of the need for care for
suspected fractures, there were numerous barriers identified. With some modification,
this survey tool could be expanded and utilized on a regional or national level to assess
gaps in knowledge and barriers to acute orthopedic care.

198 A Cost Analysis of the Choosing Wisely
Campaign Recommendation to Reduce
Emergency Department Imaging for Non-
traumatic Back Pain

Lin MP, Richardson LD, Schuur JD, Ward MJ/Icahn School of Medicine at Mount Sinai,
New York, NY; Brigham and Women’s Hospital, Boston, MA; Vanderbilt University
School of Medicine, Nashville, TN

Study Objectives: In 2014, ACEP published a Choosing Wisely recommendation
to reduce imaging for ED patients with non-traumatic back pain; however, a formal
cost analysis was not conducted. We aim to determine potential cost savings associated
with implementing the CW recommendation to reduce ED imaging for back pain.

Methods: We conducted a cost analysis by developing a decision model comparing
current rates of ED imaging with implementation of the Choosing Wisely campaign
for the evaluation of non-traumatic back pain. The base case was a 45-year-old healthy
man with non-traumatic back pain and no neurologic deficits enrolled in a typical
bronze-tier health insurance plan. We used standard decision analytic software
(TreeAge Pro, 2015) to calculate costs over one year for each scenario. We used
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nationally representative survey data to estimate adult ED visits in 2011 for
non-traumatic back pain. We analyzed rates of plain radiography (X-ray), computed
tomography (CT) and magnetic resonance imaging (MRI). We used Medicare
payment rates to estimate cost from a payer perspective and included an analysis from
the patient out-of-pocket perspective. We included costs associated with delayed
diagnosis of metastatic cancer, vertebral infection, and cauda equina syndrome. We
performed sensitivity analysis on all parameters, but focused on the varying degree of
implementation of the Choosing Wisely campaign, and the probability of severe illness
to determine the robustness of our findings.

Results: In 2011, there were 1.92 million adult ED visits for back pain without
trauma, of whom 41.7% underwent ED imaging. The cost of ED imaging for back pain
based on current rates of imaging was $682.54 per patient. The pre-test probability for a
serious cause of back pain would need to be 33.7% in order for ED imaging for back
pain to produce cost-savings. Maximal implementation of the Choosing Wisely
campaign would save up to $641 million for U.S. adult ED visits with atraumatic back
pain annually, or $15.4 million for every percentage reduction in imaging.

Conclusions: Improving adherence to the Choosing Wisely recommendation to
reduce ED imaging for non-traumatic back pain could produce significant cost savings
even at low rates of implementation. Further research is needed on ways to promote
dissemination and implementation of the Choosing Wisely campaign.

199 Is Time to Antibiotics in Sepsis a Waste of
Time?

Hofmann E, Milano P, Desai S, Lam CN, Kim H, Eiting E, Menchine M/LAC+USC
Medical Center, Los Angeles, CA

Study Objectives: Current Surviving Sepsis Campaign (SCC) guidelines call for
broad spectrum IV antibiotics to be administered within 3 hours of declaration. This
recommendation is largely based on one study performed by Kumar et al. in 2006 on
septic shock patients in the ICU and expert consensus. However, few studies have
found a direct relationship between early antibiotics and clinical outcome when looking
at severe sepsis specifically using a protocolized resuscitation algorithm. In this study,
we sought to examine the association between time to antibiotics and patient mortality
of severe sepsis and septic shock patients treated with a resuscitation protocol in ED,
ward, and ICU.

Methods: This was a multi-center, observational study that included 4,029 patients
who presented to 1 of 3 county facilities in Los Angeles from January 2012 to
December 2014. All adult patients, non-comfort care, with discharge ICD-9 codes of
sepsis, severe sepsis, or septic shock were reviewed. Those meeting severe sepsis and
septic shock clinical criteria were included in the data set. Bundle compliance metrics
were adapted from the revised 2015 SSC 3-hour bundle set.

Results: Overall mortality for patients following a protocolized sepsis bundle was
17.2% (n¼459). Median time from declaration of severe sepsis or septic shock and
antibiotic administration overall was 40.98 minutes. In the survivor group, median
time from declaration of severe sepsis or septic shock and antibiotic administration was

35.68 minutes [CI 30.67-39.59]. In the expired group, median time from declaration
of severe sepsis or septic shock and antibiotic administration was 64.01 minutes [CI
55.57-70.81]. The median time interval between declaration and antibiotic
administration was significantly shorter among those who survived (p<0.001).

Conclusion: This is the first large multicenter study looking at time to antibiotic
administration and its impact on patient outcome in themanagement of severe sepsis and
septic shock in the ED, ICU, and ward. Our findings demonstrate there is a statistically
significant association between time to antibiotics after declaration of severe sepsis or
septic shock and mortality even within the precribed 3 hour time frame outlined by
current SSC guidelines. Further research examining the time to antibiotics per hour after
declaration of severe sepsis is needed in order to formulate an institution specific sepsis
protocol with an ideal antibiotic administration time given our results and prior studies.

200 An Explicit Set of Emergency Care
Sensitive Conditions

Vashi A, Urech T, Greene L, Hsia R, Kessler C, Carr B, Asch S/Center for Innovation to
Implementation (Ci2i), VA Palo Alto Healthcare System, Menlo Park, CA; University of
California San Francisco, San Francisco, CA; Durham Veterans Affairs Medical Center,
Durham, NC; Thomas Jefferson University, Philadelphia, PA

Study Objectives: Emergency care sensitive conditions (ECSCs), or conditions for
which timely access to high-quality emergency care impacts morbidity and mortality,
have been proposed as a useful framework to build emergency quality measures. We
aimed to identify, using a modified Delphi panel process, a list of common conditions
likely to be ECSCs. In addition to developing a universal set of ECSCs, we sought to
identify those relevant to the VA.

Methods: We conducted a two-phased approach where we first identified the
candidate set of ECSCs and next utilized an expert panel to select the final set of
ECSCs. We started with the 92 ECSCs identified by the Panel of Emergency Sensitive
Conditions (PESC). One critical limitation of the PESC approach was that all ICD-10
subcodes under a parent diagnosis group were included. Some diagnosis groups
represented extremely heterogeneous ICD-10 subcodes. Consequently, the panel
process may have produced different results for some diagnosis groups if subcodes had
been provided. Additionally, more than half the conditions were panel suggestions that
were not subjected to expert review and ratings.

Phase 1: Code review
A two-physician panel reviewed all 3-character (parent) level ICD-10-CM

diagnosis groups (n¼1,903). Diagnosis groups were included if they met the following
criteria: (1) diagnosis groups already selected by PESC (n¼90), (2) diagnosis groups
clinically similar but not rated by PESC (n¼70), and (3) new diagnosis groups
recommended by panelists during the “round zero” meeting (n¼7).

Next, the two-physician panel reviewed all subcodes (n¼13,937) for the 167
parent diagnosis groups to ensure they represented conditions for which rapid diagnosis
and timely emergency care intervention would impact patient outcomes. Subcodes
indicating subsequent encounters or sequelae were excluded (n¼8,792). Subcodes
indicating pediatric, chronic, or subacute conditions were excluded (n¼446). 4,699
subcodes remained. The 167 parent diagnosis groups were then reclassified into 66
clinically discrete condition groups.

Phase 2: Expert panel
A multidisciplinary expert panel (n¼8) used modified Delphi methods to

systematically identify a set of ECSCs. For each condition group, panelists rated the
subsequent impact of timely, emergency care on each condition’s mortality and
morbidity (scale 1-9; no impact to strong impact) and the condition’s relevance to the
average Veteran seeking emergent care in the VA (scale 1-9; no relevance to strong
relevance).

The panel members then met via teleconference, reviewed the ratings, and voted
again by using an iterative process of discussion over two days. Panelists suggested
additional candidate conditions groups (n¼5), which were rated on the second day.
For the mortality and morbidity rating questions, a mean rating score of 7 or higher
indicated the condition was considered an ECSC. A mean rating score of 4 or higher
indicated the condition was considered of importance to the VA.

Results: Among 71 candidate ECSCs, the panel rated 41 conditions as ECSCs for
both mortality and morbidity, rated 10 conditions as ECSCs for morbidity only, and
rated 45 as relevant to the Veteran population.

Conclusion: Useful as a measure of ED quality and as a means of identifying the
role of EDs in systems-level performance, this set of ECSCs can ultimately inform
policy decisions regarding the organization of emergency care systems to best serve
patients in times of crisis.
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EMF

The Office or Emergency
Department: Where Do Heavy
Opioid Users Get Their
Medications?

Menchine M, Axeen S, Seabury SA/USC Keck School of Medicine; Schaeffer Center
for Health Policy and Economics, Los Angeles, CA; Schaeffer Center for Health Policy
and Economics, Los Angeles, CA

Study Objective: Previous research has demonstrated that emergency departments
(ED) accounted for only 5% of all opioids prescribed in the US over the past decade.
However, opioid overdose deaths are concentrated among individuals with heavy use
of opioids and it is not known if EDs supply a disproportionate share of opioids to
these users. The goal of this investigation was to determine the share of opioids
originating from EDs and office-based practice among patients who use large
amounts of opioids.

Methods: We conducted an analysis of the Medical Expenditure Panel Survey
(1996-2012), a nationally representative sub-survey of the annual National Health
Interview Survey, to create the estimates. For each filled prescription, we determined
where it was generated (eg, ED versus office) and used the National Drug Code to
determine the exact compound and dose of opioids prescribed and converted these to
milligram morphine equivalent (MME) doses. Patients with ICD-9 codes indicating a
history of malignancy were excluded. We next aggregated prescriptions to the subject
level so that we could estimate the total MMEs each individual in the study received
annually, and categorized them according to their relative use (eg, 95% percentile of
opioid MMEs). Finally, we estimated the proportion of opioids obtained among these
subject categories by source of care.

Results: During the study period, there were 47,377 individuals identified who
received at least 1 opioid prescription. Opioid users had a mean age of 48.3 years, 63%
were women, 61% had private insurance (28% public insurance), and 63% were white
(17% Black, 15% Hispanic). Among all opioid users, the average share of opioids that
was obtained from the ED was 15.9% (95% CI: 15.6-16.3). However, this share
varied dramatically and inversely according to subjects’ overall use of opioids with
higher users receiving smaller shares of their opioids from EDs (p<0.001). Subjects in
the upper half of opioid use (>50th percentile, > 250 MME annually) received 11.2%
(95% CI: 10.8-11.7) of their opioids from the ED (compared with 57.7% from office-
based practice) while those in the above the 75th percentile (>750 MME) received
7.4% (95% CI: 6.9-7.9) from the ED (70.2% from office-based practice) and subjects
in the heaviest opioid use category (95% percentile, > 6,250 MME; average annual
MME of 25,940), received only 2.3% (95% CI: 1.7-2.9) of their opioids from the ED
(versus 88.5% from office-based practice). These proportions did not substantially
change during the study period.

Conclusion: EDs have been leading efforts to scale back opioid prescribing.
However, our findings show that the share of opioids obtained from the ED is inversely
related to patients’ overall annual opioid consumption with the heaviest opioid users
(>95% percentile) receiving a very small proportion of their opioids from EDs (2%).
As such, ED-based efforts to reduce opioid prescribing are unlikely to significantly
reach the highest risk groups and new policy efforts to curb opioid prescribing should
focus on non-ED sites of care.

202
EMF

Do State Prescription Drug
Monitoring Programs Reduce
Opioid Consumption?

Menchine M, Georgis M, Lam CN, Seabury SA/USC Keck School of Medicine, Los
Angeles, CA; USC Keck School of Medicine, Los Angeles, CA; USC Keck School of
Medicine, Los Angeles, CA

Study Objective: The total milligrams of morphine equivalents (MME) prescribed
increased 690% between 1996 and 2011, prompting concerns of an opioid
“epidemic.”Opioid overdose deaths have paralleled rise (from 4,030 in 1999 to 16,651
in 2010). Prescription Drug Monitoring Programs (PDMPs) are state-initiated
databases containing detailed information on controlled substances dispensed in the
state and are controlled at the state-level by regulatory, administrative or law
enforcement agencies. Initially viewed as a legal tool for identification of criminal
opioid abuse, PDMPs are now seen as a critical part of a cohesive strategy to support
legitimate access to controlled substances. However, the efficacy of PDMPs has not

been proven. The goal of this investigation is to estimate the effect of new PDMPs on
state-level prescription opioid consumption.

Methods: This is an observational study of state-level opioid consumption between
1997-2014. 32 individual states initiated PDMPs during this time. Initiation dates were
obtained from reports from the National Association of Model States Drug Laws and
augmented with personal communication from state PDMP managers. Opioid
consumption at the state level was estimated from annualized reports from the
Automation of Reports and Consolidated Orders System (via a Freedom of Information
Act Request), a DEA program which monitors the flow of controlled substances from
their point of manufacture to point of sale. We used a difference-in-differences (DD)
analysis, a common econometric technique used to assess policy interventions when a
randomized controlled design is not feasible. This method looks at per capitaMME (and
other outcomes) before and after the intervention while incorporating data from control
states not exposed to the policy intervention (eg, those whose PDMP policy did not
change during the study period or changed at different times). The control group was
exposed to all of the same external variables (eg, temporal trends in community
awareness). Thus, differences in outcomes between the control group and states
experiencing the policy intervention can be attributed to the policy itself. The effect was
estimated using a linear regression model with state and year fixed effects.

Results: During the study period there was a slowing down of the rate of growth in
state opioid consumption (see figure 1). The peak of growth in opioid consumption
occurred early in the study period, flattened by 2011, and has slowly declined since
then. However, in the econometric model, PDMP initiation was not associated with a
change in either per capita opioid use or percent change in opioid consumption.
Specifically, one year after state PDMP implementation the amount of opioids
consumed increased nominally from 625 MME per 1000 people to 650 MME per
1000 people (p¼0.637). Similar findings were observed if longer lag times were used.

Conclusions: Though per capita opioid consumption has slowed in recent years,
our findings do not support PDMPs as the causal mechanism. Future research should
seek to identify the factors that have led to this slowing.

203 Rounding for Outcomes: Transforming
Emergency Department Patient Experience
Through Real-Time Feedback

Saidinejad M, Morrison SN, Breslin K, Patel SV, Iqbal SF, Kaji A, Chamberlain JM/
Harbor UCLA Medical Center, Torrance, CA; Children’s National Health System,
Washington, DC

Study Objective: Patient experience is an important way to measure quality for
healthcare organizations. It is essential to improve patient experience without
compromising quality of care.

We sought to determine factors that are associated with both a positive patient
experience and quality of care in the emergency department (ED).

Methods: Cross-sectional survey of caregivers of pediatric patients who presented
either to an urban children’s hospital ED or to its affiliate satellite ED between July 1,
2014 and June 30, 2015. Patients with at least a 2-hour length of stay were included in
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the study. We included English and Spanish speaking providers. The survey questions
were as follows:

Did your provider greet you and introduce himself/herself upon entering the
room?

Did your provider communicate with you about your child’s treatment plan and
any delays in care?

Is there any staff member you wish to recognize for providing excellent care?
How well are we doing with your child’s pain control? (5-point Likert scale and

option of “does not apply.”)
Do you have any specific comments and feedback about the care we are providing

for your child?
Results: A total of 1261 surveys were completed. Of these, 891/1261 (70.6%) were

treated in the main ED site, and 370/1261 (29.4%) in the satellite ED. 80/1261 (6.3%)
of the participants had limited English proficiency. Mean length of stay was 343 minutes
(SD¼138 min). In univariable analysis, a positive patient experience was associated with
all 5 survey elements. Multivariable analysis revealed that for the 187/1261 (14.8%)
patients who had reported pain, the adequacy of pain control was the single factor
independently associated with a positive ED experience [OR 4.3 (1.15-10.220]. For all
participants, regardless of whether pain was reported, staff recognition, [OR 5.85 (2.92-
11.68)], communication of care plan, [OR 4.41 (2.30-8.40)] and improvement feedback
[OR 0.16 (0.08-0.31)] were associated with a positive patient experience, while provider
greeting and introduction was not associated with a positive patient experience.

Conclusion: Pediatric patient caregivers were more likely to report a positive ED
visit if pain was addressed, when providers communicated the plan of care, and when the
caregiver was given the opportunity to provide real-time feedback about their ED visit.

204 Haloperidol Undermining Gastroparesis
Symptoms in the Emergency Department

Stalcup P, Croft B, Ramirez R, Darracq M/UCSF Fresno, Fresno, CA

Study Objective: Gastroparesis (GP) associated nausea, vomiting, and abdominal
pain are common presentations to the emergency department (ED). A Nationwide
Emergency Department Sample (NEDS) Study suggested 200,000 visits annually to
US EDs for GP. Current ED treatment attempts symptom control via administration
of antiemetic, prokinetic, opioid and nonopioid agents. Haloperidol (HP) has been
shown to have analgesic, antiemetic and anti-serotonergic properties. We sought to
evaluate the effectiveness of HP in the ED as an alternative treatment of GP-associated
nausea, vomiting, and abdominal pain (GP N/V/AP).

Methods: Using an electronic medical record (EMR), a retrospective case-control
study of 52 patients who presented to the ED with GP N/V/AP and were treated with
HP were identified. Patients who received HP were compared with their most recent
previous encounter where HP was not administered. ED length of stay (LOS),
Hospital LOS, antiemetics administered, and morphine equivalent doses of analgesia
(ME) from each visit were recorded. ME were calculated using an online opioid
equivalency calculator (http://www.medcalc.com/narcotics.html). Descriptive statistics,
categorical (Chi square test) and continuous (Wilcoxon signed rank test) comparisons
were calculated between HP administered and not administered. Statistical significance
was considered for two tail p-values less than 0.05.

Results: We found a statistically significant reduction in ME (Median 6.75 [IQR
7.93] v 10.75 [IQR12]: p¼0.001) and reduced admissions for GP (5/52 v 14/52:
p¼0.02) when HP was administered. There were no statistically significant differences in
antiemetic, EDLOS, orHospital LOS betweenHP administration and not administered.
No cardiovascular or other complications were identified in patients who received HP.

Conclusion: The rate of admission and amount of opioid administration was found
to be significantly reduced in patients with GP who received HP. HP may represent an
appropriate and effective alternative to traditional analgesia and antiemetic therapy in
the ED management of GP N/V/AP.

205 Ketadex for Adult Procedural Sedation in the
Emergency Department: A Pilot Study

Woods RM, Miller PT, Prater NI, Eggleston MD, Smith AH/St. Elizabeth Youngstown
Hospital, Youngstown, OH

Study Objectives: The 2014 ACEP Clinical Policy on Procedural Sedation and
Analgesia (PSA) offers several evidence-based recommendations on selecting an agent
for use in the emergency department (ED). However, current literature suggests that
the most commonly used agents such as propofol and “ketofol” are associated with a
40% risk of respiratory adverse event, leading to an intervention 50-75% of the time.

Dexmedetomidine is an alternative agent that lacks clinically significant respiratory
depression, although has a somewhat longer time to onset, provides minimal analgesia,
and may potentially cause adverse effects such as bradycardia or hypotension. When
combined with ketamine, or what we termed “ketadex,” may provide both adequate
analgesia and sedation while lacking significant respiratory depression.

The objective of our study was to determine the safety and efficacy of a novel
combination of ketamine and dexmedetomidine for adult patients undergoing PSA in the
ED. The primary endpoint was the frequency of respiratory adverse events. Patient
satisfaction, procedural success, patient recall, rates of hypotension and bradycardia were
secondary endpoints.

Methods: This IRB-approved prospective, open-label pilot study enrolled adult
ED patients at a Level I trauma center that required PSA for an expected duration of 10
minutes or greater, including patients at a higher risk for respiratory depression (ASA
risk score of three or four). Patients received a loading dose of “ketadex” (1 mg/kg
ketamine and 1 mcg/kg dexmedetomidine combined in 100 mL of normal saline) over
10 minutes. If further sedation was required following the loading dose, a
dexmedetomidine infusion was started at 1 mcg/kg/hr and patients were able to receive
ketamine bolus doses of 0.25 mg/kg as needed every 5-15 minutes. Once the
procedure was complete or sedation was no longer required, the “ketadex” or
dexmedetomidine infusions were stopped.

Results: In this pilot study using the combination of ketamine and dexmedetomidine
(n¼24), most of our patients were less than 65 years of age (range 18-88), a majority were
male and less than 100 kg (range 52.8-181.4 kg), and almost half had an ASA risk score of
three or four (46%). An interim analysis reveals the rate of respiratory adverse events was
4% (1 of 24) with a 4% rate of hypotension (1 of 24) and no bradycardia. All adverse
events were transient and without complications or clinical interventions required. We
observed a high rate of procedural success and patient satisfaction with a very low rate of
patient recall. In contrast to previous studies with procedural sedation, our pilot study
includes patients at a higher risk of respiratory depression, including higher extremes of
age, more comorbidities, and an ASA risk score greater than two.

Conclusions: The preliminary results from this pilot data suggest that our combination
of ketamine and dexmedetomidine for adult PSA in the ED is a safe and effective alternative
to other currently available agents for PSA. Additionally, our experience with “ketadex”
indicates a low incidence of respiratory adverse effects and a safety profile that holds true in a
population at an increased risk for these events. Future studies are warranted to confirm the
findings and potential role for the combination of ketamine and dexmedetomidine in
patients at higher risk for respiratory adverse events than those seen in current literature.

206 Predictors of Hydromorphone Administration
in US Emergency Departments, 2007-2011

Amirshahi M, Ladkany D, Mullins PM, Perrone J, Pines JM, Nelson LS/MedStar
Washington Hospital Center, Kensington, MD; MedStar Washington Hospital Center,
Washington, DC; George Washington University, Washington, DC; Hospital of the
University of Pennsylvania, Philadelphia, PA; New York University, New York, NY

Study Objective: The past two decades have seen dramatic increases in the
administration of opioid analgesics in U.S. EDs, particularly hydromorphone.
Hydromorphone is a high-potency semi-synthetic opioid with significant abuse potential.
The potential contribution of rising ED hydromorphone administration to prescription
opioid abuse and overdose nationally is uncertain but concerning. This study examines
recent trends and in and predictors of hydromorphone administration in U.S. EDs.

Methods: A retrospective review of data from the National Hospital Ambulatory
Medical Care Survey (NHAMCS), from 2007-2011 was performed. All adult
encounters during which an opioid analgesic was administered in the ED were
included. Discharge prescriptions were not included. Trends in overall hydromorphone
administration and predictors of visits where hydromorphone was administered as
compared to visits where other opioids (ie, morphine, oxycodone, etc.) were
administered were assessed using logistic regression analysis.

Results: An estimated 245.6 million visits were included. Hydromorphone
administration increased 24.4%, from 8.2% of visits in 2007 to 10.2% in 2011,
p¼0.007. Patient characteristics associated with hydromorphone administration
compared to other opioids included age <65 years, white race, having private insurance
or Medicare, having more than 2 visits in the past year, and a report of severe pain
(pain score � 8). Visit characteristics associated with an increased likelihood of
hydromorphone administration included ordering of bloodwork, having a procedure
performed, and admission to a general medical/surgical unit. Several conditions were
associated with higher rates of hydromorphone administration, particularly back pain.
Hydromorphone was more likely to be administered in hospitals in the Midwest, west,
and south, those in urban areas, and non-teaching hospitals (Table).
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Conclusion: There was a significant increase in hydromorphone administration in
U.S. EDs from 2007-11, with severity of reported pain being the strongest predictor
for hydromorphone use. Hydromorphone administration was associated with
conditions for which opioid use is controversial, such as back pain and headache as well
as for patients with multiple ED visits.

With increased concern about opioid abuse and overdose, EDs may need to closely
examine indications and protocols for using high-potency opioids.

Variable Odds Ratio 95% CI

Age 65+ years 0.57 0.48-0.68
White (versus nonwhite) 1.32 1.15-1.52
Female (versus male) 0.95 0.88-1.04
Admitted to floor (versus discharged) 1.92 1.66-2.23
Admitted to ICU (versus discharged) 0.69 0.49-0.96
Procedure 1.89 1.66-2.16
Blood labs 1.94 1.70-2.21
Imaging 0.91 0.83-1.00
� 2 Visits in past year 1.38 1.26-1.52
Severe pain (pain score � 8) 1.94 1.75-2.15
Abdominal pain 1.21 1.06-1.38
Back pain 1.36 1.22-1.52
Chest pain 0.55 0.45-0.67
Headache 1.33 1.17-1.52
Musculoskeletal pain 0.72 0.63-0.82
Tooth/mouth pain 0.30 0.23-0.39

207 Randomized Trial of Acupuncture Versus
Standard Therapy to Treat Low Back Pain in
the Emergency Department

Fox LM, Danesh H, Murakami M, Gestal C, Harper-Brooks A, Jalloh YK, Linton E,
Ortiz V, Tapia B, Manini AF/New York University School of Medicine, New York, NY;
Icahn School of Medicine at Mount Sinai, New York, NY; University of California San
Diego, San Diego, CA

Study Objectives: Battlefield acupuncture (BFA) is a simple acupuncture protocol
designed by the military to provide immediate relief of acute pain by applying needles
to 5 pre-specified points on the ear. Low back pain (LBP) is one of the most common
chief complaints in the ED. However, pain management with opioids is problematic.
Therefore, new pain management strategies are needed. We performed a pilot
feasibility study of BFA as a treatment for ED patients with LBP.

Methods: This pilot feasibility study was a randomized trial of BFA to treat LBP in the
EDthat enrolled30EDpatients at anurban teaching hospital. All patients providedwritten
informed consent and the study was approved by the hospital IRB. Patients were
randomized to standard care plus BFA or standard care alone, and outcomes were assessed
pre-intervention, and again within one hour of randomization or immediately after BFAby
unblinded research assistants. BFA was performed by either a certified acupuncturist or an
emergency physician trained in the BFA protocol under the supervision of the certified
acupuncturist. Primary outcomes were relief of LBP (10-point numeric pain rating scale),
and the timed get-up-and-go test (GUGT), which measures in seconds how long it takes a
patient to stand, walk 3 meters, and return to their chair to sit again. Secondary outcomes
included 10-point numeric pain rating scale of leg pain (Leg, 0-10), and lumbar range of
motion as assessed by goniometer with flexion (Flex, degrees), and extension (Ex, degrees).
Painmedications prior to visit, during the visit and at discharge were also recorded. Patients
were observed for adverse events. Statistical analysis was performed with t-test and chi
squared to compare differences between groups demographics to evaluate randomization,
Analysis of Covariance (ANCOVA) to assess differences in primary/secondary outcomes.

Results: We randomized 15 patients per group, of whom 4 standard therapy
patients and 1 BFA patient dropped out prior to post-intervention data collection.
There were no significant differences between groups in terms of demographics and
ED length of stay. 20% of patients reported taking opioid analgesics prior to arrival to
the ED (2/15 in BFA group and 4/15 in standard care group). 7/15 patients in the
BFA group and 7/15 patients in the standard care group received opioid medications
during their ED visit. 6/15 patients in the BFA group got opioid medications at
discharge, and 3/15 patients in the standard care group got opioids at discharge. LBP
was significantly improved in the BFA group compared with the standard care group

(5.2 versus 6.9, p¼0.04). GUGT was similar between groups (21.3 sec versus 19.0 sec,
p¼0.327). Flex (49.8 versus 48.2), Ex (22.8 versus 18.1), and Leg pain (1.4 versus 2.2)
were all clinically improved in the BFA group, but these did not achieve statistical
significance. Two BFA patients complained of pain at needle insertion site, but there
were no significant adverse events from acupuncture.

Conclusion: This pilot study demonstrates that BFA is feasible as a complement or
as an alternative to standard therapy for LBP in the ED. Furthermore, our data suggest
that BFA may be efficacious to improve LBP and lumbar range of motion, and thus
further efficacy studies are warranted.

208 Prospective Randomized Pilot Trial
Measuring the Feasibility and Knowledge
Retention of Opioid Education in Emergency
Department Patients Using a Multimedia
Platform

Chakravarthy B, Somasundaram S, Mogi J, Burns R, Hoonpongsimanont W,
Lotfipour S/University of California, Irvine, Irvine, CA

Study Objectives: We seek to determine if a novel multimedia presentation educating
patients on the dangers and safe usage of opioid analgesics is feasible in the emergency
department. Furthermore, we compared knowledge retention between patients given
standard-of-care discharge instructions versus a short educational video discharge instruction.

Methods: The studywas conducted in a large, urban, academic emergency department.
Patients were identified by emergency physicians with the assistance of undergraduate
research associates. Fifty-two English-speaking patients aged 18 years or older anticipated to
receive a narcotics prescription in the ED were approached. Patients likely to be admitted,
pregnant, or with active cancer were excluded. Patients were randomized into two cohorts.
Cohort 1 (the standard-of-care group) received standard verbal education and an
informational pharmaceutical sheet from a nurse. Cohort 2 (the intensive education group)
received a 6-minute video presentation on the risks and safe usage of opioid medication in
addition to the standard of care. The content of the video was sourced from the Substance
Abuse and Mental Health Services Administration (samsha.gov) and administered within
the EDprior to discharge. Both groups received a 26-question test regarding the dangers and
safe usageof opioids immediately after education togauge knowledge retention.Anunpaired
t-test was utilized to compare knowledge retention between the two cohorts.

Results: From the 154 patients approached for the study, 52 patients enrolled; 27 in
the Standard group and 25 in the Education group. The average age of the population
was 37 years, and were made up of 44% white, 40% hispanic, 6% asian, 6% black, and
4% other. Feasibility was determined by the number of patients that completed both the
video and survey in the education group. Of the 26 subjects initially randomized into the
intensive education group, 25 completed both the video and survey (96.1% feasibility).
Correct survey answers were summed and averaged by group. The standard-of-care
group averaged 65% retention (16.8/26 correct), while the intensive education group
averaged 82% retention (21.2/26 correct). An unpaired t-test analysis revealed that the
multimedia education group significantly increased patient knowledge about opioid
medication’s risks, proper usage and disposal (p-value¼0.001).

Conclusion: As evidenced by the high percentage of participants completing the video
and survey, we conclude that it is feasible to implement a multimedia platform to educate
patients receiving opioid analgesics in the ED. We also conclude that medical knowledge
retention is improved in the intensive education group compared to the current standard
of care treatment. This may indicate that busy EDs can improve their discharge
instructions to patients with regards to prescribed opioid analgesics. In this study, we
looked at immediate knowledge retention alone. Future research should focus on 4-6 week
knowledge retention as well as behavioral changes with regards to this intervention. By
identifying optimal points to reinforce education and targeting populations at-risk for
narcotic abuse, it is hopeful that patient education can decrease the non-medical usage of
opioid analgesics and ameliorate the opioid epidemic in the United States.

209 Assessing Risk of Opioid Abuse Among the
Emergency Medicine Population

Young HW II, Ryan MF, Tyndall JA, Cottler LB/University of Florida, Gainesville, FL

Study Objectives: Prescription opioid abuse is a rapidly growing epidemic in the
United States. The American College of Emergency Physicians recommends that prior to
prescribing opioids to an individual the provider assess an individual’s risk for opioid abuse.
Few emergency medicine studies have assessed the use of validated opioid risk assessment
tools to assess emergency department patients’ risk of misusing opioids. In this study, we
assess the feasibility of performing a self-administered validated opioid risk screening tool,
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the Opioid Risk Tool (ORT), in the waiting room of an emergency department and
assessed the risk of opioid abuse among an emergency department (ED) population.

Methods: The study was conducted over a 3-week period in the waiting room of an
academic emergency department with an annual census of approximately 115,000
visits per year. All adults presenting to the emergency department were eligible.
Individuals were approached while in the waiting room and chosen randomly based on
their seat in the waiting room. The ORT was self-administered via an electronic tablet
in the waiting room. The results of the survey were anonymous, and were not shared
with clinician providers. A research coordinator was available while the individual
completed the survey to assist with completion of the survey if necessary. Any
difficulties completing the survey were recorded by the research coordinator.
Descriptive statistics were used to analyze the data.

Results: A total of 212 individuals were enrolled out of 253 persons invited to
participate yielding a response rate of 84%. All completed the survey without difficulty.
Males represented 34% of the participants. Overall 40% of the total sample reported a
family history of alcohol abuse, 36%reported a family history of illicit drug abuse, and 21%
reported a family history of prescription drugmisuse. There were no significant differences
between the family history of alcohol abuse, illicit drug abuse, or prescription drug misuse
betweenmales and females.Males were significantlymore likely to report a personal history
of ethanol abuse (74% vs 51%) and illicit drug abuse (53% vs 34%). Females were
significantly more likely to report a history of depression (44% vs 23%). Seventy-two
percent of individuals had a moderate or high opioid risk score. Males had a significantly
higher opioid risk score than females (8.9 vs 7.1) and the overall average opioid risk scorewas
7.69, which is consideredmoderate opioid risk. Forty-two percent of individuals had a high
opioid risk score, which has been associated with a 91% risk of aberrant drug behavior.

Conclusion: In our study greater than 70% of the emergency department
population was at increased risk of abusing opioids. Future studies should be performed
to assess the impact integrating opioid risk scoring tools into clinical practice has on
provider prescribing patterns in the emergency department.

210 A Retrospective Institutional Review of
Vessel Loops for Incision and Drainage of
Abscesses in the Pediatric Emergency
Department

Starr Seal RL, Tuuri R, Hayden G, Losek J, Cina R, Small J/MUSC Children’s Hosptial,
Charleston, SC; University of New Mexico Children’s Hosptial, Albuquerque, NM

Study Objectives: Subcutaneous abscesses frequently present to the pediatric
emergency department (PED). The gold standard for abscess management is
incision and drainage (I&D) with packing. Abscesses that have been packed may

be painful; and repeat packing procedures are also distressing. An alternative
management is I&D with placement of a vessel loop. Currently, there is little data
available regarding its use in the PED. The primary objective of this study was to
evaluate the practice change in abscess drainage from I&D with packing to vessel
loops over a 6-year period. The secondary objective was to compare return visits
and complication rates among the pre- and post-vessel loops implementation
groups.

Methods: This was a retrospective cross-sectional descriptive study of abscess
management in a single tertiary care PED before and after introduction of vessel
loops. Patients > 28 days-17 years were included if presenting with a subcutaneous
abscess requiring an I&D in the PED. Patients were excluded if
immunocompromised, the abscess was drained manually or by needle aspiration, or
if a subspecialist performed the drainage. ICD-9 codes for “cellulitis” and “abscess”
and a procedure code for “incision and drainage” were used to screen patients from
November 2008-November 2014. Included patients were divided into an 18-month
pre-vessel loop group and an 18-month post-vessel loop group. The 3-year time
frame when vessel loop technique was implemented was excluded. Demographics,
abscess characteristics and management, and return visits/complications were
collected. Complications were defined as: return visit, repacking of abscess, repeat
I&D, or return visit with admission.

Results: 224 patients were included in the pre-vessel loop group and 194 patients
in the post-vessel loop group. The pre-vessel loop group had a mean age of 4.8 years,
40% male, and 42% buttocks abscess, and the post-vessel loop had a mean age of 4.9
years, 42% male, and 45% buttock abscesses. In the pre-vessel loop group, 81.6% had
I&D with packing, 18.4% had I&D without packing, and none had vessel loop
placement. In the post-vessel loop group 14.4% underwent I&D with packing, 28.9%
underwent I&D without packing, and 56.7% had vessel loop placement. There were
54 (24%) return visits for the pre-vessel loops group and 18 (9.3%) return visits for the
post-vessel loops group, 14.7% difference in rates, 95% CI of 7.5% to 22%. p <0.001.
Abscesses were repacked 22 times (10%) in the pre-vessel loop group and none in the
post-vessel loop group (p<0.001). The groups demonstrated no difference between
return visits with admission (2.7% vs 2.1%, p¼0.26) or repeat I&D (2.74% vs 1.5%,
p¼ 0.68).

Conclusions: During the study, provider use of I&D with packing decreased and
vessel loops increased. There was no increase in complication/treatment failures, and
return PED visits for abscess re-packing significantly decreased.

211 Pediatric Appendicitis: Trends in Emergency
Department Imaging and Outcomes in the
Community Setting, 2010-2015

Kene M, Carpenter D, Vinson DR, Ballard D, Rauchwerger AS, Kharbanda EO,
Kharbanda AB, KP CREST Network/The Permanente Medical Group, Oakland, CA;
Kaiser Permanente Division of Research, Oakland, CA; HealthPartners Institute for
Education and Research, Minneapolis, MN; Children’s Hospitals and Clinics of
Minnesota, Minneapolis, MN

Study Objective: Imaging studies in emergency department (ED) evaluation of
pediatric appendicitis are obtained not only for diagnosis but to identify perforation
and avoid negative appendectomy (NA). While imaging rates increased over the last
decade in adults and children, perforation rates decreased only among adults. We
sought to describe trends in imaging and to identify predictors of NA and perforation
in pediatric ED patients with acute appendicitis.

Methods: This retrospective cohort study included ED patients aged 2-17 years
who underwent non-incidental appendectomy in a 21-hospital health care system
from 2010-2015. Patients with appendicitis, appendectomy, NA and perforation
were identified using ICD-9 codes. We evaluated patient characteristics associated
with imaging (ultrasound [US] or CT) for patients with a single study.
Demographics, laboratory data and facility level variables were included. Proportions
were compared using the chi-squared test; continuous values with the Wilcoxon-
Mann-Whitney nonparametric test. To identify predictors of NA and perforation, we
performed bivariate analysis of patient characteristics then constructed three age-
stratified multivariable models (age 2-5 yrs, 6-10 yrs, and 11-17 yrs) for each
outcome.

Results: Overall, 4320 patients met inclusion criteria. The proportion without
imaging decreased from 29% in 2010 to 6% in 2015 and with multiple studies (CT
and US) increased from 8% to 24%. The proportion with CT decreased from 47% to
30%, and US increased from 16% to 40%. Increased CT utilization was associated
with ED arrival between 12am-8am, body weight >90th percentile, older age and
higher white blood cell (WBC) count, while US was associated with clinic visit >72 hrs
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before ED visit and shorter ED length of stay (LOS), see Table. Facility capacity for
pediatric surgery was not associated with imaging choice.

The NA rate ranged from 4.5% to 7.8%, while perforation rate ranged from 16%-
18% over the study period. Race did not alter odds of perforation or NA. In the three
multivariable regression models, NA odds decreased for WBC count> 10,000, referent
WBC count �10,000 (2-5 yrs adjusted odds ratio [AOR] 0.2, 95% CI 0.1-0.6; 6-10
yrs AOR 0.4, 95% CI 0.2-0.9; and 11-17 yrs AOR 0.3, 95% CI 0.2-0.5), while odds
of perforation increased for WBC count> 10,000 only in 6-10 yrs (AOR 1.9, 95% CI
1.0-3.4) and 11-17 yrs (AOR 4.2, 95% CI 2.5-7.2).

Conclusion: Fewer pediatric patients underwent appendectomy without imaging,
but NA and perforation rates did not change over the study period.

In a community ED setting, age, weight and ED arrival time were predictive of CT
utilization for diagnosing appendicitis, although US was associated with shorter LOS.
ElevatedWBC count increased odds of perforation among older children, and decreased
odds of NA among all age groups. Race did not alter odds of perforation, unlike other
studies, perhaps due to differences in access, as all patients in our cohort were part of the
healthcare system. Our results support the use ofWBC count as a candidate predictor for
outcomes in appendicitis, adding to its current use in appendicitis risk scores.

Patient Characteristics by Imaging Type

Characteristic
CT only

(n[1393)
US only

(n[1556) p-value*

Female 32% 35% 0.652
Male 32% 37%
Median age, yrs (IQR) 15 (12-16) 11 (8-14) <>

Weight >¼90th percentile1 30% 22% <>

ED admission 12a-8a 23% 12% <>

Prior clinic
visit < 72¼””
hrs¼”” before¼””
index¼”” ed¼””>

21% 33% <>

White Blood Cell count 14.6 (11.6-17.4) 14.2 (10.9-17.3) 0.017
Median ED LOS, hrs (IQR) 6.5 (5.0-8.4) 4.9 (3.6-6.5) <>

Facility pediatric capacity 0.13 (0.11-0.13) 0.13 (0.11-0.13) 0.595

1There were 12 subjects having missing weight values.

212 Missing Pediatric Appendicitis: Does Chief
Complaint Contribute?

Drapkin Z, Madsen TE, Schunk JE/University of Utah, Salt Lake City, UT

Study Objectives: Emergency department (ED) triage chief complaint may result
in anchoring bias, leading the physician to miss or fail to synthesize relevant historical
or physical exam information. We evaluated the association between the pediatric ED
triage chief complaint and rate of missed appendicitis in children.

Methods: We performed a retrospective chart review of patients who presented to a
pediatric ED and were diagnosed with appendicitis over a five-year period. We
reviewed the medical record for any additional pediatric ED visits in the week
preceding the diagnosis of appendicitis. We noted triage chief complaint at the time of
the initial ED visit. We classified the triage chief complaint as “strongly suggestive of
appendicitis” (“abdominal pain,” “right lower quadrant pain,” “rule out appendicitis”)
or “less suggestive of appendicitis” (“fever,” “vomiting,” “dehydration,” etc.). We
evaluated the association between the type of triage chief complaint and missed
diagnosis of appendicitis at the initial pediatric ED visit.

Results: We reviewed 1680 patients with appendicitis over the five-year study
period. In 67 cases (4%), patients had at least one additional pediatric ED visit during
the week preceding the diagnosis of appendicitis. Of patients with a triage chief
complaint which was strongly suggestive of appendicitis, 96.4% were diagnosed with
appendicitis at their initial pediatric ED visit versus 87.5% of those with a triage chief
complaint less suggestive of appendicitis (p<0.001). Patients who had a chief
complaint which was less suggestive of appendicitis were much more likely to have a
missed diagnosis of appendicitis at the initial pediatric ED visit (odds ratio¼3.87, 95%
confidence interval¼1.89-7.89). When comparing those diagnosed with appendicitis
at their initial pediatric ED visit to those diagnosed after multiple visits, we found no
difference in average age (9.9 versus 10.1 years, p¼0.665), sex (55.7% male versus
49.3%, p¼0.291), or the presence of fever (19.9% versus 19.4%, p¼0.920).

Conclusion: A triage chief complaint which was less suggestive of appendicitis
was associated with a higher rate of missed appendicitis in a pediatric ED. Our
findings further confirm the potential impact of anchoring bias and ED chief
complaint.

213 Impact of Ondansetron Prescription on
Return Emergency Department Visits Among
Children With Acute Gastroenteritis

McLaren SH, Monuteaux MC, Yim RB, Fleegler EW/Boston Children’s Hospital,
Boston, MA

Study Objectives: A single dose of oral ondansetron given in the ED for children
with acute gastroenteritis (AGE) decreases vomiting and hospitalization. The objective
of this study was to determine if providing ondansetron prescription to children seen in
the ED with AGE is associated with reduced unscheduled ED revisits.

Methods: Retrospective cohort comparative study of children 6 months to 18 years
who presented to a tertiary pediatric ED between 2010 and 2015. ICD-9 codes
identified eligible patients discharged home with AGE diagnosis. Patients with complex
chronic conditions and those with comorbidity identified during the initial ED visit
were excluded. Illness severity was determined using the institutional dehydration
score, emergency severity index (ESI), and presenting symptoms. Medical records of all
returning patients were reviewed for clinical history, interventions and diagnostic
studies, and final diagnosis.

The primary outcome was the incidence of unscheduled ED revisit within 7 days
among patients discharged home initially with ondansetron prescription compared
with those without a prescription. Secondary outcomes included rate of hospitalization
at second presentation and alternative diagnoses.

Results: 11,785 eligible patients were seen and discharged home from the initial
ED visit. 35.5% (N¼4,187) of patients were discharged home with an ondansetron
prescription. 48% were female, and median age was 3.5 years (IQR 1.7, 7.0). 6.0%
(N¼707) of patients returned to the ED within 7 days; of these, 40 were unrelated
visits, 186 were related but not AGE-specific encounters, and 23 resulted in alternative
diagnoses.

Median duration between initial ED encounter and revisit was 2 days (IQR: 1, 3).
Patients were more likely to return to the ED if they were discharged with an
ondansetron prescription, after adjustment for ESI, both in the full sample (6.6% vs
5.1%; aOR [95% CI] ¼ 1.30 [1.11, 1.52]) and when restricted to return visits for
AGE-specific diagnoses (5% vs 3.3%, aOR ¼ 1.55 [1.29, 1.87]). They were also at
increased risk for admission following revisit (1.7% vs 1.2%, respectively; aOR ¼ 1.45
[1.07, 1.98]), including when the analysis was restricted to AGE-specific diagnoses
(1.3% vs 0.8%, respectively; aOR ¼ 1.59 [1.10, 2.30].

Among patients returning to the ED, no difference was found in the proportion of
alternative diagnoses among patients with versus without an ondansetron prescription
(2% vs 4.1%, respectively; aOR ¼ 0.51 [0.20, 1.31]).

Conclusion: Providing an ondansetron prescription for children seen in the ED
with suspected AGE was associated with an increased risk for return ED visits and
admission following revisit.

214 The Impact of a Telepresent Team Leader on
Pediatric Resuscitation: A Randomized
Controlled Trial

Butler LC, Wong A, Whitfill T, Cruz L, Auerbach M/Yale University School of Medicine,
New Haven, CT

Study Objectives: Telepresence, the use of technology for providers to actively
participate in care when they are not physically present, has been employed to
provide specialty care to critically ill patients in rural and community hospital
settings. The primary objective of this study is to evaluate the effect of a telepresent
team leader on the quality of care during a simulated pediatric resuscitation. The
secondary objective is to explore emergency medicine provider perspectives on the
utility, effectiveness, and acceptability of telemedicine consultations during
resuscitation. We hypothesize that telepresent team leadership will result in improved
teamwork/communication, decreased team leader workload, and improved adherence
to AHA guidelines.

Methods: This prospective randomized simulation-based study recruited twenty
teams of providers. Teams were standardized to include a team leader (PGY-3/4 MD), a
bedside physician (PGY-1/2), and two confederate nurses; a scripted parent actor was
also present. Teams were randomized to have a telepresent or an in-person leader.
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Telepresent leaders were connected via videoconference from a remote location and
displayed on a screen to the bedside physician, confederate nurses, and parent. In-person
leaders were present at the bedside. All teams participated in a 20 minute simulated
resuscitation of a 6 month-old patient in severe septic shock who decompensates into
ventricular fibrillation after eight minutes in a standardized, pre-programmed scenario.
Simulations were video recorded and scored on teamwork, communication, leadership,
and adherence to AHA guidelines using the STAT instrument. Immediately after each
case, team members completed demographic, workload (NASA TLX), and teamwork/
communication (TeamMonitor) surveys. Confederate nurses also completed the
TeamMonitor survey and assigned a global rating score. Post-simulation debriefings
were scripted to collect qualitative feedback from participants regarding utility,
effectiveness, and acceptability of telepresence during resuscitation.

Results: Twelve of 20 teams have been enrolled to date with the expected
collection period to end mid-June.

Please see the Results table below.
Qualitative data from debriefings highlight four strategies for the effective use of

telepresence: (1) enhanced verbal communication with frequent summary/assessment
huddles; (2) a single bedside provider designated as the liaisonwith the telepresent provider;
(3) explicit role delineation; and (4) mutual trust in the clinical acumen of each provider
involved. Feedback demonstrates acceptance of and comfortwith a telepresent team leader.

Conclusion: No significant difference was noted in teamwork/communication, team
leader workload, or time to defibrillation between telepresent- and in-person-led teams.
However, teammember overall workload, as well as effort and anxiety, were significantly
increased in the telepresence group. Qualitative data reflect strategies for the effective use
of telepresence. Further analysis will be conducted after enrollment of remaining teams.

215 Confirmation of Racial/Ethnic Disparities in
the Management of Severe Bronchiolitis

Goel R, Mitri E, Tedesco KT, Zheng DX, Mansbach JM, Sullivan AF, Espinola JA,
Camargo CA, Jr./Massachusetts General Hospital, Boston, MA; Boston Children’s
Hospital, Boston, MA

Study Objectives: Bronchiolitis is the #1 cause of hospitalization among infants in
the U.S. and is associated with an increased risk of asthma. In an earlier multicenter
study (Santiago et al. J Hosp Med 2014; 9: 565-572), we reported three racial/ethnic
differences in the management of severe bronchiolitis: 1) ED/clinic albuterol use, 2)
inpatient diagnostic imaging, and 3) prescription of inhaled corticosteroids at
discharge. In the current study, we examine if racial/ethnic differences persist in a new
multicenter severe bronchiolitis cohort.

Methods: We enrolled infants (age <1y) with severe bronchiolitis between 2011
and 2014 at 17 teaching hospitals across 13 states in the 35th Multicenter Airway
Research Collaboration (MARC-35) study. In total, 1016 infants had a structured
interview and chart review during their bronchiolitis hospitalization. Race/ethnicity
was assigned based on the guardian’s response to U.S. Census questions: Hispanic (y/n)
and Race (eg, white, black, Asian - mark all that apply). Infants were categorized into
three groups: non-Hispanic white (NHW), non-Hispanic black (NHB), or Hispanic.
For analytical reasons, we excluded 39 infants who could not be categorized into these

groups. This resulted in a total of 977 (96%) infants in our analytical dataset.
Multivariable logistic regression was used to examine the independent association
between race/ethnicity and diagnostic imaging, ED/clinic and inpatient treatment
(albuterol, corticosteroids), management (intensive care interventions and length-of-
stay), discharge on corticosteroids, and bronchiolitis relapse within three weeks.

Results: Among 977 infants, 430 (44%) were NHW, 239 (24%) were NHB, and
308 (32%) were Hispanic. The median age at enrollment was 3.2 months; 60% were
male and 60% had public health insurance. Most infants tested positive for RSV (81%)
and did not have a breathing problem before enrollment (80%); the median hospital
length-of-stay was 2 days. In multivariable analyses, with NHW infants as reference
group, we focused on three previously reported differences (Figure). We did not
confirm the previously reported difference for ED/clinic albuterol across the three
groups. We did confirm the other two findings, with NHB infants less likely to receive
chest x-rays during hospitalization (OR: 0.64; 95% CI: 0.45-0.93), and Hispanic
infants more likely to be discharged on corticosteroids (OR: 1.91; 95% CI: 1.05-3.48).
We again found no significant racial/ethnic differences for all other outcomes: inpatient
corticosteroid use, hospital length of stay, intensive care interventions, or worsening of
bronchiolitis requiring medical treatment after discharge.

Conclusion: We confirmed racial/ethnic differences for two practices (inpatient
diagnostic imaging and prescription of corticosteroids at discharge); neither is
recommended by the 2014 American Academy of Pediatrics guidelines for treatment of
bronchiolitis. The causes of thesemanagementdifferences remainunclear, but they support
implementation of care pathways for severe bronchiolitis to reduce disparities in care.

216 Does the U Stand For Useless? Urine Drug
ScreenandEmergencyDepartment Psychiatric
Patients

Riccoboni ST, Darracq MA/UCSF-Fresno, Fresno, CA

Study Objectives: Behavior emergencies account for approximately 6% of all
emergency department (ED) visits in the US. Substance use disorders are not only
common in this population, but may also precipitate or exacerbate pre-existing
psychiatric illness. The role of the urine drug screen (UDS) in the evaluation of these
patients is controversial. A 2006 ACEP clinical policy guideline recommends against
the use of the routine UDS in stable patients and states the results should not delay
facility transfer. Even so, many behavioral health centers require testing prior to
admission. We sought to determine the role of the UDS in ED length of stay (LOS),
ED cost, ED charges to patients, and inpatient psychiatric care.

Methods: We performed a retrospective chart review of all patients transferred to
an in-network Behavioral Health Hospital (BH) from one of two in-network EDs from
September 1-30, 2014. Clinical data was extracted and analyzed from our electronic
medical record (EMR), including age, sex, current psychiatric medications,
acknowledgement of substance use prior to UDS, the number and results of prior
UDS, mention of UDS results during BH stay, whether confirmatory testing was
performed, BH discharge diagnoses, and drug counseling referrals.

Results: 205 unique patients encounters were identified over the study period. 89
patients (44%) had a UDS performed in the ED; 116 patients (56%) did not. 89% of
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UDSwere obtained after the EDmedical clearance (MC). LOS were similar between the
two groups, however, time to ED departure from time of MC was significantly delayed
in the UDS group [15.8 h (IQR 14) vs 12.53 h (IQR 11.4), p¼0.04] (See Table 1). BH
providers mentioned UDS results less than 25% of the time and no confirmatory tests
were performed. There was no difference in BH LOS or discharge diagnosis of
substance abuse disorder. Patient charges for UDS over the month totaled at $21,093.

Conclusion: In our study, the UDS did not appear to have any significant effect on
psychiatric care; whereas ED LOS and cost of care were both negatively affected by
testing. Based on these results, the UDS appears to be of little to no benefit in the
setting of acute psychiatric illness.

217 Trends Among Emergency Department Visits
for Suicide-Related Diagnoses, 2008-2014

Brennan JJ, Vilke GM, Killeen JP, Hsia RY, Castillo EM/University of California, San
Diego, San Diego, CA; University of California, San Francisco, San Francisco, CA

Study Objectives: Screening patients for suicide risk in the emergency department
has been gaining national momentum in the last decade. The objective of this study
was to assess the proportion of ED visits related to suicide ideation and self-inflicted
injury over time.

Methods: This was a retrospective longitudinal multi-facility study of hospital ED
visits from all licensed acute care hospitals serving the state of California from 2008 to
2014 using a non-public statewide database. Visits for patients under the age of 13
years were excluded. Visits related to suicide and self-inflicted injury, suicide ideation
(excluding suicide attempts and injury), substance or alcohol disorder, and mood
disorder were classified by primary and secondary diagnoses codes (ICD-9-CM) based
on Clinical Classification Software coding. The proportion of ED visits attributed to
suicide and self-inflicted injury, suicide ideation, substance or alcohol-related disorder,
and mood disorder was assessed yearly from 2008 to 2014. Numbers and differences
with 95% confidence intervals (CIs) are reported.

Results: Overall, patient census increased from 8.83 to 11.14 million from 2008 to
2014. Between 2008 and 2014, the proportion of ED visits for suicide and self-inflicted
injuries decreased by 10.8% from 4.67 to 4.17 per 1,000 ED visits (diff¼ -.50, 95% CI
¼ -.56, -.44). Over the same time period, the proportion of ED visits for suicide ideation
increased by 82.6% from 4.80 to 8.77 per 1,000 ED visits (diff¼ 3.97, 95%CI¼ 3.90,
4.04). Similarly, the proportion of substance and alcohol-related ED visits increased by
34.6% from 56.6 to 76.2 per 1,000 ED visits (diff¼ 19.6, 95% CI¼ 19.4, 19.8); and,
the proportion of ED visits with mood disorder increased by 45.8% from 47.9 to 69.9
per 1,000 ED visits (diff¼ 22.0, 95% CI¼ 21.7, 22.1). Suicide and self-inflicted injury
decreased gradually over time, decreasing by no more than 3.6% between any given
years. However, suicide ideation increased dramatically each year from a low of 7.3% to a
high of 16.1%. Over the entire study period, suicide ideation increased most
dramatically for patients between the ages of 13 and 17 years (158% increase), while
suicide and self-inflicted injury decreased for ages 18 to 24 (11%), 25 to 44 (19%), and
45 to 64 (20%). However, a moderate increase in suicide and self-inflicted injury was
found for ages 13 to 17 (37%), reaching 15.1 per 1,000 ED visits in 2014.

Conclusion: ED visits for suicide ideation, substance/alcohol-related disorder, and
mood disorder increased dramatically from 2008-2014, while suicide attempts and self-
inflicted injury decreased. Increased efforts to assess suicide risk for ED patients is likely
a large contributing factor to this upward trend, which in part may be contributing to a
decrease in visits related to suicide and self-related injury, at least for adult patients.
However, the increase in suicide and self-related injury among adolescents warrants
further attention.

218 Acutely Intoxicated Patients’ Ability to
Provide Informed Consent to Research in the
Emergency Department

Klein L, Miner J, Cole J, Mack K, Nystrom P, Biros M, Martel M/Hennepin County
Medical Center, Minneapolis, MN

Study Objectives: ED research has traditionally excluded acutely intoxicated
patients or has used exception from informed consent protocols. Recently, the
University of California, San Diego Brief Assessment of Capacity to Consent
(UCSDBACC) has been proposed as a tool to identify acutely intoxicated patients who
are able to provide informed consent. A recent 20 patient pilot study found that 84%
of intoxicated patient had capacity to consent. We sought to externally validate the
utility of this tool in a larger cohort of ED patients.

Methods: This was a prospective, observational study evaluating the ability of
acutely intoxicated ED patients to provide informed consent to participate in clinical
research using the UCSDBACC. We enrolled consecutive intoxicated patients during
12-hour randomized blocks from July 2015 to August 2015. Trained research associates
administered the 10-question UCSDBACC. Exclusion criteria included a negative
alcohol level, patient refusal, excessive agitation, incomplete data and repeat visits.
Capacity to consent was defined by the ability to correctly answer all 10 questions.

Results: 415 patients were eligible for inclusion and completed the UCSDBACC
during the study period. The mean age was 41.6 years and 76.6% were male. The
mean breath alcohol level (BAL) was 227 mg/dL. In the prior 2 years, these patients
had a mean of 10.6 (range 0 - 113) prior ED visits related to alcohol. Only 16 patients
(3.9%) answered all 10 questions correctly and were considered to have capacity to
consent. Although the mean BAL was lower in the group that had capacity (181 vs 229
mg/dL, p < 0.05), there was no correlation between the BAL and number of
UCSDBACC questions answered correctly (r ¼ -0.06). Upon clinical sobriety and ED
discharge, only 105 patients (25.3%) recalled their participation with the
UCSDBACC.

Conclusion: Using the UCSDBACC, only 3.9% of intoxicated patients in the ED
had the capacity to consent to research using the UCSDBACC. This is significantly
lower than what was observed in a published pilot study. BAL did not correlate with
the ability to correctly answer the UCSDBACC questions. Exception from informed
consent protocols should be utilized to perform emergency research in this population.

219 Assessment of Stress Biomarkers in
Agitated Emergency Department Patients
Before and After Treatment

Klein L, Driver B, Moore J, Fagerstrom E, Parrill C, Ho J, Miner J/Hennepin County
Medical Center, Minneapolis, MN

Study Objectives: Patients with severe agitation and confusion (excited delirium
syndrome (ExDS)) are difficult to assess, and sometimes decompensate quickly during
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their care. Sudden deaths have been noted in such patients as they are being restrained by
Police, EMS, and in the ED. A lack of objective measurements regarding level of agitation
has been a principal barrier to progress in research into the etiology, natural history, and
treatment of agitation and ExDS. Stress biomarkers such as heart rate, blood pressure, and
serum catecholamines have been associated with changes in agitation levels and may serve
as objective markers of changes in pain. Clinical studies have not shown a consistent
association between subjectively measured agitation levels and patient outcome.
Objectivemarkers of physiologic stress from agitation could lead to significant advances in
research. The purpose of this study was to assess markers of stress in patients with ExDS in
the ED at baseline and after ED treatment. Measurements included serum biomarkers
dopamine, epinephrine, norepinephrine, as well as vital signs including heart rate, systolic
blood pressure, and mean arterial pressure.

Methods: This was a prospective observational study at an urban Level 1 Trauma
Center with 108,000 annual visits. Data was collected using trained research associates.
We prospectively screened all patients in the ED for agitation during a randomized
distribution of 440 8-hour shifts totaling 3,520 hours between 12/8/2012 and 8/10/
2014. All patients were assessed using the altered mental status (AMS) score, a
previously validated 9-point scale ranging from unresponsive (-4) to normal (0) to
severely agitated (+4). ExDS was defined as an AMS score of >1 plus disorientation,
hallucinations, or incoherent speech. At baseline and every 30 minutes until discharge,
enrolled patients had their AMS score calculated, vital signs recorded, and had blood
drawn (if a peripheral intravenous line was present). Blood was tested for serum
dopamine, epinephrine, norepinephrine, lactate, and pH. Treatments and adverse
events were recorded. Data were analyzed descriptively.

Results: 43,848 patients were screened; 0.72% (316) had excited delirium. 68 of
these patients had blood testing. All vital signs and catecholamines showed a trend
toward improvement during ED treatment. Results are listed in the below table.

Conclusion: ED patients with ExDS have abnormal vital signs and serum
catecholamines at baseline. pH derangement is less marked than previously described.
All markers may improve with ED treatment of agitation.

Vital Signs and Catecholamines in ExDS

Before Treatment -
median (IQR; range)

After ED Treatment -
median (IQR; range)

AMS Score 2 (2-3; -2-4) 4 (3-5; 0-8)
Heart Rate (bpm) 102 (89-116; 56-208) 15 (2-31; 0-108)
Systolic Blood

Pressure (mm Hg)
135 (119-155; 15-244) 20 (0-38; 0-147)

Mean Arterial
Pressure (mm Hg)

99 (84-116; 16-180) 22 (6-39; 0-106)

Dopamine (ng/mL) 67 (37.5-169; 20-2016) 23 (2-110; -37-1119)
Epinephrine (pg/mL) 109 (53.5-199.5; 9-1746) 74 (36-334;

-113-1702)
Norepinephrine

(pg/mL)
1019.5 (499.5-1702.5;

124-10,000)
289.5 (79-1087.5;

-727-6026)
Lactate (meq/L) 3.3 (2.3-4.8; 0.9-15) 1.4 (0.7-2.5; -0.1-13.2)

220 Adverse Medical Outcomes in Mental Health
Patients Seen in an Academic Emergency
Department

Poss C/London Health Sciences Centre, Western University, London, ON, Canada

Study Objectives: Mental health concerns make up 5-10% of all adult presentations
to Canadian emergency departments (ED). One challenge for the emergency physician
is determining if a patient with a mental health concern has concomitant underlying
medical illness. We defined “serious medical illness” (SMI) as a pathological condition
that requires inpatient treatment on a medical or surgical ward. The aim of this study was
to determine the prevalence, timing, and etiology of undetected SMI in the ED among
adult patients presenting with mental health concerns.

Methods: A retrospective chart review was performed on all adult ED patients
referred to psychiatry by the emergency physician at Victoria Hospital, London Health
Sciences Centre between October 1, 2014 and April 30, 2015. The primary outcome
of interest was the number of patients transferred to a medicine or surgery inpatient
unit for treatment of their SMI within seven days of psychiatry admission from the ED.
A second reviewer was selected to review a random 10% chart sample. Kappa values
were calculated to determine chart review reliability.

Results: 1,254 patients were referred to psychiatry during the study period. 803
patients were admitted and 451 were discharged. Of the admitted patients, 13/803
patients (1.6%) met our primary outcome. The mean age of patients in the SMI group
(n¼13) was 67 years. The mean age in the non-SMI group (n¼1,241) was 38. There
was a larger proportion of males in the SMI group than the non-SMI group (69.2% [9/
13] SMI versus 47.4% [588/1,241] non-SMI). In the SMI group, 3/13 patients died,
2/13 patients required an ICU admission, and 2/13 patients underwent a surgery for
their SMI. The average length of psychiatry admission prior to transfer was 2.8 days.
The average length of medical/surgical admission after transfer from psychiatry was 8.7
days. Undetected diagnoses included NSTEMI, serotonin syndrome, Klebsiella
bacteremia and urosepsis, thoracic aortic aneurysm, gastrointestinal stromal tumour,
forearm abscess, Parkinsonian crisis, and others.

Conclusion: This chart review demonstrated a 1.6% rate of undetected SMI
among patients admitted to psychiatry from the ED. Adverse outcomes included death,
ICU admissions, and surgeries. This rate is similar to other studies on the topic. The
SMI group tended to be older than the non-SMI group. This research may have
implications on the appropriate workup and disposition of elderly patients presenting
to the ED with mental health concerns.

221 Comparison of the Cross Core Maneuver
With the Four-Extremity Hold in Simulated
Agitated Patients

Raizada M, Juergens A/Baylor Scott & White, Temple, TX

Study Objectives: The number of agitated patients arriving in the emergency
department (ED) for care has been increasing in the US over the last decade with
patterns that indicate this trend will only increase. During the first 24 hours after an
admission to a psychiatric inpatient unit, 13% of patients physically attacked another
person. In the ED, where the boarding of psychiatric and agitated patients occurs
frequently, hospital staff and members of the police force are at high risk of being
attacked by patients. In fact, 50% of attacks on health care workers occur in the ED. As
the number of patients requiring restraints increases, it is likely that the number of
attacks on health care workers will increase as well.

Safety of patients and health care workers is a priority. Current strategies to ensure
patient and health care worker safety include physical restraint and sedative medication.
There have been various hold techniques proposed that allow control of a person with
less injury to the patient and the holder. Typical control of a patient in the ED utilizes
a Four-Extremity Hold, which involves four individuals each holding down one of the
patient’s limbs while a supervisor oversees the operation. A Cross Core Maneuver hold
uses only two individuals to hold the patient. One individual crosses the arms so that
the elbows overlap across the patient’s chest and pushes down on the elbows. The other
person crosses the legs so that the knees overlap and pushes down on the knees. This
hold maneuver was hypothesized to be as effective as or more effective than a Four-
Extremity Hold. We compared the efficacy of the Cross Core Maneuver with the Four-
Extremity Hold in simulated agitated patients.

Methods: We conducted a crossover study using 50 healthy volunteers to compare
the Cross Core Maneuver with the Four-Extremity Hold (control). The study was
approved by the Institutional Review Board. Participants were randomized to begin
either in the study or the control group. There was a spotter on each session whose sole
objective was subject safety.

Participants were held in either the Cross Core Maneuver or the Four-Extremity
Hold. Measured outcomes were time until the participant achieved mobility, sat up,
had an extremity come loose, or until 30 seconds had elapsed. Participants were
surveyed on their perceived effectiveness on a 7-point Likert scale. Subjects were then
crossed over to the other group.

Results: Participants were able to achieve mobility more quickly when held in the
Cross Core Maneuver. Average time to mobility was 4.679 seconds. This was
compared with the average time for the Four-Extremity Hold which was 11.83
seconds. A two-tailed t-test was applied to the data. Results showed that there was a
statistically significant difference between the two group averages with a p<0.05.

The effectiveness ratings were selected based on a 7-point Likert Scale. Average
score for the Cross Core Maneuver was 2.9 and the average score for the Four-
Extremity Hold was 4.96.

Conclusion: We conclude that the Cross Core Maneuver was not as effective as the
Four-Extremity Hold in relation to time to mobility. Additionally, the effectiveness
rating of the surveyed participants also demonstrated that the Four-Extremity Hold was
more effective. We do not recommend a Cross Core Maneuver for control of an
agitated patient in the ED.
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222 Cancer-Related Emergency Department
Bounce Backs: Describing the Population
and Assessing Outcomes

Coyne CJ, Brennan J, Castillo EM, Vilke GM/University of California San Diego, San
Diego, CA

Study Objectives: Recent studies suggest that cancer patients utilize the emergency
department (ED) more than the general population. Unfortunately, few studies have
investigated why these patients present to the ED, and which cancers are most likely to
require emergency care. Furthermore, there is a dearth of research describing which
cancer types are most likely to require a repeat ED visit (bounce back). We designed a
study to investigate these clinical questions.

Methods: We performed a retrospective cohort study to investigate all cancer-related
ED visits in the state of California using the Office of Statewide Health Planning and
Development (OSHPD) database. Specifically, we queried all cancer-related ED visits
for patients�18 years of age in California during the 2014 calendar year and recorded all
ED admission and discharge diagnoses, cancer types, as well as admission length of stay
and mortality. Bounce back visits were defined as ED return visits within 7 days of a
preceding ED discharge. We also report repeat visit frequency and bounce back rate by
cancer type. Cancer types were defined and categorized using primary and secondary
ICD-9 codes as designated by the National Cancer Institute. All data were analyzed
using SPSS data analysis software and descriptive statistics were reported.

Results: In 2014 there were 70,291 patients with 98,754 cancer-related ED
discharges that met study inclusion criteria. Approximately 18% of these visits resulted
in a bounce back (17,788 visits), compared to 13.4% of visits in the non-cancer
population. The most common ED diagnoses among bounce back visits in descending
order were abdominal symptoms (pain/nausea/vomiting), septicemia, constitutional
symptoms (fever/chills/fatigue/malaise), respiratory symptoms (cough/SOB), and pain.
Approximately 35.6% of cancer-related bounce back visits resulted in admission to the
hospital. The most common admission diagnoses in descending order, excluding the
diagnosis of cancer, were septicemia, followed by pneumonia and pain. Roughly 8% of
these admitted patients died in the hospital. The median length of stay for all
admissions was 4 days. Notably, patients with cancer were more likely to return to the
same hospital on their second visit (77.3%) versus the non-cancer population (68%).

Those cancers that accounted for the most ED revisits in descending order were
lung cancer, breast cancer, prostate cancer, and non-hodgkin lymphoma. This list
generally mirrors the high prevalence of these cancers in the community. Those cancers
with the highest percentage of bounce backs (repeat visits/index visits x 100) were small
intestine (23.4%), acute myeloid leukemia (AML) (20.5%), pancreatic (18.5%),
stomach (17.7%), and cutaneous T-cell lymphoma (16.7%).

Conclusion: These data suggest that patients with cancer are more likely to bounce
back to the ED than the general population. Furthermore, of those patients that are
admitted on their second visit, there is a particularly high mortality rate. ED physicians
should be aware of the high potential for bounce back among the cancer population
and should incorporate this knowledge into treatment and disposition decisions,
especially for those cancers that place patients at the highest risk for bounce back.

223 National Survey of Emergency Physicians
Concerning Home-Based Care Options as
Alternatives to Emergency Department-
Based Hospital Admissions

Stuck AR, Crowley C, Casale MB, Castillo EM/West Health Institute, La Jolla, CA; U C
San Diego Health System, San Diego, CA

Study Objectives: Older adults presenting to the emergency department (ED) are
admitted at over three times the rate of the general population, with almost 70% of
senior hospital admissions originating in the ED. Crowded EDs, coupled with the
growing population of seniors, provides an emerging need to develop alternative care
pathways other than the current options of admission, observation, or discharge.
Home-based care pathways, which are health services provided by nurses and/or
doctors in a home setting as opposed to a hospital, have demonstrated clinical and cost
effectiveness. These pathways could emerge as viable alternatives to hospitalization. To
better understand ED physicians’ perspectives on home-based care pathways, we
conducted a survey of approximately 1200 emergency physicians (EPs). The objectives
of the survey were to understand: (1) the acceptance of these programs by EPs, 2) EPs
motivations for referring patients to home-based care, and (3) the conditions under
which these pathways are or would be utilized by EPs. The results of this survey help

inform whether larger scale adoption by EPs of home-based care as an alternative to
hospitalization is viable.

Methods: The survey contained six questions conducted with approximately 1200
members of the Emergency Medicine Practice Resource Network (EMPRN), a
volunteer group of American College of Emergency Physician (ACEP) members who
agree to answer short surveys several times a year. EMPRN volunteers represent a
diverse geographic, age, and practice level group. The survey was sent electronically in
May of 2015 to the participating EMPRN physicians.

Results: The response rate for the survey was 57%, with 682 out of the 1200 EPs
participating. Of these, 55% reported ordering home-based care directly from the ED
for a patient in the past year as an alternative to a hospital admission or observation. Of
the EPs with experience referring patients to home-based care, 47% did so less than
one time per month. The most common barrier to considering home-based care from
the ED was “no existing process in place to refer to home-based care,” as identified by
50% of respondents. The top motivation for considering home-based options was “to
reduce unnecessary hospitalizations and observation stays,” as identified by 46% of
respondents. Among the medical conditions considered for home-based care, the most
common was cellulitis, as identified by 62% of respondents, followed by UTI (56%),
diabetes (52%), and community-acquired pneumonia (34%).

Conclusion: Over half the surveyed respondents indicated prior experience
ordering home-based care following ED treatment, but the relative number of patient
referrals was low. Reducing hospitalizations and observations stays was the most
commonly-identified motivation for using home-based options across a variety of
medical conditions. The most commonly identified barrier was the absence of an
established process to access and execute on transitions to home-based care. Overall,
the results from the survey suggest EPs are accepting of home-based care alternatives to
inpatient admissions, provided there are processes in place for doing so. Understanding
the motivations and circumstances for which EPs will utilize home-based care pathways
from the ED will inform how to promote wider adoption.

224 The Role of Nursing Experience in
Perceptions of Family Presence During
Resuscitation

Gomez GA, Palmisano C, Mallett S, Burner E/USC Keck School of Medicine, Los
Angeles, CA; LAC+USC Medical Center, Los Angeles, CA

Study Objectives: Accommodating family presence into chaotic emergency
departments can be a daunting task. Heavily reliant on organizational policy for its
implementation, few policies or procedures exist. As little as five percent of US hospital
have active policies that address incorporating family presence at the bedside during
resuscitation. Previous studies have shown that nurses who have had experiences with
family present during resuscitative procedures were more accepting of the idea. The
lack of policies and education on the topic as well as personal beliefs and attitudes of
the care team are possible barriers that restrict family presence during resuscitation. The
purpose of this study is to understand how the level of nursing experience influences a
nurse’s perception of family presence during cardiopulmonary resuscitation and
invasive procedures.

Methods: We invited 207 emergency department nurses at one of the largest
public teaching hospitals in the United States to anonymously participate in a 38-
question online survey. Nurses reported their level of education, years experience, and
frequency of caring for patients requiring resuscitation. Nurses were asked about their
beliefs regarding barriers and benefits to having family present during resuscitation and
invasive procedures. Nurses could select as many answers as they desired. We used chi-
square tests to analyze the difference in responses between experienced (3 yrs of
experience).

Results: A total of 112 nurses were surveyed (84 experienced and 28
inexperienced). Inexperienced nurses were more likely to report perceived barriers of
family safety (32.1% versus 11.9% of experienced nurses, p¼0.013) and performance
anxiety (32.1% versus 10.7% of experienced nurses, p¼0.008) to family presence
during resuscitation. Experienced nurses were more likely to report perceived benefits
of closure (88.1% versus 46.4% of inexperienced nurses, p<0.001), family acceptance
of the outcomes (82.1% versus 57.1%, p¼ 0.007), and facilitation of the grieving
process (81.0%, versus 53.6%, p¼ 0.004) when having family present during
resuscitation. Additionally, experienced nurses thought that family presence during
resuscitation influenced a more professional behavior of the code team (63.1% of
experienced nurses versus 32.1% of inexperienced, p¼ 0.004). There were no
significant differences in experienced and inexperienced nurses’ perceptions of other
barriers and benefits investigated (see Table 1).
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Conclusion: Our results show that experienced nurses held more positive views of
family presence during resuscitation than inexperienced nurses, perceiving benefits to
the family members as well as the code team. Inexperienced nurses expressed more
concerns about family safety and their own anxiety. Hospital policies, procedures and
interventions regarding family presence during resuscitative care may be most useful in
training and educating inexperienced nurses.

225 False Estimates of Predicted Low-Acuity
Complaints in the Out-of-Hospital and
Emergency Environments

Nguyen TH, Schlesinger SA, Masroor M, Koenig KL, Schultz CH, Miller K/University of
California, Irvine, Irvine, CA

Study Objectives: Previous studies have estimated that as many as 1/3 of
emergency department (ED) patients present with complaints that could be managed
in non-emergent settings, and that many of these patients arrive by ambulance. This
study compares the determination of appropriateness for Urgent Care (UCC) as
assessed by retrospective chart evaluation to that of actual disposition recommendations
made by practicing Alternate Destination Paramedics (ADPs).

Methods: In September 2015, as part of the State of California EMS Authority
(EMSA) Community Paramedicine pilot project, the Orange County Fire Chiefs
Association (OCFCA) initiated an Alternate Destination project. The project provided
paramedics from participating departments additional training, and then permitted
them to offer adult patients with specific low-acuity complaints transport to UCC
instead of ED. Eligible chief complaints were extremity injuries, soft tissue injury or
infection, fever, cough, and laceration with controlled bleeding. Investigators collected
baseline data to estimate potentially eligible pilot patients, using an evaluation protocol
retrospectively applied to patient care records by research physicians. Paramedics then
participated in 4 hours of continuing education training on evaluation of the included
primary impressions and additional education on research processes and background in
community paramedicine. Instructors taught paramedic trainees to consider patients
appropriate for UCC based on the protocol, with the added instruction to evaluate
whether the patient would be able to return to the home environment after 3-4 hours
of care at an UCC, based on chief complaint and functional status with their current
injury/illness. The research team obtained preliminary aggregate data on eligible
patients for comparison to the baseline period.

Results: In the seven-month baseline period, participating fire departments
completed 11,814 patient transports; 737 patients (6.4%) presented with the included
chief complaints and were deemed potentially appropriate for UCC evaluation by

application of the study protocol. During the first 6 months of the program, 13,622
patients were transported. Using clinical judgment guided by protocol, trained ADPs
designated only 84 patients appropriate for UCC (0.6%); 28 of these patients
contacted 911 outside of UCC operating hours, when alternative care options to the
ED were presumed unavailable.

Conclusion: Trained paramedics using clinical judgment deemed few patients
appropriate for UCC. In addition, more than 25% of patients deemed appropriate by
paramedic judgmentwere contacted during time periodswhen alternatives to ED carewere
unavailable. It is likely that many previous studies estimating unnecessary EMS transports
and ED visits significantly overestimate frequency of inappropriate ED presentations.

226 Frequent Emergency Department Utilization:
Evaluating the Role of the Patient, Hospital,
and Community Characteristics

Bergamo C, Blumhagen R, Weitzenkamp D, Capp R/Denver Health Residency for
Emergency Medicine, Denver, CO; University of Colorado School of Public Health,
Aurora, CO; University of Colorado School of Medicine, Aurora, CO

Study Objectives: Frequent emergency department (ED) users are an important
population to target for health services. We evaluated individual, hospital, and
community characteristics to determine which factors are associated with hospital
variation in frequent ED use.

Methods: Using databases from the states of California and Florida, we conducted a
retrospective cohort analysis of ED visits across a wide range of hospitals. We evaluated
hospital level variation of the percent of frequent ED user visits and determined patient,
community, and hospital characteristics associated with this hospital-level variation.
Hospital characteristics were obtained from the American Hospital Association database,
while community characteristics were obtained from the RWJ Healthy Roadmap
database. We used hierarchical modeling and variance partition coefficients to determine
factors associated with variation in frequent ED use and which of the aforementioned
factors (patient, hospital, or community) contributes the most to this variation.

Results: In total, there were 12,490,953 ED visits from 333 hospitals. Figure 1
shows the association of frequent ED use by hospital, community and individual visit
characteristics. The variance partition coefficient (VPC) estimate for variation at the
hospital level was 0.081 (95% CI: 0.061, 0.104) compared to the community level
estimate of 0.006 (95% CI: 0.000, 0.033). This suggests that hospital level factors
contribute more to the variability in frequent ED visits compared to community level
factors where visit level factors contribute far greater compared to both hospital and
community level factors.

Conclusions: Our findings suggest that programs focused on the individual visit, in
addition to the community and hospital, may be the most successful way of addressing
the needs of frequent ED users.
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227 Split-flow Emergency Department Layout
Improves Operational Flow and Decreases
Process Variation

Lisankie M, Saint-hilaire R, Wein DA, Wilson JW, Cole M/Division of Emergency
Medicine, Morsani College of Medicine, University of South Florida, TEAMHealth,
Tampa General Hospital, Tampa, FL; Tampa General Hospital, Tampa, FL

Study Objective: In December 2013, our ED and hospital leadership endeavored
to optimize our ED flow with an ultimate goal of enhancing patient safety. We
employed a “lean” methodology, seeking opportunities to remove waste from the
processes between patient arrival and medical screening exam. The percentage of
patients that present to the ED but leave before a medical screening exam is completed
(%LWBS) and the median door to provider time (D2PT) are both commonly used
markers of the quality of emergency department operations and were used as objective
markers of progress toward improved safety and patient flow. We invoked continuous
PDSA cycles and meetings with both front-line workers and management to generate,
analyze, and improve successive interventions to enhance departmental efficiency as
measured by %LWBS and median D2PT.

We describe identification of key metrics and their role in ED process redesign.
Next, we focus on the process of identifying potential areas of improvement by using
PDSA cycles to guide our intervention. We then detail the collective changes in
departmental processes and capital resource utilization that comprise the “split-flow”
model. Finally, we discuss the decrease in variation of measured processes and explain
how that decreased variation represents important positive changes for our operational
model.

Methods: We used our electronic medical record (Epic) to capture information
regarding %LWOT, D2PT, and ED patient volume between the dates of September
2013 and December 2015. We then compared monthly %LWOT, monthly median
D2PT, and monthly ED patient volume before and after institution of a split-flow
system using non-parametric tests of significance given the non-normal distribution of
our data. In addition, we externally validated our successes by comparing our work to
best practices available in published literature.

Results: In September 2013, our %LWOT was 7.98%, D2PT was 123 minutes,
and patient satisfaction scores were in the 5th percentile. By December 2015,%LWOT
decreased to < 2%. We also significantly decreased D2PT in both the median (<45
minutes) and the percent of patients that are able to see a physician or provider in less
than 70 minutes (with a goal of seeing 80% of patients in< 70 minutes and currently
at 65%). Most importantly, we witnessed a significant decrease in unexplained
variation in our intake and triage process with a marked decrease in standard deviation
of D2PT from 140 minutes to 20 minutes. The combination of these approaches have
helped us improve our patient satisfaction scores to the 83rd percentile.

Conclusion: An intradepartmental and interdisciplinary approach using lean
methodology was used to create sustainable improvements in our department’s
operational quality, as demonstrated by improvement of the metrics of %LWBS and
D2PT. Our success is reflected in a significant decrease not only in absolute values of
these metrics, but perhaps more importantly, a markedly significant decrease in variance
of %LWBS and D2PT after implementation of a split-flow model. Additionally, we are
confident that our strategy of using interdisciplinary PDSA cycles has provided our
department with a robust operational toolset for addressing future problems.

228 Implementation of Patient-Controlled
Analgesia Creates Consistent Patient
Expectations With No Negative Impacts on
Operational Metrics or Patient Experience

Nappi A, Wilson J/Morsani College of Medicine, University of South Florida,
TEAMHealth, Tampa General Hospital, Tampa, FL

Study Objective: Sickle cell disease (SCD) is a genetic, chronic blood disorder that
effects 100,000 people in the United States1. The disease causes multiple medical
problems including anemia, immune dysfunction, stroke, and frequent episodes of
acute pain (sickling crises or vaso-occlusive crises (VOC)). There are no well-
established, evidence-based treatment strategies for the management of VOCs and the
practice guidelines that are available are not based on randomized controlled trials2.

Treatment of VOC in the ED is difficult as there are no dependable clinical signs
or laboratory tests to indicate the presence of pain due to VOC3. The pain reported by
SCD patients does not correlate with changes in vital signs such as blood pressure,
heart rate, and respiratory rate as is expected in other causes of pain. The annual cost of
ED visits alone is approximately $356 million. There is a large cost associated with

admission to the hospital for acute sickle pain that could theoretically be decreased if
acute pain is able to be efficiently treated in the ED. Developing a safe, efficient and
effective protocol for management of acute pain crises in the ED is important to
improve patient care, expedite ED throughput and decrease health care costs. EDs that
treat large volumes of SCD patients must balance length of stay, hospital admission
rates, medical management, and patient satisfaction. PCA has been shown to have
similar safety profiles and efficacy in pain control compared to bolus opiates. It has
been shown that similar levels of pain control can be obtained with lower total doses of
opiates in patients treat with PCA5. It has also been shown that SCD patients prefer
PCA over scheduled doses of opiate analgesia

Methods: In late 2015 our emergency department established a new protocol in
conjunction with local hematologists for management of sickle cell patients presenting
with VOC. In this analysis, we describe the PCA protocol for SCD patients and
examine the relationship between patient experience, provider experience, ED length of
stay (LOS), hospital length of stay, and overall admission rate before and after
intervention (often in the same patient if a super-utilizer of the department). A
retrospective chart review was performed on data prior to the implementation of the
protocol and was compared to data after implementation of the protocol. Outcomes
measured were proportion of patients receiving PCA in the ED, proportion of patients
discharged from the ED vs proportion admitted to the hospital, time from arrival to
first dose of opiate, improvement in pain, total time to disposition in emergency
department, and length of stay for admitted patients.

Results: Implementation of a standardized PCA dosing protocol has decreased
variability across providers and has had no negative impact on patient satisfaction or
ED LOS. Overall, admission rates may be decreased compared to pre-implementation
and overall hospital LOS may be shorter.

Conclusions: A standardized approach to analgesic dosing using a PCA does not
negatively impact patient satisfaction and also allows patients to have realistic and
consistent expectations to their ED experience.

229 A Phase 1, Open-Label, Randomized, Single
Ascending Dose Study to Evaluate the
Pharmacokinetics and Safety of Fentanyl
Sublingual Spray and Fentanyl Citrate
Intravenous in Adult Opioid Naive Subjects

Rauck RL, Oh DA, Parikh N, Smith CC, Koch C, Singla N, Yu J, Nalamachu S,
Vetticaden S/Carolinas Pain Institute, Winston-Salem, NC; Insys Therapeutics,
Chandler, AZ; Lotus Clinical Research, LLC, Pasadena, CA; Pain Management
Institute, Overland Park, KS

Study Objective: To investigate the pharmacokinetics and safety of a novel use of
fentanyl sublingual spray, currently indicated for the management of breakthrough
cancer pain in adult opioid tolerant subjects, in adult opioid naïve subjects.

Methods: A Phase 1, open-label, randomized, single ascending dose study in
healthy opioid naïve subjects at a single study center designed to assess the
pharmacokinetics and safety of single dose of fentanyl sublingual spray or fentanyl
citrate intravenous. Five dose cohorts with 10 subjects in each were randomized. Eight
subjects in each cohort received single dose of fentanyl sublingual spray (100 mcg, 200
mcg, 400 mcg, 600 mcg, or 800 mcg) and 2 subjects in each cohort received fentanyl
citrate intravenous (50 mcg). All subjects fasted 10 hours pre and 4 hour post dose and
were monitored in a closed unit with continuous pulse-oximetry, heart rate, respiratory
rate, temperature, capnography, and blood pressure monitoring. Vital signs (blood
pressure, pulse rate, respiration rate, and temperature) were measured 0 (pre-dose), 15,
30, 40 and 60 minutes post dose and every 2 hours until discharge. Respiratory
function parameters (respiratory rate, pulse oximetry, capnography) were measured
0 (pre-dose), and at frequent intervals over a period of 24 hours post dose. Follow-up
occurred 7 � 2 days after subjects’ discharge to assess adverse events. Dosing started at
the lowest dose level. Upon completion of each cohort dosing proceeded to the next
higher dose level upon recommendation of a safety review committee. Blood samples
were collected at 17 specified time points and analyzed for plasma concentration of
fentanyl by a validated LC/MS method.

Results: Fifty subjects, aged 19 to 53 years with mean body mass index of 25.86
kg/m2 (18.6 – 31.5 kg/m2), met the study criterion. Based on mean AUC0-inf values,
absolute bioavailability of fentanyl sublingual spray ranged from 37.7% to 80.5% with
peak (Cmax) and total (AUC0-t and AUC0-inf) fentanyl exposures increased in linear but
slightly greater than dose-proportional manner (Figure 1). All treatments were generally
well tolerated (Table 1). No serious adverse events were observed. Hypoxia requiring
nasal cannula oxygenation was observed at 600 mcg and 800 mcg doses.
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Conclusion: Overall, a single dose administration of fentanyl sublingual spray at
doses ranging from 100 mcg to 800 mcg was generally well tolerated in healthy opiod-
naive subjects. A single dose up to 400 mcg may be safely administered without the
need for supplemental oxygenation in a healthy opioid-naive population in an
appropriately monitored and equipped setting.

230 Reduction in Emergency Department Visits
After ImplementingaCarePlan inPatientsWith
Drug-Seeking Behavior: Five-Year Analysis

Rapp KJ III, Fiesseler F, Salo D, Walsh B, Riggs R/Morristown Medical Center,
Morristown, NJ; Robert Wood Johnson Medical School, New Brunswick, NJ

Study Objectives: Patients with drug seeking behavior can be both labor and
resource-intensive to the emergency department (ED). We determined the change in
number of ED visits for five consecutive years following a care plan initiation for
individuals who displayed drug seeking behavior.

Methods: A retrospective, cohort observational study. Location: a suburban
teaching hospital with an annual census of 80,000 patients. A care plan was initiated
for patients flagged by ED staff as concerning for drug-seeking behavior. An ED
administrator then collaborated with the patient’s primary doctor. If the primary
doctor concurred, a plan of care was initiated, which typically restricted narcotic
administration. Patients subsequently received a certified letter regarding their plan.
Copies of the letters were placed alphabetically by name in binders residing in the ED,
and charts were flagged when patients presented to the ED. The first 20 patients in
each of 3 binders were included in the study population (N¼60). The numbers of ED

visits were determined one year prior, and for five consecutive years following care plan,
based on letter posting date. Exclusion criteria: unclaimed letter, incomplete data, or
non-drug seeking care plan. Statistics: Two-tailed Wilcoxon signed-rank test with
significance of p<0.05. This study was approved by our IRB.

Results: Sixty patients were analyzed. Exclusion criteria: incomplete data (N¼3),
did not receive letter (N¼2), and non-drug seeking care plan (N¼3). This left 52
patients for analysis. Mean age was 38 years, (IQR-27-46 yrs). Male sex comprised
48% of sample population. Overall, there were 425 visits for study patients the first
year and 26 during the fifth year. Mean yearly ED visits prior to care plan initiation
were 8.2 (95% CI 6.7-9.7). Mean visits following implementation of care plan were:
one year, 2.5 (95% CI 1.6-3.3); two years, 1.5 (95% CI 0.9-2.2); three years, 1.1 (95
% CI 0.2-2.0); four years, 0.8 (95% CI 0.4-1.3); five years, 0.5 (95% CI 0.2-0.8)
(p¼<0.0001). Overall, five-year reduction in visits was by 7.7 (p¼<0.0001). The
mean reduction in visits one year following implementation was by 5.3 (p¼<0.0001).
A significant reduction in visits occurred between one year and two years following
implementation with a mean reduction of 0.9 (p¼0.01) and between two years and
three years with a mean reduction of 0.4 (p¼0.02). There was no significant reduction
in number of visits from three to four years with a mean reduction of 0.3 (p¼0.88), or
four to five years with a mean reduction of 0.3 (p¼0.14).

Conclusion: Care plans are effective as a long-term means of reducing ED visits in
patients with drug-seeking behavior. ED visits were significantly decreased on an
annual basis in three consecutive years following implementation of a care plan.

231 Are Non-pharmacologic Pain Interventions
Effective at Reducing Pain in Adult Patients
Visiting the Emergency Department?

Sakamoto JT, Burrell HA, Eucker SA/Duke University School of Medicine, Durham, NC

Study Objectives: Pain is a common complaint in the emergency department (ED)
and continues to present challenges for effective and efficient management. Treatment of
pain in the ED consists mainly of pharmacologic interventions, namely nonsteroidal
anti-inflammatory drugs (NSAIDS) and opioids. However, with recent research
questioning the overuse of opioids, it is becoming more important to explore alternative
methods for controlling pain. While non-pharmacologic interventions have not been
part of mainstream ED pain treatment, they may have the potential to reduce the use of
pharmacologic interventions. This systematic review aims to identify all studies that
examine the use of non-pharmacologic interventions for pain management among adults
in the ED, to assess what strategies have been attempted and/or implemented, and to
assess the efficacy of the different categories of non-pharmacologic pain interventions in
the ED. We hypothesize that non-pharmacologic interventions will demonstrate an
overall effective pain reduction in adult patients in the ED.

Methods: This systematic review is reported in accordance with the PRISMA
Statement is registered in the PROSPERO database under the number
CRD42015029671. The search was comprised of the MeSH terms “Complementary
Therapies,” “Physical TherapyModalities,” “Sociological Factors,” “Psychology, Applied,”
“Psychotherapy,” “Self-Help Groups,” “Nutrition Therapy,” and their respective entry
terms. Articles mentioning any one of a number of different non-pharmacologic
interventions targeted at reducing pain in adults (�18 years old) in the ED or at discharge
from the ED were considered. The primary outcome was immediate and/or short-term
follow-upmeasures of patient pain level. The secondary outcomes weremeasures of quality
of life. Randomized controlled trials, cohort studies, case-control studies, cross-sectional
studies, time-series, and systematic chart reviews published in full in peer-reviewed journals
were considered for this systematic review. First, studies clearly not meeting inclusion
criteria were excluded based on title and abstract.The remaining studies were assessed based
on full text articles and selected if theymet the inclusion criteria. All screenswere performed
by two separate reviewers with discrepancies settled by a third moderator. Following this
initial search and screen, we manually searched the references and performed a citation
analysis of the included studies to identify any additional articles thatmet inclusion criteria.

Results: There are several non-pharmacologic interventions that have demonstrated
effectiveness for reducing pain in the ED. These include acupuncture, aromatherapy,
guided imagery, music, and cognitive behavioral therapy. For musculoskeletal injuries,
exercise therapy, physical therapy, osteopathic manipulative treatment, homeopathy,
and transcutaneous electrical stimulation were effective.

Conclusion: There are non-pharmacologic interventions that are effective for
reducing pain in the ED. Additional research should be conducted regarding their
effective implementation in the ED, as well as their effectiveness compared to or in
combination with pharmacologic interventions in reducing acute and chronic pain,
reducing readmission to the ED, and improving quality of life.
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232 The Use of Sub-dissociative Ketamine For
Sickle Cell Pain in the Emergency Department

Olivo MG, Sin B, Liu M, Inamasu K, Cheng D, DeSouza S/The Brooklyn Hospital
Center, Brooklyn, NY; Arnold & Marie Schwartz College of Pharmacy- Long Island
University, Brooklyn, NY

Study Objectives: The aim of this study was to evaluate the safety and efficacy of
sub-dissociative dose ketamine (SDDK) infusion for sickle cell pain in the emergency
department (ED).

Methods: A 5-month retrospective chart review was conducted to identify all the
adult patients (> 18 years old) who presented to the ED with sickle cell crisis and
received sub-dissociative dose ketamine for pain management. Patient data was
extracted from the ED’s electronic medical records (EMR). The primary outcome of
interest was change in patients’ reported pain score from baseline to the end of the
infusion. Secondary outcomes of interest included incidence of adverse events and
consumption of rescue analgesia. Descriptive statistics were used to present results.

Results: Fourteen patients whom received low dose ketamine for treatment of acute
sickle cell crisis in a 5-monthperiodwere identified.Ketamine infusionwasdosed at 0.1mg/
kg/hr for 180minutes. In all patients, an intravenousopioidwas administered togetherwith
the ketamine infusion. Seven patients (50%) required rescue opioids after an average of one
hundred and nineteenminutes of receiving low dose ketamine. Improvement in pain scores
were seen in twelve patients (86%) with a median reported improvement of 2.75 on a 10-
point pain scale. One patient reported no change in pain score and one patient reported an
increase in pain. Four patients (29%) reported mild adverse effects (two patients reported
headache, one reported agitation and one reported nausea).

Conclusions: The use of low dose ketamine can be used as an adjunctive therapy
for treatment of sickle cell pain in the emergency department. The adverse effects
reported were mild and required no medical interventions. Prospective randomized
controlled trials are needed to further determine the safety, efficacy and feasibility use
of sub-dissociative dose ketamine for sickle cell crisis.

233 Prevalence and Risk Factors for Episodic and
Long-term Opioid Use After Initial Prescribing
in the Emergency Department

Mattson AE, Scherber K, Dierkhising R, Rudis M/Mayo Clinic, Rochester, MN

Study Objective: Marked increases in the numbers of prescriptions written for
opioids in the US have been linked to the unprecedented increase in morbidity and
mortality associated with opioid pain relievers. We sought to ascertain the risk for
continued use of opioid analgesics after an initial prescription in the ED, and
determine patient specific risk factors that may be associated with continued use.

Methods: The study was conducted in a single center, academic ED in a Level I
trauma center with approximately 73,000 annual visits. A retrospective cohort design was
used to evaluate opioid-naïve patients aged� 12 years who presented to the ED for acute
pain based on ICD-9 codes and were discharged home with an opioid prescription from
November 1, 2013 - October 31, 2014. Patients were included if their primary care was
provided within our health care system and excluded if they were pregnant, died within
the one-year follow-up or did not authorize their information for research. Opioid-naïve
patients were defined as having no opioid prescriptions in the preceding six months.
Patients were followed for one year after their index ED visit and their electronic medical
records were evaluated for any subsequent opioid medications prescribed and classified as
short-term, episodic or long-term users based on these prescribing habits. Logistic
regression analysis was done to assess risk factors for being an episodic or long-term user.

Results: Among 11,155 patients with an ICD-9 ED discharge diagnosis of acute
pain, a total of 2,840 patients received primary care at our institution and were opioid-
naïve. An opioid was prescribed for 874 (30.5%) of these patients [402male (46%); mean
(SD) age 45.6 years (18.1)] and make up the cohort. At 1-year follow-up, 197 (22.5%)
became episodic users and 14 (1.6%) became long-term users. Utilizing a multivariable
logistic regression model, age [OR 1.14 per decade (95%CI, 1.04 to 1.25)], females [OR
1.48 (95% CI, 1.05 to 2.08)], anxiety [OR 1.60 (95% CI, 1.04 to 2.45)], and post-
traumatic stress disorder (PTSD) [OR 3.47 (95% CI, 1.64 to 7.37)] were significantly
associated with an episodic or long-term prescribing pattern as compared to short-term,
while substance abuse, depression, other psychiatric disorders, and nicotine use were not.

Conclusion: A relatively large percentage of opioid-naïve patients treated for acute
pain in the ED and dischargedwith an opioid prescription continued to use opioids during
the following year. Patients with a history of anxiety and PTSD were at increased risk for
continued opioid use, in addition to increased age and female sex. These risk factors should
be considered when prescribing an opioid for acute pain upon ED discharge.

234 Cerebral Oximetry in Non-Intubated Pediatric
Isolated Traumatic Brain Injury Patients
Receiving 3% Hypertonic Saline

McKinney S, Abramo T, Albert G, Maxson T, Hu Z/UAMS/Arkansas Children’s Hospital,
Little Rock, AR

Study Objective: In altered traumatic brain injury (TBI) patients, emergency
department monitoring for detecting increased ICP and therapeutic response is
inconsistent. Cerebral oximetry can detect acute changes in cerebral physiology,
pathology, and ICP changes. Cerebral oximetry readings are expressed as a ratio of
venous oxyhemoglobin to deoxyhemoglobin (rcSO2) and pediatric normal values range
from 60% to 80%. Abnormally low values (rcSO2 80%), and interhemispheric
discordance (differences in right and left > 10%) reflect abnormal cerebral physiology
and increased ICP. 3% hypertonic saline (HTS) therapy has been used in ED non-
intubated TBI patients, showing clinical benefit, but assessing its effects on cerebral
physiology changes is done invasively in ICU. Assessing 3% HTS effects in altered
non-intubated TBI patients with cerebral pathology (epidural or subdural) or without
(no epidural or subdural) in the PED by cerebral oximetry has never been investigated.

Methods: PED observational convenience study of altered (GCS < 14) non-
intubated TBI patients with CT-scan and clinical decisions for 3% HTS infusion had
simultaneous cerebral oximetry monitoring during 3% HTS infusion. Patients’ cerebral
oximetry and GCS changes were compared at 10 min before, and 10, 20 min after 3%
HTS infusions. Patients were subgrouped and analyzed by rcSO2 initial readings, rcSO2
80 (abnormal cerebral pathology), and rcSO2 60-80 (normal cerebral pathology).

Results: Age 3.96 (2.3, 8.4), All TBI groups GCS changes before and after 3% HTS
were 10(9,10) and 13 (13,14), GCS difference 4(3,4), p < 0.0001. 3% HTS infusion
time from start to the first 15% change in left and right rcSO2 was 1.5 minutes (1.1, 2.0).

Conclusion: This preliminary study has demonstrated the ability of cerebral
oximetry (rcSO2) to noninvasively detect real-time effects of 3% HTS on the altered
TBI patient’s cerebral physiology in an ED. In isolated non-intubated altered TBI PED
patients with or without abnormal cerebral pathology (epidural and/or subdural) the
3% HTS effect on their cerebral physiology as defined by cerebral oximetry changes
were highly significant and correlated with GCS changes. Cerebral oximetry
monitoring has shown its capabilities as an objective neuro-assessment and monitoring
tool in altered non-intubated TBI patients’ cerebral physiology and response to
therapy. Further investigation is warranted.
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235 Rectal Thermometry Comparison to Temporal
Artery and Axillary Thermometry in Infants
and Children

Forrest AJ, Conley S, Juliano M, Nicholson M, Auten JD/Naval Medical Center
Portsmouth, Portsmouth, VA

Study Objectives: Fever, defined as rectal temperature greater than 100.4�F, is one
of the most common pediatric emergency medicine complaints. Rectal thermometry is
the recommended gold standard in children younger than 3 years of age. Non-invasive
temperature measurements are favored by parents, but potentially less accurate than
rectal thermometry. Temporal artery thermometry (TAT) is one way to noninvasively
measure temperature. We sought to compare the accuracy between rectal, axillary, and
temporal artery temperatures.

Methods: Using a convenience sampling approach, we prospectively enrolled
pediatric patients aged 1 day-36 months old presenting to the ED with and without
fever. Power analysis was performed for paired T test of two means (PASS Software).
To detect a difference of +/- 0.4 �F with a power of 80% and alpha of 0.05 we planned
to enroll 85 patients. We excluded age, children with anatomic abnormalities
precluding safe temperature measurements, documented neutropenia, current
chemotherapy, or patient distress/discomfort. A rectal temperature was obtained during
triage, and immediately after we obtained axillary and temporal artery temperatures.
Within five minutes, the axillary and TAT were repeated. Patient demographics were
reported descriptively. We planned to report TAT and axillary thermometry test
performance characteristics when compared to rectal thermometry findings of a
temperature of 100.4 �F or greater (SPSS software). The fever cutoff values of 99.9�F
and 100.4�F axillary/TAT were compared separately to the gold standard of rectal
thermometry defined fever. We sought to determine the agreement between rectal,
temporal, and axillary temperatures in a cohort of infants and small children. We also
sought to determine whether using a lower fever cut point improved the sensitivity of
TAT and axillary thermometry.

Results: The 85 children enrolled averaged 1 year of age and the majority were
found to be afebrile on presentation. TAT and rectal thermometry measurements
were within 0.4 �F (Table). TAT had a stronger correlation with rectal thermometry

(r¼ 0.74) than axillary with rectal thermometry (r¼0.61). At a rectal temperature of
100.4�F, axillary thermometry had a sensitivity for detecting fever of 11.5% and
specificity of 100% (PPV 1.0, NPV 0.75), while TAT had a sensitivity of 61.5% and a
specificity of 93.2% (PPV 0.80, NPV 0.85). At a rectal temperature of 100.4�F, with a
fever cutoff value of 99.9 �F axillary thermometry had a sensitivity for detecting fever of
23% and specificity of 100% (PPV 1.0, NPV 0.75). TAT had a sensitivity of 80.8%
and a specificity of 93.2% (PPV 0.84, NPV 0.92).

Conclusion: Rectal thermometry is the gold standard for measuring temperatures
in infants. TAT is more strongly correlated with rectal thermometry than axillary
thermometry. The sensitivity of TAT improves when 99.9�F is used as a cut point to
define fever. In children 2-12 years of age it is reasonable to use TAT as a non-invasive,
child-centered strategy to obtain triage temperature.

Study Demographics

Mean 95% CI

Afebrile 69% -
Sex (female) 51% -
Caucasian 61% -
African American 26% -
Other 13% -
Age 364 days old 310.2-417.8
Rectal Temperature 99.7 99.4-100.0
Temporal Temperature 99.4 99.1-99.7
Axillary Temperature 98.1 97.8-98.4

236 Improved Outcomes for Pediatric Respiratory
Patients Treated in a Pediatric Emergency
Department Observation Unit

Nguyen MB, Hollenbach KA, Vigilante M, Fisher J, Lyons J, Weglowski J, Hunter W,
Awai H, Carstairs KL/Rady Children’s Hospital San Diego/ University of California San
Diego, San Diego, CA

Study Objectives: Pediatric observation units may improve emergency department
(ED) flow and hospital capacity by providing medical care to children who do not
require hospital admission. There is, however, a paucity of data in regards to the patient
outcomes of children cared for in an observation unit.

Objectives were to compare re-visit rates for patients discharged from the ED
observation unit with rates for those admitted to the inpatient service from the ED
observation unit and evaluate outcomes of patients with respiratory illnesses who
demonstrated abnormal vital signs while under observation whom previously would
have been admitted prior to the opening of our observation unit.

Methods: We performed a retrospective chart review of patients cared for in our
ED observation unit during high census respiratory season in 2016. We queried charts
for patients with a primary diagnosis of a respiratory illness. We assessed return visits to
the ED or our satellite urgent care clinics. For discharged patients from the ED
observation unit, we also evaluated presence of abnormal vital signs (oxygen saturations
<90%, RR >60 in children < 3 months and RR >40 in children � 3 months), the
duration of abnormal vital signs, and the time to resolution of abnormal vital signs.

Results: For the study period, 660 total patients were treated in the ED observation
unit. Overall, 17.5% were admitted to inpatient services. Patients with respiratory
diagnoses comprised 31.6% (n¼209), most of whom were discharged home (79.4%,
n¼165). 66% of the patients discharged from the ED observation unit had abnormal
vital signs at some point during their stay (n¼109 of 165); 73% of these patients had
resolution of abnormal vitals within 4 hours of observation (n¼80). Of patients with
abnormal vital signs longer than 4 hours, median time to resolution was 6 hours. There
was a 3.6% re-visit rate for children discharged from the ED observation unit
compared to the 4.5% re-visit rate for children admitted from the ED observation unit
to an inpatient team. Our re-visit rates from the ED observation unit are significantly
lower than those published for ED re-visits (3.6% vs 8.2%, p <0.02).

Conclusion: ED observation units may be a suitable alternative in providing care to
children with respiratory illnesses, avoiding unnecessary hospital admissions. Our data
demonstrate that despite the presence of abnormal vital signs, these patients improved in
a brief amount of time therefore obviating the need for a full inpatient hospital
admission. Our analysis revealed a low recidivism rate, supporting previous assumptions
of improved quality and safety of ED observation unit for pediatric respiratory patients.
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237 Evaluation of Procalcitonin as a Negative
Predictor for Serious Bacterial Infection in
Pediatrics

Digman JM, Roddy R, Kaczenski A, Godbold S, Abramo T/University of Arkansas for
Medical Sciences, Little Rock, AR; UAMS, Little Rock, AR; Arkansas Children’s
Hospital, Little Rock, AR

Study Objectives: Children at risk for serious bacterial infection frequently present to
the pediatric emergency department. While some children have obvious signs of infection,
many will present in early stages of illness when the clinical picture can be confusing.
Physicians use markers such as an erythrocyte sedimentation rate (ESR) or C reactive
protein (CRP) to test for inflammation in these patients. However, ESR and CRP are not
specific to any given inflammatory state. Procalcitonin has been used in adults, and some
in children, as a biomarker that may help rule out serious bacterial infections. We are
performing a retrospective chart review of children who had procalcitonin drawn during a
hospital visit with the goal of determining the effectiveness of procalcitonin in negatively
predicting serious bacterial infections. For this study, serious bacterial infection is defined
as bacterial meningitis, bacteremia, urinary tract infection, pneumonia, central line
infection, and bone or joint infections. This data will be used to answer four questions: Is
procalcitonin useful as a negative predictor of serious bacterial infection; how does
procalcitonin compare to ESR/CRP in this manner; is there any added benefit when
procalcitonin is used in conjunction with ESR/CRP; and finally, how useful is
procalcitonin in this manner when each type of serious bacterial infection is evaluated.

Methods: A retrospective chart review is currently in progress looking at children
from birth-17 years who had a procalcitonin level drawn as part of a workup for serious
bacterial infection from 9/9/2014 to 1/20/2016 (n ¼ 550). Information collected such
as procalcitonin levels, culture and serology results, imaging results, vital signs,
eligibility for SIRS criteria, commonly used labs results (CBC, ESR, CRP), diagnoses,
need for advanced airway management, need for pressors, and demographics will be
stored in a REDCap database. In this study, procalcitonin levels were stratified as low
(<0.5), intermediate (0.5-2), or high (>2).

Results: To date, 330 patient charts have been reviewed. 70 were identified as
having evidence of a bacterial infection by tissue culture, imaging, PCR, or physical
evidence of bacterial infection(eg, cellulitis). The remaining 260 patients had positive
viral results, no clinical evidence of bacterial infection, negative bacterial cultures, and/
or negative imaging results. For the 260 patients without evidence of bacterial
infection, 88.85% (n ¼ 231) had low or intermediate procalcitonin and 11.15% (n¼
29) had a high procalcitonin. For the 70 patients with evidence of bacterial infections,
64.3% (n ¼ 45) had low or intermediate procalcitonin and 35.7% (n ¼25) had an
elevated procalcitonin. Out of the 70 patients with evidence of bacterial infection, 44
were found to have serious bacterial infections. 52.27% (n ¼ 23) of these patients had
low or intermediate procalcitonin, and 47.73% (n¼ 21) had a high procalcitonin.

Conclusion: Before full statistical analysis, procalcitonin appears to be a useful
negative predictor for serious bacterial infections in our patient population. Patient data
currently continues to be entered into the REDCap database. Once the complete data
set has been entered, we will run full statistical analysis.

238 The Impact of Pre-calculated Doses on
Decreasing Medication-Prescribing Errors
During Simulated Pediatric Resuscitations: A
Randomized Experimental Simulation Trial

Larose G, Levy A, Bailey B, Cummins-McManus B, Lebel D, Gravel J/CHU Sainte-
Justine, Montreal, QC, Canada

Study Objective: To evaluate if a tool providingpre-calculatedmedicationdoses decreases
rates of prescribing errors (PE) among residents during simulated pediatric resuscitations.

Method: A crossover randomized experimental trial in a tertiary care hospital simulation
centre. Participants:Residents rotating in thepediatricED. Intervention:Bookprovidingpre-
calculated medication doses versus card providing mg/kg-dosing. Primary outcome:
Medication-prescribing errors defined as a drug prescribed in a dose different by at least 20%
from the recommended dose or by incorrect route. Residents were involved in two sets of
paired scenarios during two sessions [anaphylaxis: ampicillin or nuts; or cardiac arrest: V-
fibrillation or pulselessV-tachycardia]. Participantswere their own control and randomized to
the book or card and to one of each scenario pairing as their first session and the alternate
during the second session. Scenarios were videotaped and evaluated by two trained
independent raters using a standardized datasheet containing a list of recommended
medicationdoses. Primary analysis:Difference inmeanproportions ofmedicationprescribing
errors between both groups. We estimated that a sample of 40 residents, representing their

own control, would be needed to identify a 5% difference in the proportion of medication
errors between the intervention and control groups (range: 10%-5%).

Results: Forty residents prescribed 1507 medications/defibrillations during 160
scenarios. Median medications prescribed were 8 and 11 for anaphylaxis and cardiac
arrest scenarios, respectively. The number of prescribing errors per 100 bolus
medications/defibrillations was similar: 5.11 (39/762) versus 7.51 (56/745) for the
intervention and control groups respectively, a difference of 2.4 (95% CI -0. 1, 5.0). PE
most commonly involved were epinephrine (n¼31), defibrillation (n¼17), and fluid
bolus (n¼7). Thirty-three tenfold errors occurred in 24/160 scenarios [7/80 (8.8%)
versus 17/80 (21.2%) in the intervention and control groups, respectively). Epinephrine
was involved in 31/33 tenfold errors. The intervention was highly associated with lower
risk of tenfold error for bolus medications [OR 0.27 (95% CI 0.10, 0.70)].

Conclusion: A tool providing pre-calculated medication doses was not associated
with a decrease in PE rates, but was highly associated with a lower risk of tenfold error
for bolus medications. Patient safety may be improved with such a tool during actual
pediatric resuscitations.

239 Characteristics of Emergency Department
Patients With Agitation and Excited Delirium
Syndrome

Klein L, Driver B, Moore J, Parrill C, Fagerstrom E, Ho J, Miner J/Hennepin County
Medical Center, Minneapolis, MN

Study Objectives: Patients with agitation due to psychiatric illness, intoxication,
and other medical conditions frequently present to the ED. The characteristics of
agitated patients and the treatments employed have not been well described. The
purpose of this study was to determine the characteristics of agitated patients and
patients with excited delirium syndrome (ExDS) undergoing treatment in the ED.

Methods: This was a cross-sectional study at an urban Level 1 Trauma Center with
108,000 annual visits. Data collection was performed using trained research associates.We
prospectively screened all patients in the ED for agitation during a randomized distribution
of 440 8-hour shifts totaling 3,520 hours between December 2012 and August 2014. All
patients were assessed using the alteredmental status (AMS) score, a previously validated 9-
point scale ranging from unresponsive (-4) to normal (0) to severely agitated (+4). A score
of 1 denotes mild agitation, and a score of 2 denotes agitation with verbal outbursts and
physical agitation. Patients with an AMS score of>1 were considered agitated. ExDS was
defined as an AMS score of >1 plus disorientation, hallucinations, or incoherent speech.
Adverse events were defined as vomiting, a systolic blood pressure <100, an oxygen
saturation<93%, seizure, or the need for airway management. The treating physician was
queried for the presence of ExDS, treatments, adverse events, and the etiology of the
agitation. Data were analyzed using descriptive statistics.

Results: 43,848 patients were screened and 1,147 (2.6%) had an agitation score
>1. Of these, 318 (25.1% of agitated patients, 0.7% overall) met criteria for ExDS.
The initial median AMS score was 2 (IQR 1-2, range 1-4) for agitated subjects, and 2
(IQR 2-3, range 1-4) for ExDS subjects. Characteristics of the groups are described in
the attached table. Chemical restraints used included droperidol (% in agitation group
¼ 17.4%, % in ExDS group ¼ 26.1%), haloperidol (17.4%, 26.1%), olanzapine
(39.9%, 34.3%), lorazepam (3.2%, 8.8%), midazolam (0.8%, 2.2%), and ketamine
(2.2%, 11.3%). Physical restraints used included 2-point restraints (45.2%, 42.5%),
4-point restraints (31.9%, 46.5%), and isolation (19.1%, 16.3%).

Conclusion: Compared to other agitated patients, patients with ExDS had a higher
rate of endotracheal intubation and other adverse events. They also had a higher rate of
underlying psychiatric and medical etiologies. ExDS patients may represent a high-risk
subgroup of agitated patients.

Characteristics of Agitated Patients

Agitation no excited
delirium (n[948)

Excited delirium
(n[318)

Initial AMS score (median, IQR, range) 2 (1-2, 1-4) 2 (2-3, 1-4)
Required Chemical Restraint 70.8% 76.7%
Required Physical Restraint 84.5% 82.7%
Psychiatric etiology 18.1% 27.7%
Medical etiology 9.9% 12.0%
Alcohol-related etiology 85.6% 72.6%
Other drug etiology 8.7% 21.1%
Adverse events 13.8% 38.3%
Required endotracheal intubation 1.7% 12.6%
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240 A Retrospective Review of Antipsychotic
Medications Administered to Psychiatric
Patients in a Tertiary Care Pediatric
Emergency Department

Rudolf F, Hollenbach KA, Carstairs KL, Carstairs SD/University of California
San Diego, San Diego, CA; University of California San Diego and Rady Children’s
Hospital San Diego, San Diego, CA

Study Objectives: Increasing number of pediatric patients with psychiatric
chief complaints are presenting to hospital emergency departments (EDs)
nationwide. Some of these patients arrive to the ED acutely agitated or
become agitated during their stay, and many of them require treatment with
antipsychotic medications to treat their agitation. We reviewed the use of
antipsychotic medications in pediatric patients presenting to a single tertiary-
care pediatric emergency department.

Methods: We performed a retrospective review of the electronic medical
record from Jan 2009-Feb 2016 to identify all patients presenting to the
ED with a psychiatric chief complaint who were administered at least one
antipsychotic medication during their ED stay. Data collected included
age, sex, whether the patient was already on antipsychotic medications
prior to their ED visit, vital signs, chief complaints, medications and
dosages administered, route of administration, length of ED stay, and
patient disposition.

Results: 229 patients were identified, 54.1% of whom were male. Mean
patient age was 14.6�2.3 years (median 15 years; range, 4-19 years). 85.2%
were already on antipsychotic medications. 18.3% were tachycardic and 5.7%
were hypertensive on presentation. Presenting complaints included suicidal ideation
(47.6%), aggression (27.5%), homicidal ideation (10.5%), agitation (7%),
psychosis (2.6%), and hallucinations (2.2%). Medications administered included
olanzapine (51.1%), aripiprazole (26.6%), haloperidol (24.0%), risperidone
(11.4%), quetiapine (10.0%), lurasidone (3.9%), and ziprasidone (2.2%).
Eighty patients (34.9%) were given at least 1 intravenous or intramuscular dose
of antipsychotic. A total of 173 patients (75.5%) were administered 1
antipsychotic medication, 43 (18.8%) were administered 2 antipsychotics, and
13 (5.7%) were administered 3 antipsychotics during their ED stay. A total of
191 patients (83.4%) were admitted to an inpatient mental health facility; 38
(16.6%) were discharged. Median length of stay was 683 min (IQR 410-1239)
for patients given 1 antipsychotic, 888.5 min (IQR 549-1496) for patients
given 2 antipsychotics, and 1239 min (IQR 874-1652) for patients given 3
antipsychotics (Kruksal-Wallis c2¼7.48; p¼0.024). Length of stay was shorter
in patients given only oral medications (617 min, IQR 418-1194) compared to
those given at least 1 parenteral dose of antipsychotic (979 min, IQR 458-1671)
(z¼-2.47; p¼0.014).

Conclusion: In this retrospective series, the majority of patients were
treated with newer oral antipsychotics; a substantial number required
treatment with 2 or more medications. Most patients did not have objective
signs of agitation (eg, hypertension or tachycardia) prior to medication
administration. Administration of multiple medications was associated with a
longer length of stay in the ED, as was parenteral administration of
antipsychotics.

241 Burnout, Empathy, and Emotional
Intelligence Amongst Incoming Residents of
Various Specialties: Are the Differences Born
or Made?

Smith A, Donoghue E, Quinn J, Greenberg M, Weaver K, Barraco R,
Kane B, Porter B, Macfarlan J, Jacoby JL/Lehigh Valley Health Network,
Bethlehem, PA; University of South Florida Morsani College of Medicine,
Tampa, FL

Study Objectives: Although considerable attention has been paid to the
issues of empathy, emotional intelligence (EI) and burnout among medical
learners, there is limited published information quantitating the status of
incoming residents. Such data would be valuable in assessing the changes in
these metrics as residents in each specialty progress through their post-graduate
training. The objective of this portion of an ongoing longitudinal study was to
determine the initial levels of empathy, emotional intelligence (EI) and
burnout in the incoming classes of interns in our hospital network. We
hypothesized that there would be no significant initial differences among
specialties.

Methods: This was an IRB-approved assessment study of incoming
emergency medicine, internal medicine, family practice, pediatrics, surgery
and dentistry interns at an 1100-bed small urban health network in
Pennsylvania. Three previously validated survey instruments: the Jefferson Scale of
Physician Empathy (JSPE), the Maslach Burnout Inventory (MBI) and the Emotional
and Social Competency Inventory (ESCI), were presented as a single 125-question
survey instrument at resident orientation in June, 2015. Anonymity was assured.

Results: 59 of 61 entering residents responded, yielding a response rate of 97%.
Initial mean scores of the new residents did not differ by specialty on any of the
three survey instruments (all p>0.5). The JSPE mean score was 121 (the total
possible range is 20-140, with increasing scores connoting higher empathy levels).
Incoming residents empathy scores by specialty were: emergency medicine
(120.85), internal medicine (118.21), family practice (129.33), pediatrics
(123.83), surgery (123.50) and dentistry (121.00). Maslach burnout scores did
not differ among specialties and all scores in all three categories (emotional
exhaustion, depersonalization, and personal accomplishment) were in the low
burnout range. There was no difference in any of the 12 self-reported ESCI
competencies. Overall, the 34 females scored higher in empathy on the JSPE (124
versus 117 p<.05) and rated themselves higher on the ESCI competencies of
emotional self-awareness (4.28 vs 3.86; p<.01) and achievement orientation (4.65
versus 4.42; p<.03). There were no differences when analyzed according to marital
status.

Conclusions: While there were some sex specific differences, incoming residents
scored relatively well on factors widely associated with empathy, emotional
intelligence, and burnout and these initial scores are similar across all specialties
studied.

242 Current Practices Regarding Wellness
Curriculum in Emergency Medicine
Residency Programs

Weichenthal LA, McCullough S, Manternach S/UCSF-Fresno, Clovis, CA;
UCSF Fresno, Fresno, CA

Study Objectives: Physician wellness has become a matter of increasing concern as
studies have demonstrated a large burden of burnout on physicians, especially for those
who practice emergency medicine (EM). Related studies have suggested that burnout
begins early in training, as early as the third year of medical school and continues to
develop during residency training. Experts have suggested that early intervention may
be key to preventing burnout in medical trainees but limited literature exist on the
wellness education provided to trainees, specifically in the field of EM. The purpose of
this studies it to assess the current practice of EM residencies regarding wellness
education for their trainees.

Methods: An eight-question survey was sent to the Council of EM Residency
Directors (CORD) listserv in September 2015. The listserv includes representation
from all of the 150 accredited EM residency program in the United States. The
program leadership present on this listserv were queried on their coverage of the core
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content in EM related to wellness and were also asked to comment on other wellness
topics including: Assignment of a wellness champion, use of faculty mentors, resident
retreats, and coverage of other wellness topics.

Results: 95 individuals responded from the 150 programs. 84% reported
covering the core content related to wellness in EM. 92% reported having faculty
mentors for their residents and 85% had annual retreats for their residents. Only 55%
of programs reported having a wellness champion. 57% of programs reported covering
topics beyond the core content including: Finances, nutrition, communication, career
development, mindfulness training and dealing with litigation stress.

Conclusions: The majority of EM residency programs cover the wellness core
content and many have other wellness offerings. More study is needed to determine if
these approaches truly impact EM resident wellness.

243 Individual Competition as a Novel Approach
to Population Health Management: A
Corporate Wellness Model Designed in an
Emergency Department Residency Program

Smith J, Derr C, Wilson J/Morsani College of Medicine, University of South Florida,
TEAMHealth, Tampa General Hospital, Tampa, FL

Study Objective: In 2014 we initiated a competition-based wellness program in
our ED residency. While the proximate focus of this program was for individuals to
lose weight, the ultimate and underlying goal was for our program to have an overall
net decrease in BMI amongst participants.

Ideally, we hypothesize decreasing the mean BMI in a acts as a significant driver in
improving short-term healthy behaviors and long-term health outcomes across the
group.

More specifically, resident and attending participants voluntarily entered a 12-week
competition (“Dr. Derr’s 12-Week Challenge”). Entry required paying a fee and also
submitting photographs as well as body measurements, including weight and body fat
percentage, to an independent judge, outside of the program with no familiarity with
the participants, using a dedicated email address. The independent judge works
professionally in the fitness industry and has extensive competition experience.

Methods: Over the 12-week period, we qualitatively witnessed a culture shift
amongst the ED residents with transition from fast food to protein shakes as standard
dietary choices during clinical shifts. At the end of the 12-week period, we held a
celebration event and awarded prizes in multiple categories. We noted that overall,
there was improvement in fitness behavior across the entire program, not just amongst
winning participants.

After a one-month cessation period, we restarted the 12-week challenge with an
additional body physique group so that the only emphasis would not be weight loss and
to avoid driving unhealthy weight loss behavior in lieu of sustainable fitness choices.
The celebration event and awards banquet were held again at the end of the 12-week
period. By week 25 after the initiation of our first event, fitness behaviors and body
measurements associated with improved health outcomes (BMI, body fat percentage)
began to show a downward trend. In addition, the number of participants increased
during the second competition as we opened the competition to all ED staff at various
price points for entry based on general salary considerations of job category.

Most recently, we have completed our third 12-week challenge at our institution.
Many of our participants enter each contest as a way to sustain fitness gains and goals.

Results: We continue to show improvements in overall fitness attitudes and healthy
body measurements.

Conclusions: The decrease in BMI and increase in fitness activities among all
participants in our program, along with the increasing volume of contestants in each
successive 12-week challenge reiteration, demonstrate a novel approach to corporate
wellness.

244 Measures of Resident Burnout, Empathy, and
Emotional Intelligence as a Function of Years
in Post-Graduate Training

Smith AB, Donoghue E, Greenberg M, Quinn J, Weaver K, Barraco R, Glenn Porter B,
Macfarlan J, Kane B, Jacoby JL/Lehigh Valley Health Network, Bethlehem, PA;
University of South Florida Morsani College of Medicine, Tampa, FL

Study Objectives: The emotional status of medical professionals has received
attention recently with concerns expressed over the alarmingly high levels of
dissatisfaction and burnout, coupled with low levels on measures of empathy,
particularly by the completion of post-graduate training. The purpose of this

prospective, longitudinal study was to determine whether empathy, emotional
intelligence and burnout scores differ significantly in current residents; we
hypothesized that measures of burnout would increase, and empathy would decrease
with increasing PGY year. Females were hypothesized to demonstrate higher levels of
empathy.

Methods: Three previously validated survey instruments: the Jefferson Scale of
Physician Empathy (JSPE), Maslach Burnout Inventory (MBI) and the Emotional
and Social Competency Inventory (ESCI), were written into a survey platform as a
single 125-question survey. During June 2015, residents at our 1100 bed hospital
network were emailed an explanation of the study with a link to the survey.
Residents were grouped into the PGY year they had just completed. Anonymity was
assured.

Results: 44/103 non-graduated residents from the fields of emergency
medicine, family practice, internal medicine and OB/GYN responded for a
response rate of 43%. Burnout levels did not vary significantly by PGY year
for any of the three subgroups: depersonalization scores were in the moderate
range for all years, emotional exhaustion scores were high (>27) for the PGY-1
year (27.5) and remained solidly in the moderate range (17-26) for PGY-2s
and 3s (19.4 and 20.7), personal Accomplishment scores were high across all
years, a positive finding. Positive outlook scores on the ESCI were significantly
lower in the PGY-2 year than other years (PGY-1: 4.05, PGY-2: 3.45, PGY-3:
4.04; p<.02). Empathy for patients declined annually on the JSPE (PGY-1, 115;
PGY-2, 109; PGY-3, 102; p<0.03); possible scores range from 20 to 140 with
higher scores indicating greater empathy. Female residents (n¼23) had a higher
score than males on the JSPE (116 versus 104; p<0.0008) Females scored
themselves lower than males on conflict management (3.537 versus 3.856,
p<0.05).

Conclusion: Residents in emergency medicine, family practice, internal
medicine and OB/GYN across all years tested at a moderate to high level
of emotional exhaustion on the Maslach Burnout Scale. Empathy for
patients (JSPE score) was inversely related to PGY year and was higher in
female residents.

245 The Impact of the TelEmergency Program on
Rural Emergency Care: An Implementation
Study

Sterling SA, Jones AE, King MH, Galli R, Isom K, Summers RL, Henderson K/University
of Mississippi Medical Center, Jackson, MS

Study Objective: Timely, appropriate intervention is key to improving outcomes
in many emergency conditions. In rural areas, it is particularly challenging to ensure
quality, timely emergency care. The TelEmergency (TE) program, which utilizes a
dual nurse practitioner (NP) and emergency medicine-trained, board certified
physician model, has the potential to improve access to quality emergency care in
rural areas.

We examine how the implementation of the TE program impacts rural hospital
emergency department (ED) operations.

Methods: A before and after study of the effect of the TE program on
participating rural hospitals between January ‘07 – December ‘08. Data
on ED and hospital operations were collected 1 year prior to and 1 year
following implementation of TE. Data from participating hospitals were
combined and compared for the two time periods using descriptive statistics
and paired t-tests. All tests were two sided with a p-value < 0.05 considered
statistically significant.

Results: 9 hospitals met criteria for inclusion and participated in the study.
Average annual ED volumes ranged from 1600 to 9800 patients (mean ¼ 5099,
SD 2384) pre-TE to 1800 to 8200 patients (mean¼5039, SD 1966, p-value 0.83)
post-TE initiation. ED admissions to the same rural hospital significantly increased
following TE implementation (6.5% to 7.7%, p-value < 0.02); likewise, discharge
rates from the ED declined post-initiation (87% to 80%, p-value ¼ 0.01). ED
deaths and transfer rates showed no significant change, while the rate of patients
discharge against medical advice (AMA) significantly increased with TE use (0.3%
to 1.4%, p < 0.03).

Conclusions: In this analysis, we found a significant increase in the rate of ED
admissions to rural hospitals and discharges AMA with TE use. These findings may
have important implications for the quality of emergency care in rural areas and the
sustainability of rural hospitals’ EDs.
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246 Empiric Antiretroviral Therapy for Acute HIV
Infection in the Emergency Department

Stanley K, Arora S, Klonoff A, Lora M, Menchine M, Merjavy S, Walsh K,
Jacobson K/USC Keck School of Medicine, Los Angeles, CA; USC Keck School of
Medicine, Los Angeles, CA; USC Keck School of Medicine, Los Angeles, CA

Study Objectives: The acute phase of HIV infection is a highly transmissible phase
and responsible for a disproportionate amount of new HIV infections. During this
phase, individuals have non-specific viral symptoms, high viral loads, and the HIV
virus itself is more virulent, which is more conducive to virus transmission than in
chronic HIV infection. A key to controlling the spread of HIV is identifying acute HIV
infection early and getting newly infected individuals to alter their behavior and start
antiretroviral therapy (ART) immediately. The objective of this study is to determine
the feasibility and willingness of patients with suspected acute HIV infection to begin
empiric antiretroviral therapy in the emergency department.

Methods: Since 2011, over 68,000 patients have been tested for HIV in our non-
targeted screening program in a large urban emergency department (ED). In this
screening program, 852 HIV positive patients have been identified, of which 274
patients were newly diagnosed as HIV positive in the ED. An HIV specialist evaluates
all patients who are newly diagnosed with HIV in real time in the emergency
department. In December 2014, in conjunction with HIV specialists, we began
offering ART to individuals with likely acute infection if they had: 1) a clinical history
consistent with acute HIV infection 2) Negative HIV test in the last 6-12 months 3)
No co-morbid conditions with risks that outweigh the benefits of treatment 4)
4th generation positive HIV test with pending HIV 1/2 antibody test and HIV viral
load by PCR 5) Stable baseline CBC and chemistry panel in the ED 6) Genotype and
CD4 can be ordered in ED and 7) Patient understands and/or agrees to: a)
confirmatory tests b) take medication c) commit to abstinence or 100% condom use d)
notify partners e) a follow-up appointment and f) provide reliable personal contact
information (phone number/email address).

Results: From December 1, 2014 to October 1, 2015, there have been 14
confirmed cases of acute HIV infection in our ED screening program. Of these, nine of
the cases were identified in the ED in real time as likely acute HIV using the
aforementioned criteria. All nine were offered and agreed to empiric ART in the ED
after evaluation by an HIV specialist. One patient withdrew prior to starting ART. The
other eight patients were prescribed ART in the ED. Eight of the nine patients
suspected to be acutely infected were ultimately confirmed to be acutely infected with
HIV and one patient was chronically infected. There were no false positive tests.

Conclusion: Prescribing empiric ART in the ED for acute HIV infection is feasible
and well received by patients. This novel approach using 4th generation immunoassays
and empiric ART facilitates urgent HIV intervention, which can lead to an expanded
ED role in the HIV care continuum.

247
EMF

Cluster Analysis of Acute Care
Utilization Yields Insights for
Tailored Pediatric Asthma
Interventions

Abir M, Truchil A, Wiest D, Goldstick J, Nelson D, Koegel P, Lozon M,
Choi H, Brenner J/University of Michigan, Ann Arbor, MI; Camden Coalition
of Healthcare Providers, Camden, NJ; University of Michigan, Ann Arbor, NJ; RAND
Corporation, Santa Monica, NJ

Study Objective: To understand patterns of pediatric asthma-related acute care use
to inform interventions to reduce avoidable hospitalizations.

Methods: Analysis is based on 2010-2014 all-payer claims data from two hospitals
and a freestanding emergency department (ED). Cluster analysis was performed to
classify patients aged 0-17 through two variables total asthma-related ED visits and
total asthma-related hospitalizations. Patient typologies were generated using a Ward’s
Method with Squared Euclidean Distance hierarchical clustering procedure. After
determining the optimal solution, clusters were compared based on demographics,
non-asthma-related ED visits and hospitalizations, 30-day return ED visits and asthma
readmissions, mental health comorbidity prevalence, use of different acute care
facilities, and Medicaid status.

Results: 3,170 children met inclusion criteria. Cluster analysis showed 5 typologies
of patients with distinct asthma-related acute care use, socio-behavioral and health
characteristics. In all groups more than half of the children were between the ages of

3-10 years old with a male predominance. The predominant race in all groups is Black,
followed by Hispanic and White, with a large proportion of patients in group 5 being
Black (65.5%). Cluster 1 (62% of patients) shows the lowest rates of acute care use. No
child in cluster 1 was hospitalized for asthma. They used the ED for asthma only once
(66.2%) and had moderate levels of ED use for other conditions. They were least likely
to have a mental health-related discharge diagnosis, and were less likely to have visited
multiple facilities, with 38.9% receiving care at only one. Cluster 2 (19% of patients)
showed a pattern of low asthma ED visits and one-time hospitalizations. Almost half
(47.7%) had no asthma ED visits with low rates of care received for other conditions.
Cluster 3 (11% of patients) had high rates of ED visits, both for asthma and other
diagnoses. About two thirds had 5 or more asthma (68.5%) and non-asthma (65.8%)
ED visits. Despite high rates of ED use, hospitalization for asthma and other
conditions was rare. This group had the highest rate of multiple facility use; almost
31.5% received care at all 3 facilities. Cluster 4 (7% of patients) had moderate ED use
for both asthma and other illnesses, with higher rates of asthma hospitalizations
compared to cluster 1 with similar levels of ED use. Nearly one-quarter (24.4%) had
received care at all 3 facilities, and one in 10 had a mental health diagnosis. Cluster 5
(n¼29) had the highest overall rates of acute care use. Almost half (48.3%) had been
hospitalized for asthma within 30 days of a prior asthma-related hospitalization. One in
7 (13.8%) had a mental health diagnosis.

Conclusion: Though our clusters were constructed around asthma-related acute care
use, we observed differences between groups across multiple socio-behavioral factors,
suggesting these clusters may represent children who differ not on disease severity alone
but along multiple dimensions with implications for optimal asthma care and overall
health. Tailoring interventions to these differences, as well as disease severity, may be more
effective in keeping asthmatic children healthy and reducing avoidable acute care use.

248
EMF

A Patient-Centered Approach to
Observation Care and Transitions
Home

Trivedi A, Gentsch A, Jennings E, Hudgins A, Gerolamo A, Rising K/Thomas Jefferson
University Hospital, Philadelphia, PA; Rutgers University, New Brunswick, NJ

Study Objectives: Patients are frequently placed in observation for evaluation of
chest pain, yet little is known about patients’ understanding of observation care and
their primary goals and needs during their stay. Our goal was to engage patients during
an observation unit stay for evaluation of chest pain to assess the needs with which they
arrived at the hospital, the care they had received thus far, and their anticipated needs
and goals upon discharge home.

Methods: We performed qualitative semi-structured interviews of patients placed
in the observation unit for evaluation of chest pain. Key questions focused on driving
factors that brought them to the hospital, perspectives on being placed in the
observation unit, assessment of their health status, and anticipated upon discharge
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home. Interviews are still underway, with a target of 30 interviews for thematic
saturation. Themes are being identified using a grounded theory approach.

Results: Preliminary analysis identifies the need for an explanation of symptoms, as well
as fear of dying, as primary reasons for presenting to the emergency department. Patients are
often seeking reassurance, and they feel that a physician in the hospital is the most trusted
source. Patients value having extensive testing done, and feel reassured by continuous
monitoring as well as individualized attention received in the observation unit. Many
patients consider the overnight stay as a significantmarker of illness severity, especially when
compared to prior emergency department visits from which they were discharged home.
Patients report mostly positive relationships with their care team, feeling comfortable asking
questions when they were confused and generally feeling well cared for. Even when they are
not given a clear diagnosis, patients feel better due to the extensive testing they underwent,
and the conversations with their doctors regarding their test results. Some patients are
determined to work towards a diagnosis with their outpatient doctors whereas others feel
comfortable simply knowing their heart is functioning normally. Patients find their
symptoms to be a wake-up call of sorts, stating that they are determined to make efforts
towards living a healthy lifestyle after leaving the hospital. Patients express concern about
recurrence of symptoms after leaving the hospital, andmany plan on restingmore than usual
and withdrawing from some of their usual activities post-discharge.

Conclusion: Patients being evaluated for chest pain in the observation unit arrive at
the hospital in search of an explanation or solution for their problem. Some patients
leave the hospital with an explanation for their symptoms, though most still do not
have a clear diagnosis. Normal test results provide reassurance for some patients and a
sense of confusion for others. Many patients endorse the intention to seek further
information about the cause of their symptoms in the outpatient world after discharge.

249 Waiting for Care: Differences in Emergency
Department Length of Stay and Disposition
Between Medical and Psychiatric Patients

Lippert SC, Jain N, Nesper A, Fahimi J, Pirrotta E, Wang NE/Stanford, Stanford, CA;
UCSF, San Francisco, CA

Study Objectives: Psychiatric patients in acute crisis depend on intact, efficient
systems of specialized care. With fewer inpatient psychiatric facilities available
nationally, there are growing reports of prolonged emergency department (ED) length
of stay for psychiatric patients, which contributes to ED crowding. Our objective is to
develop a national-level analysis examining patient and hospital factors contributing to
prolonged ED length of stay and disposition among patients of all ages.

Methods: We performed a retrospective analysis of ED visits using the National
Hospital Ambulatory Medical Care Survey (NHAMCS) from 2001-2011. Patients
with any one of the three recorded International Classification of Disease; Ninth
Revision (ICD-9) diagnostic codes indicative of substance abuse or primary psychiatric
diagnosis were designated as a mental health visit, and all others, as a medical visit.
Disposition was categorized as discharge, admission to medical or psychiatric bed, and
transfer to any acute facility. Length of stay was defined as time of ED arrival to
disposition (min) and further categorized into time periods of >6, >12, >24 hours.
We examined demographic- and visit-level factors for psychiatric and medical patients
associated with increased ED length of stay by disposition category, using chi-square
tests for categorical variables, and f-tests of means for continuous variables.

Results: Psychiatric visits represented w6% of all ED visits, amounting to 65
million visits. A larger percentage of psychiatric patients were uninsured (22% versus
15%) and had been seen in the same ED within the prior 72 hours (4.6% versus
3.6%). Larger proportions of patients presenting for psychiatric compared to medical
reasons required admission (21% versus 13.5%) or transfer (11% versus 1.4%). For all
dispositions, more psychiatric (23%) compared to medicine (10%) patients had length
of stay >6 hours. Seven percent of psychiatric and 2.3% of medical patients had length
of stay >12 hours and 1.3% of psychiatric and 0.5% of medical patients had length of
stay >24 hours. Mean length of stay was longer for all psychiatric than medical patients
(194 versus 138 min respectively, p<0.01) and those being transferred (331 versus 203
min, p<0.01); but not for admitted patients (281 versus 274 min).

Conclusions: ED psychiatric patients are admitted and transferred more frequently
compared to medical patients and experience significant disparities in length of stay. In
a time of decreasing psychiatric in-patient beds, insufficient outpatient psychiatric
centers, and increasing ED crowding, these findings portend a growing crisis of unmet
psychiatric need. While obvious that psychiatric patients will suffer, all ED patients will
be affected. These results compel us to further investigate the potential causes of
prolonged length of stay in psychiatric patients and to further characterize the
population of psychiatric patients most at risk of prolonged stays.

250 Predictors of Opioid Analgesic Administration
for Abdominal Pain in the Emergency
Department

Mazer-Amirshahi M, Mullins PM, Richards L, Meltzer A, Pines J/MedStar Washington
Hospital Center, Washington, DC; George Washington University, Washington, DC

Study Objective: Abdominal pain is the most common reason for visiting hospital-
based emergency departments (EDs) in the U.S. The last decade has seen dramatic
increases in the use of opioid analgesics in U.S. EDs. We study trends in and predictors
of opioid analgesic use in ED visits for abdominal pain.

Methods: A retrospective review of data from the National Hospital Ambulatory
Medical Care Survey, 2007-2011 was performed. All encounters with a reason for visit
related to abdominal or pelvic pain were included; pregnancy and trauma-related
complaints were excluded. We studied trends in the use of opioid analgesics (both
administered in the ED and prescribed at discharge) and examined predictors of opioid
analgesic use based on patient and hospital characteristics, including age, sex, payment
type, geographic region, hospital type, disposition, procedures, imaging studies, and
reported severity of pain using logistic regression analysis.

Results: There were an estimated 18.7 million visits for abdominal pain in 2007
and 23.0 million in 2011. Opioid analgesic use increased 11.9%, from 35.2% of visits
in 2007 to 39.4% in 2011, p¼0.01. Patient characteristics associated with opioid use
included age <65 years, white race, a report of severe pain (pain score �, 8), having a
procedure or imaging study during the visit, and a disposition of hospital admission to
a medical or surgical floor. Patients admitted to the intensive care unit (ICU) were
much less likely to receive opioid analgesics. Geography was also a significant predictor,
with greater use of opioids outside of the Northeast U.S., and particularly in the
Western and Southern U.S. and in the city (ie, metropolitan statistical areas [MSA]).
There was no difference in opioid use based on insurance status.

Conclusion: There was a significant increase in opioid analgesic use in U.S. EDs
for abdominal pain from 2007-11. Patient report of severe pain was the strongest
predictor for opioid use, whereas severity of illness requiring ICU admission was
associated with less opioid use. Older adults and non-whites were less frequently treated
with opioid analgesics.

Table. Predictors of ED Opioid Use for Abdominal Pain

Variable Odds Ratio 95% CI

Age 65+ years 0.44 0.37-0.52
White (versus nonwhite) 1.60 1.43-1.78
Private insurance (versus self-pay) 1.10 1.00-1.22
Midwest (versus Northeast) 1.40 1.16-1.68
South (versus Northeast) 1.51 1.26-1.80
West (versus Northeast) 2.14 1.78-2.56
Urban (versus rural) 1.30 1.01-1.67
Admitted to floor (versus discharged) 1.26 1.11-1.42
Admitted to ICU (versus discharged) 0.59 0.45-0.77
Procedure 1.93 1.74-2.14
CT/MRI 3.00 2.75-3.28
Ultrasound 1.62 1.43-1.83
Severe pain 3.33 3.07-3.62
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251 The Anesthetic Effect of Modified
Subcutaneous Single-Injection Digital Block

Jeon W, Lee Y, Lee J, Lee SH/Inje University Ilsan Paik Hospital, Goyang, Korea,
Republic of; Inje University Ilsan Paik Hospital, Goyang-si, Korea, Republic of

Study Objective: The aim of this study is to investigate anesthetic effect on
modified subcutaneous single-injection digital block according to the location of finger.

Methods: We recruited the volunteer in the workshop training course of interns.
We injected less than 5mL of 2% lidocaine at volar side between 3rd metacarpal and
proximal phalangeal joint until dorsal side of finger swelling goes up. At 10 minutes
after modified subcutaneous single-injection digital block, we recorded pain score
(0-10) using 11-point numeric rating pain scale (NRPS) according to the location of
finger (volar proximal phalanx; VPP, volar middle phalanx; VMP, volar distal phalanx;
VDP, dorsal distal phalanx; DDP, dorsal middle phalanx; DMP, dorsal proximal
phalanx; DPP) by pinprick test. We analyzed and compared NRPS on the location of
finger by Friedman test with Pairwise comparison.

Results: Fifty eight healthy adult volunteers were enrolled into this study. The pain
scale on DPP and DMP were 7.00 (4.00-8.00) and 2.00 (1.00-4.00). The pain scale
on DDP, VDP, VMP and VDP were 0.00 (0.00-2.00), 0.00 (0.00-0.00), 0.00 (0.00-
1.00) and 0.00 (0.00-1.00), respectively. The pain scale on DPP and DMP were
significant differences among DDP, VPP, VMP and VPP (p<0.05). There were no
significant differences of pain scale on DDP, VDP, VMP and VPP (DDP vs VDP;
p¼0.592, DDP vs VMP; p¼0.749, DDP vs VPP; p>0.999, VDP vs VMP; p>0.999,
VMP vs VPP; >0.999).

Conclusion: Modified subcutaneous single-injection digital block may considered
useful regional anesthesia at volar side of finger and dorsal side of distal phalanx.

252 Predictors of Responders to Analgesia in the
Treatment of Acute Gout

Graham CA, Cheng CH, Yuen KY, Janssens HJEM, Man CY, Tam LS, Choi YF, Yau WH,
Lee KH, Rainer TH/The Chinese University of Hong Kong, Hong Kong, SAR, Hong
Kong; Radbound University Medical Cnetre, Nijmegen, Netherlands; Pamela Youde
Nethersole Eastern Hospital, Hong Kong, Hong Kong; Queen Elizabeth Hospital, Hong
Kong, Hong Kong; United Christian Hospital, Hong Kong, Hong Kong

Study Objective: In a secondary analysis of a previous randomized controlled study
comparing oral prednisolone with oral indomethacin in patients presenting to
emergency departments (ED) with acute gout, we aimed to identify predictors of
response to analgesia.

Methods: From 1st January to 31st November 2012, a multi-center, double-blind,
randomized equivalence trial of gout patients was conducted in four EDs in Hong
Kong. Analgesic effectiveness was defined as changes in pain with activity> 13mm on a
visual analogue scale of 100mm. Responders were defined as patients with a >13 mm
change during the 2-hour ED phase of the study. 41 potential predictors were
evaluated. Equivalent and clinically significant within-group reductions in mean pain
score with activity (approximately 60 mm) were observed equally with indomethacin
and prednisolone.

Results: Of 372 patients who completed the study per protocol, 236 (63%) were
classed as responders. Factors predicting response compared with no response to
analgesia respectively were: older age [67.0�SD14.4 v 61.6�16.1 years, p¼0.001],
pretreatment pain score [83.40 � 19.28 v 78.54 �22.42, 0.028], and no family
history of gout [20/236 v 25/136, p¼0.005].

Conclusion: Older age, increased pain and absence of family history predict
response to analgesia in the ED.

253 A Multifaceted Approach to Improved
Timeliness of Analgesia for Long Bone
Fractures and Patient Satisfaction With Pain
Management

Walker LE, Carlson K, Placzek E, Niles D, Shaft J, Wolter K, Crabtree R, Gisslen J,
Nestler DM/Mayo Clinic, Rochester, MN; Mayo Clinic Health System, Owatonna, MN;
Mayo Clinic Health Systems, Albert Lea, MN; Mayo Clinic Health System, Cannon Falls,
MN; Mayo Clinic Health System, Albert Lea, MN; Mayo Clinic Health System, Austin,
MN; Mayo Clinic Health System, Red Wing, MN

Study Objective: Prior studies have reported inadequate pain control for long bone
fractures. Analgesic protocols may result in improved pain scale ratings, but improved

pain scale ratings may not improve patient satisfaction scores. In 2014, regional
emergency department (ED) leadership in a community health system in Southeastern
Minnesota identified two key metrics as opportunities for improvement:

1. The lumped satisfaction score, “patient satisfaction with pain control,” as
collected from third-party (Avatar, Inc.) patient surveys of patients presenting to the
ED; and

2. The quality measure, “time to pain management for long bone fracture,”
collected for Centers for Medicare and Medicaid Services’ OP-21 quality measure.

Our aim was to improve our overall pain management by developing and
implementing simultaneous strategies to improve time to analgesia for long
bone fractures, and improve patient satisfaction scores for overall pain
management.

Methods: Context: Our workgroup included emergency physicians, nurse
managers, a quality specialist, and a patient experience expert. The setting was three
mid-sized community EDs in southeast (rural) Minnesota.

Measures: Commercial vendor (Avatar, Inc) satisfaction data and CMS OP-21 data
studied for the prior 12 months (pre-intervention) were used for baseline.

Current State Analysis: We held kaizen-type events to understand why our
measures and metrics were performing worse than expected. We determined that
staff were poorly informed on current measures, preventing them from
understanding the importance of timely pain management. In addition, we
recognized that patients were poorly informed on expectations for pain
management.

Proposed Intervention: We created a two-phase plan to address our gaps. First,
intra-departmental education to address long-bone and overall pain management was
delivered during the summer of 2014. Second, a patient education pamphlet was
created through a collaborative process and deployed in the fall of 2014. Data were to
be followed for 12 months, but collection had to stop after 11 months when our
hospital system changed satisfaction vendor.

Results: Overall patient satisfaction with regard to pain management showed
significant improvement (p < 0.05) after our intervention. None of the specific patient
satisfaction survey questions, nor time-to-analgesia for long bone fractures, showed
show statistical significance, but each measure showed a trend towards improvement
(Figure 1).

Conclusion: An educational effort, focused on both staff and patients, improved
overall perception of pain management on patient satisfaction scores. The same may
improve time to analgesia in long bone fractures as well, but larger study is needed.
Limitations include small numbers of survey respondents and patients included in OP-
21 data.
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254 A Randomized Double-blind Clinical Trial of
Naproxen + Diazepam Versus Naproxen +
Placebo for Emergency Department Patients
With Acute, Non-Radicular Low Back Pain

Friedman BW, Irizarry E, Zapata J, Gallagher EJ/Albert Einstein College of Medicine,
Bronx, NY

Study Objectives: Low back pain (LBP) causes more than 2.5 million visits to US
EDs annually. LBP patients are often treated with non-steroidal anti-inflammatory
agents and benzodiazepines. We compared pain and functional outcomes one week
after ED discharge among patients randomized to a one-week course of naproxen +
diazepam versus naproxen + placebo.

Methods: Randomized, double-blind, comparative efficacy studyconducted at an urban
ED. Patients presenting with acute, non-traumatic, non-radicular LBP of no more than 2
weeks duration were eligible for enrollment immediately prior to discharge from the ED if
they had a score> 5 on the Roland-Morris Disability Questionnaire (RMDQ), a 24-item
inventory of functional impairment due to LBP. Higher scores on the RMDQ indicate
greater functional disability. The primary outcome was improvement on the RMDQ
between ED discharge and one week later. The secondary outcome was pain intensity, as
measured on a 4-point descriptive scale (severe,moderate,mild, none).All patientswere given
20 tablets of naproxen 500mg, to be taken twice a day. Additionally, patients were
randomized to receive either 28 tablets of diazepam or placebo, to be taken as 1 or 2 tablets
every 12 hours as needed for LBP. All patients received a standardized 10 minute LBP
educational session prior to discharge. Using a between-group mean difference of 5 RMDQ
points, a previously validated threshold for clinical significance,we calculated the need for 100
patients, but enrolled 114 to account for patients lost to follow-up and protocol violations.

Results: Enrollment began in June 2015 and continued for 9 months. 659 patients
were screened for eligibility. 114 patients met selection criteria and were randomized.
Baseline demographic characteristics were comparable between the 2 groups. 112
patients (98%) provided 1-week outcome data. The mean RMDQ of patients
randomized to naproxen + diazepam improved by 11 (95% CI: 9, 13) as did the mean
RMDQ of patients randomized to naproxen + placebo [11(95% CI: 8, 13)]. At one-
week follow-up, 18/57 (32%, 95%CI: 21, 45%) naproxen + diazepam patients reported
moderate or severe LBP versus 12/55 (22%, 95% CI: 13, 35%) naproxen + placebo
patients. 12/57 (21%, 95% CI: 12, 33%) naproxen + diazepam patients reported an
adverse event versus 8/55 (15%, 95% CI: 7, 26%) naproxen + placebo patients.

Conclusion: Among ED patients with acute, non-traumatic, non-radicular LBP,
naproxen + diazepam did not improve one-week functional outcomes or pain when
compared to naproxen + placebo.

255 Differences in Opioid Prescribing Patterns
Among Emergency Medicine Independent
Providers and Trainees

Androski CP, Jr., Michael SS, Babu KM, Reznek MA/University of Massachusetts
Medical School, Worcester, MA

Study Objectives: Even in the face of the opioid epidemic affecting millions of
individuals across the US, information related to opioid prescribing patterns among
emergency medicine providers is limited, and we are aware of no studies comparing the
practices of providers who have completed training versus trainees. As trainees are likely
influenced by the practice of more senior providers, it would stand to reason that their
practices would be similar; however, there also may be generational differences in
culture and education that may influence variation. Our aim was to investigate whether
there is a difference between opioid prescribing patterns of resident physicians versus
attending physicians and advanced practice providers (APPs).

Methods: Wequeried our electronicmedical record to identify all outpatient prescriptions
written by emergency medicine attending and resident physicians and advanced practice
providers at four affiliated emergency departments (EDs). Sites ranged from a 364-bed tertiary
academic center with 92,000 annual ED visits to a 41-bed community hospital with 14,000
visits. At the academic site, discharge prescriptions are typicallywritten by residents. At the other
sites, attendings and APPs typically see patients independently without residents. For each
prescriber, we calculated the number of opioid prescriptions per hundred total prescriptions
written and the percentage of patients dispositioned with an opioid prescription.We compared
differences between residents and attendings/APPs using oneway ANOVA when normal
approximations were valid andWilcoxon testing when distributions were nonparametric.

Results: The percentage of dispositioned patients receiving an opioid prescription
was higher when attending physicians and APPs affected the disposition than when
residents did so (mean 8.4% vs 5.3%, p¼0.004). There was no significant difference in

the number of opioid prescriptions per hundred total prescriptions written among
independent providers and residents (mean 22% vs 20%). While most providers work
at multiple sites, there were no significant between-site differences observed.

Conclusions: Patients who were dispositioned by attending physicians and APPs
were more likely to receive an opioid prescription compared to patients who were
dispositioned by ED residents. The cause of the observed difference is unclear but may
reflect generational differences related to thresholds in deciding which patients require
opioid analgesia to effectively manage their pain and differences in perceptions of the
risks of opioid medications. In light of recent national calls to standardize opioid
prescribing in the ED setting, further research is warranted to evaluate why a
discrepancy may exist between providers and trainees. This information may improve
the effectiveness of future strategies to standardize opioid prescribing practices.

256 Bivariate Analysis of Early Returns to
Different Hospitals After Emergency Care

Kim E, Lowry T, Loo GT, Shy BD, Hwang U, Genes N, Richardson LD, Clesca CF,
Shapiro JS/Icahn School of Medicine at Mount Sinai, New York City, NY; Icahn School
of Medicine at Mount Sinai, New York, NY

Study Objectives: Rates of 72-hour return visits after an emergency department
(ED) stay are a commonly used metric to assess quality of care. Little is known
regarding how patients seek care across institutions, as a return visit may occur at a
hospital other than the one where care was initially sought. Using health information
exchange (HIE) we analyzed return visits within a consortium of New York hospitals to
better understand where revisits were made and the factors associated them.

Methods: The Healthix Inc. HIE allowed access to the medical records of 31
hospitals in the New York City metropolitan area at the time of this study. De-
identified data were collected from 3/1/09 to 2/28/14 and a bivariate analysis was
performed assessing early returns to either the same or a different hospital. Early returns
were defined as an initial encounter in an ED, with a revisit to the ED or an inpatient
admission within 72 hours.

Results: The dataset includes 12,621,159 total visits by 4,663,943 patients. Early returns
totaled948,972 (7.5%)of visits,with 841,259 (6.7%) return encounters to the samehospital as
the first visit and 107,713 (0.9%) return encounters to a different hospital. The characteristics
associatedwith the encounter for the initial visit are described inTable 1,where the revisit occurs
at a hospital different from the initial visit. Figure 1 shows early returns as percent of total visits
stratified by age and the percent of early returns per year of age that are to a different site.

Conclusion: Broadening the scope of early returns analysis to include nearby
hospitals reveals variation in revisits associated with characteristics of the initial
encounter, the initial hospital, and the patient. Current use of 72-hour returns as a
quality assurance tool at a single site may not reflect the actual total number of returns
and these revisits may be affected by each hospital’s patient population and qualities of
the hospital itself. These results call into question the validity of the 72-hour return
quality measure and invite further investigation of early return behavior.
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257 The Medical Coat: Bacterial Vector Versus
Professional Traditional

Rabin P, Houg S, Lapin B, Schora D, Peterson L, Donlan SM/NorthShore University
HealthSystem, Evanston, IL

Study Objectives: We sought to identify and compare pathogenic bacterial loads
between practitioners’ medical coats and long sleeve street clothes and identify medical
coat laundering habits and barriers.

Methods: Participants completed an anonymous survey, which identified
demographics, frequency medical coats were worn, the location coats were
laundered and stored and what impediments prevented more frequent washing.
Participants’ dominant-hand sleeve cuffs were then swabbed using the BDTM

Liquid Amies Elution Swab Collection and Transport System. The specimens
were plated to Blood and MacConkey agars and incubated. Bacterial colonies
were speciated and sensitivities identified by Kirby Bauer technique.
Categorical data were compared using chi-square or Fisher’s exact test. Logistic
regression models were constructed to determine univariate predictors of
pathogens at p<.10. All other statistical significance was established at p<0.05.
(SAS 9.3).

Results: Of the 99 medical practitioners, 71 (72%) wore medical coats and
28 (28%) street clothes. Of the medical coat group, 15 (21.1%) were
attendings, 22 (31.0%) residents, 10 (14.1%) interns, 10 (14.1%) APN/PAs,
10 (14.1%) medical students, and 4 (5.6%) were nurses. The medical coat
group was more likely to store their coat in their car (35.2% versus 14.3%,
p¼0.04) or the hospital (64.8% versus 39.3%, p¼0.02). In the medical coat
group, 16 (22.5%) washed their coats weekly, 24 (33.8%) twice a month, and
29 (40.9%) less than once a month. Most practitioners washed their coats at
home (80.8%). Impediments to more frequent laundering were: not enough
time (n¼56), not offered at work (n¼40), cost of dry cleaning (n¼19), not
enough extra coats (n¼16), fear of laundering coat at home due to bacterial
contamination (n¼11). 45% of the medical coat group indicated the main
barrier to laundering was it was not offered at work and 96% indicated they
would launder more frequently if offered at work. 18.2% of participants’
garments were found to contain pathogenic bacteria: 14 (19.7%) medical coats
and 4 (14.3%) street clothes (p¼0.53): one grew vancomycin-resistant
Enterococcus, one methicillin-resistant Staphylococcus aureus, one Pantoeae
septica, one Pantoeae agglomerans, eight Methicillin-susceptible Staphylococcus
aureus and six grew mold. When investigating predictors of pathogens,
residents were more likely to have a pathogen on their coat. (OR¼3.05) 95%
CI 1.06-8.74 p<0.04). If practitioners felt that they were too busy to launder a
medical coat, those were more likely to have a pathogen (OR¼3.25 95%
CI¼0.99-10.72, p¼0.05). Zero pathogens were found in participants who
laundered coats 2 times per week.

Conclusion: Medical schools, nursing and PA programs host annual medical
coat ceremonies, which recommits the ideal the medical coat is an honored
professional distinction. In this study, 40.9% of the practitioners who wear a
medical coat admitted to washing their coat less than once a month. 18.2% of
participants’ garments grew pathogenic bacteria. As such, to preserve the
cultural value of the medical coat and remove doubt it is a bacterial vector, we

should support more standard laundering regulations to reduce nosocomial
infections.

Figure 1. Frequency of Laundering of Medical Coats by
Medical Practitioners (N¼71)

258 Identifying Medical Error in the Evaluation of
Low and Intermediate Risk Chest Pain
Patients

Birkhahn RH, Parekh AD, Gatton B, Hong P, Bove JJ/New York Methodist
Hospital, Brooklyn, NY

Study Objective: An ECG is a necessary tool in the evaluation of patients with
suspected cardiac disease, although it is rarely diagnostic.

We identify a form of medical error in the cardiac evaluation of patients.
Methods: We performed a retrospective review of patients over the age of 35

receiving a cardiac evaluation in an urban ED from October, 2014 to October,
2015. Patients were identified in 2 cohorts; those with a chief complaint of chest
pain (CP cohort) and all others (Atypical cohort) who received a cardiac
evaluation (ECG or troponin) during their ED visit. By policy, the CP
cohort was mandated to have an ECG ordered at triage. The Atypical
cohort had the timing of the ECG left to clinical discretion. Medical error was
defined as initiating a cardiac biomarker evaluation without ever obtaining an
ECG.

Results: In a year, the CP cohort had 4,112 visits, 1,740 patients (42%) had
biomarker evaluation, and 6 had a biomarker evaluation without an ECG (0.14% error
rate). The Atypical cohort had 29,210 visits with ECG, 12,795 (44%) with biomarker
evaluation, and 570 had a biomarker evaluation without an ECG (1.95% error rate),
p¼0.0001. All medical error in either cohort occurred when the clinician failed to use a
chest pain order set. In the CP cohort, the error occurred first in not obtaining an
ECG at triage; however, the clinician also failed to use the chest pain order set for
evaluation.

Conclusions: This data suggests that systematic error can be greatly reduced
by the use of standardized CP order sets (in which an ECG is automatically
ordered). Although the process error in our sample could be fixed by the use of
order sets, measuring and addressing the cognitive error observed is far more
difficult. The data calls into question how clinicians are using the ECG in low to
intermediate risk CP if they failed to recognize in 2% of the patients that an
ECG was never done.

259 Are Triage Questions Sufficient to Assess
Fall Risk in the Emergency Department?

Southerland LT, Slatterly L, Rosenthal J, Kegelmeyer D, Kloos A/The Ohio State
University, Columbus, OH; Ohio State University School of Health and
Rehabilitation Sciences, Columbus, OH; Ohio State University, Columbus, OH; Ohio
State University, Columbus, OH

Study Objectives: The ACEP Geriatric ED guidelines and the CDC
recommend that older adults be assessed for risk of falls. The current standard
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ED assessment is a verbal query of a patient’s own perception of mobility needs
and recent falls. This may be inadequate at identifying patients at high risk of
falls. We compared the results of a verbal triage screen to a functional balance test
feasible for use in the ED and endorsed by the CDC STEADI guidelines, the 4
Stage Balance Test.

Methods: Prospective study of ambulatory adults �65 years old in the ED.
All participants were asked about recent falls, mobility needs and altered mental
status at triage as part of the standard three question triage falls risk assessment.
After patients were stabilized in their ED room and consent was obtained, a
research assistant obtained further information about fall risk factors and falls
in the past year. The 4 Stage Balance Test, a 40-second test of balance involving
standing in different stances at the bedside, was administered. Fisher’s Exact
test for a 2x2 table was used to analyze the differences between the two
methods.

Results: In this interim analysis of an ongoing study, 40 patients have been
recruited. Average age was 74.5 (range 65-94), 55% were men, and the majority
were community dwelling (97.5%). Only 10% (n¼4) were in the ED for a fall-
related chief complaint. Only 40% (n¼16, 95% CI [25-55]) screened positive for
falls risk by the triage questions, as compared to 55% (n¼22, 95% CI [40-70])
positive for falls risk by the 4 Stage Balance Test. Triage screening missed 43%
(9/21) of the patients who had fallen in the past year. The number of patients
identified as being at risk was significantly higher using the 4 Stage Balance Test
(c2 ¼3.07; df¼1; p�0.05). A combination of a positive triage screen and/or
positive balance test would have identified 65% (n¼26, 95% CI [50-80]) as high
risk for falls.

Conclusion: Incorporating a quick functional test of balance and falls risk into the
ED assessment is feasible. Early analysis suggests that this may improve the detection of
older adults in the ED at risk for falls; however, a larger sample size is needed. Further
recruitment and data collection is ongoing and will also evaluate 90-day fall prediction,
follow-up rates at a multidisciplinary fall clinic, and improvement in balance with
outpatient physical therapy.

Figure 1. The 4 Stage Balance test is easy, quick and does
not require special equipment, walking space, or taking
patients off cardiac monitors or IVersus Reproduced from the
CDC STEADI guidelines, http://www.cdc.gov/steadi/pdf/4-
stage_balance_test-a.pdf and initially presented in Rossiter-
Fornoff J, Walf S, Wolfson L. A cross-sectional validation
study of the FICSIT common data base static balance
measures. Gerontol A Biol Sci Med Sci 1995;50A(6):
M291-M297.

260 Impact of Patient Ethnicity and Language
Proficiency on Emergency Department
Triage

Davey K, Olivieri P, Amtar S, Rabrich JS, Saul T, Egan DJ/Mt Sinai St Luke’s
Roosevelt, New York, NY

Study Objective: In order to decrease wait times and lengths of stay, many
emergency departments (EDs) are implementing new triage and patient flow
systems. One of these, the “split flow” model, divides the ED into high and low
acuity treatment areas. Patients undergo a rapid triage assessment consisting only
of demographics and chief complaint before moving to the treatment area. In the
absence of vital signs and any physical examination in triage, this initial quick
assessment may be highly subject to the biases of those performing the
evaluation. Multiple studies have shown that ethnicity and provider intrinsic
biases play roles in patient care. The split-flow model may be particularly
susceptible to these biases as no objective indicators of health are used during
quick triage.

We determine if ethnicity or language proficiency affects triage to the high or low
acuity treatment areas in the ED. We are unaware of prior studies evaluating this in the
split flow model or any other ED triage system.

Methods: Retrospective chart review of adult patients presenting to two large
urban EDs with a combined annual census of 190,000 visits/year. The
Emergency Severity Index (ESI), ethnicity, age, language proficiency and ED
destination (high or low acuity) were collected over a three-month period for
patients presenting with two common ED complaints, chest pain or abdominal
pain. Data was analyzed using descriptive statistics and Fisher’s exact test
analysis.

Results: 2983 charts were included of which 231 (8%) were white and 2653
(89%) were non-white and 87 (3%) were of unknown ethnicity. 2407
(81%) spoke English and 576 (19%) did not speak English. Amongst 1174
patients presenting with chest pain (85 white (7%), 1040 non-white
(89%), and 49 unknown ethnicity (4%)) white patients were statistically
significantly more likely to be triaged to the high acuity side of the ED (75 of
85 (88%)) than their non-white counterparts (795 of 1040 (76%)) (p-value
0.013). Among 1809 patients presenting with abdominal pain (146 white
(8%), 1613 non-white (89%), 50 unknown ethnicity (3%)) there was no
statistically significant difference in triage to high vs low acuity sides of the ED
(80 of 146 (55%) for white; 845 of 1613 (52%) for non-white) (p ¼ 0.6). No
statistically significant difference in triage was found between English and Non-
English speakers for either patients presenting with chest pain or abdominal
pain.

Conclusion: In this study the “split flow” model for ED triage resulted in a
statistically significant proportion of non-white patients presenting to the ED
with chest pain to be triaged to the low acuity side of the ED as compared
with their white counterparts. While the reasons for this may be multifactorial,
the inherent susceptibility to bias of a triage system that lacks objective
indicators of health seems likely to be a contributing factor. It is unclear why a
difference was found in patients with chest pain as opposed to abdominal pain,
though it is concerning given the high morbidity diagnoses associated with a
chest pain presentation. Similarly, we did not find any differences in relation to
language for triage. As more hospitals move to integrate triage systems that
decrease wait times and promote rapid patient flow it will be important to
delineate potential biases in the system that may prove detrimental to patient
care. Further research is needed to assess how biases may affect patient
outcomes.

261 Obtaining Consent and Proper
Documentation of Treatment of Ischemic
Stroke by Intravenous Tissue Plasminogen
Activator at the Emergency Department

Mohebbi MR, Heidt JW, Sampson CS/University of Missouri-Columbia,
Columbia, MO

Study Objectives: Intravenous tissue plasminogen activator (tPA) is FDA approved
for treating strokes in appropriate patients within 3 to 4.5 hours of stroke onset. The
early recognition, history, and clinical examination are important because tPA
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administration eligibility is time based. Lack of informed consent for proceeding with
tPA can cause delay in treatment and potential medicolegal consequences. On the
other hand, poor documentation even in presence of consent contributes to potential
liability in case of an adverse outcome. Obtaining consent however, might not be easy
if the patient lacks capacity and no proxy decisionmaker can be found. Currently, a
national standard for obtaining informed consent prior to tPA administration does not
exist.

Methods: An online survey was sent to 171 academic emergency medicine
programs through a residency listserv program. The providers were asked if they obtain
verbal versus written consent for tPA; if they document the consent and will they
proceed with tPA if unable to obtain a consent.

Results: Response rate was 40% (69/171). For patients presenting within
the 3-hour window, 60.29% of the participants stated that they obtain verbal
consent and 30.88% obtain written consent while 8.82% do not obtain any
form of consent and simply document in the chart. For extended window
(3-4.5 hours), 55.88% obtain verbal, 33.82% written and 10.29% obtain
no consent. 76.47% stated that they document the verbal consent in the
chart. If the patient is unable to give consent, 64.62% of respondents
proceed with tPA and 35.38% do not proceed with tPA if unable to obtain
consent.

Conclusion: The majority of the participants obtain verbal rather than written
consent for tPA in ischemic stroke and a significant number do not proceed with
tPA if the patient is not able to consent and no proxy decisionmaker is available.
This emphasizes the need for a possible policy or consensus amongst the
emergency physicians regarding how to approach this issue. Currently, the
American Academy of Neurology recommends proceeding with treatment if
consent cannot be obtained. The development of a national standard for obtaining
informed consent prior to tPA administration by a recognized emergency medicine
specialty society may improve care for stroke patients in the emergency
department.

262 Significant Improvements in “Door-To-CT”
“Door-To-tPA” Times and Frequency of tPA
Given When a Stroke Center Transitions from
Primary to Comprehensive

Ponder C, Silvestri S, Hunter C/Orlando Health, Orlando, FL

Study Objective: To compare the difference in frequency of tPA administration,
“door-to-tPA” time and “door-to-CT” time in suspected stroke patients who present to
a primary versus comprehensive stroke center.

Methods: This retrospective cohort study reviewed stroke alert patients presenting
to a primary versus secondary stroke center. The primary outcome measures were
frequency of giving tPA and time to receiving tPA (door-to-tPA time).. The secondary
outcome measure was the time to a head CT scan from time of EMS offload (door-to-
CT time).

Results: There were 639 stroke alert cases during the study period, 92 (14%) were
assessed while the hospital was a primary stroke center (PSC) and 547 (86%) when the
hospital transitioned to a comprehensive stroke center (CSC). The mean NIH Stroke
Scale (NIHSS) was 5.1 (95% CI 3.5-6.7) when it was a PSC and 7.3 (95% CI 6.7-8.1)
when it was a CSC (P¼0.008).

tPA was administered in 2 (2%) of stroke alert patients at the PSC and in 65
(12%) at the CSC (p¼0.003). “Time-to-tPA” significantly decreased from 130
(95% CI 0-359)[Range 112-148] minutes of arrival at the PCS to 62 (95% CI
54-70)[19-150] minutes at the CSC (p¼0.003). “Door-to-CT” time decreased
from 30 (95% CI 19-41)[Range 8-114] minutes at the PSC to 20 (95% CI 18-21)
[Range 0-249] at the CSC (p¼0.023). Admission to the NeuroICU increased from
14 (15%) to 136 (25%) for the PSC and CSC respectively (p¼0.046).
Neurovascular interventions were not performed at the PSC and were performed in
12 (2%) of stroke alerts at the CSC (p¼0.232). Mortality was not significantly
different between the two groups with 5.4% at the PSC and 5.9% at the CSC
(p¼0.99).

Conclusion: tPA was given more frequently and in a more timely manner when the
stroke center was designated as comprehensive. Both door-to-CT time and door-to-tPA
time significantly improved when the PSC transitioned to a CSC suggesting patient
care is expedited in a CSC.

263 Does Failure to Activate Stroke Resources
from the Out-of-Hospital Setting Delay Stroke
Recognition by Emergency Department
Staff?

Youngren M, Michael SS, Murray E, Androski C, Reznek MA/University of
Massachusetts Medical School, Worcester, MA

Study Objectives: Out-of-hospital stroke team activation has been shown to reduce
time to imaging and thrombolytic administration. Many stroke centers have adopted
educational programs for Emergency Medical Services (EMS) providers to identify
stroke symptoms more reliably. We hypothesized that, among patients who do not
have out-of-hospital stroke recognition and activation, arrival by EMS is associated
with delays in stroke recognition by ED staff, compared to patients who arrive via
private vehicle.

Methods: This was a retrospective analysis of prospectively collected stroke
registry data for all patients who presented to our regional-referral stroke center
ED between June 15, 2014 and June 14, 2015 for whom the stroke team was
activated. Trained abstractors retrospectively reviewed the medical record for each
patient to validate the registry data and abstract additional clinical data. We
filtered the dataset to include only patients who arrived by private vehicle or by
EMS but without a out-of-hospital stroke alert. Our primary outcome was the
binary variable of arrival-to-stroke team activation time within the 15 minute
national goal. We considered a number of candidate predictors including age, sex,
arrival hour of day, day of week, month/year, initial vital signs, use of
supplemental oxygen, initial glucose, Glasgow Coma Scale, mental status,
National Institutes of Health Stroke Scale (NIHSS), time since symptom onset,
history of prior stroke/TIA, diabetes, hypertension, mode of arrival, triage
Emergency Severity Index score, and treatment in a dedicated resuscitation area.
We fit a multivariate ordinal logistic regression model using stepwise backward
elimination to minimize the Akaike Information Criterion with maximum
likelihood estimation.

Results: Of 490 registry patients, 207 met inclusion criteria. Ten were
excluded from further analysis because of clinician-documented delays in stroke
care due to more emergent patient management concerns, most commonly airway
management. Of the included patients, 62 (32%) had a final ED diagnosis of
stroke or intracranial hemorrhage, 121 (61%) were admitted to a neurology or
neurocritical care service, and 7 (3.6%) received thrombolytics or a
neurointerventional procedure. Predictors significant in the final model were
initial systolic blood pressure, arrival hour of day, NIHSS, sex, and mode of
arrival (area under the curve 0.74). The odds ratio of arrival-to-stroke team
activation meeting the 15-minute goal was 0.44 (95% confidence interval 0.21 to
0.91) for patients arriving by EMS without out-of-hospital activation compared to
private vehicle.
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Conclusion: Potential acute stroke patients who arrived via private vehicle
were more likely to be identified as requiring stroke team activation within the
goal of 15 minutes, compared to patients who arrived via EMS without out-
of-hospital stroke activation. While these patients may have more subtle
symptoms predisposing to this delay, we did control for NIHSS. We believe
the discrepancy may be due to ED staff becoming accustomed to more
reliable out-of-hospital identification/activation and consequently assuming
that EMS providers have correctly screened for stroke symptoms prior
to arrival. If further research establishes a causal relationship, this
would warrant a change in practice to reduce this unintended negative
consequence.

264 Comparison of Severity of Intracranial
Hemorrhage in Patients on Warfarin or a
Novel Oral Anticoagulant

Choe DW, Reiter M, Morley E, Thode HC, Jr./Stony Brook University,
Stony Brook, NY

Study Objectives: Intracranial hemorrhage is one of the most feared complications
of anticoagulation for prevention and treatment of various types of systemic
thrombosis. Novel agents have recently gained favor over warfarin for ease of
administration and lower rates of bleeding complications in well-controlled
randomized trials. However, few studies have compared the severity of ICH in a real-
life setting outside of clinical trials.

We compared the radiologic severity of bleeding and mortality among patients
presenting to the ED with an intracranial hemorrhage (ICH) while receiving warfarin
or a novel oral anticoagulant (NOAC).

Methods: Structured, retrospective, chart review. Setting: Aacademic,
suburban, level 1 trauma center with annual ED census of 100,000. Patients:
Adult patients presenting to the ED between 1/2013-3/2015 with an ICH while
receiving warfarin or 1 of 4 NOACs. Measures and Outcomes: The radiologic
severity of the ICH on CT was graded by a board certified radiologist masked to
type of anticoagulant using previously validated scoring systems including total
estimated intracranial blood volume using the ABC/2 formula, Marshall
classification, Rotterdam Score, and modified Fisher classification. The primary
outcomes were mortality and ICU admissions. Data Analysis: Between-group
comparisons were performed with Student T and Chi square tests as
appropriate.

Results: There were 63 subjects during the study period, 36 received warfarin and
27 a NOAC (Apixaban [12], Dabigatran [10], Rivaroxaban [5]). Mean (SD) age was
79 (8) years; 45% were female. Overall mortality was 11%. The radiologic severity was
numerically greater using all scoring systems for patients on warfarin although the only
statistically significant difference was in Rotterdam scores (Table). Mortality was also
higher in patients on warfarin. However, due to small sample size this difference was
not statistically significant.

Conclusion: Based on CT imaging, the severity of bleeding in patients receiving
warfarin was greater than in patients receiving a NOAC. The mortality rate was also
numerically lower in patients on a NOAC. These results confirm the findings described
in the large randomized trials.

265 Infrared Eye Tracking for the Diagnosis of
Pediatric Concussions

Sheppard-Jones N, Ptito A/McGill University, Montreal, QC, Canada; McGill University
Health Center, Montreal, QC, Canada

Study Objectives: Concussions are a common emergency department (ED)
complaint. The cost of missed diagnoses is high, especially in children in
whom neuro-developmental sequelae may ensue. Youth are also at high risk
for second-impact syndrome, a rare but fatal condition that results from
sustaining a second concussion without full recovery from a previous brain
injury. Diagnosis of concussions is notoriously difficult because clinical signs
are non-specific and standard imaging tools (ie, computed tomography,
magnetic resonance imaging) lack sensitivity to this type of injury. Interestingly,
there is evidence linking adult concussions to oculomotor anomalies. To our
knowledge, no study has investigated the diagnostic value of oculomotor signs in
children. To address this knowledge gap, we used video-oculography – a non-
invasive eye-tracking tool – to probe for oculomotor deficits in concussed
children.

Methods: Three groups of participants were recruited at the Montreal
Children’s Hospital. The test group consisted of concussed patients (n ¼ 19, 9\,
mean age [Mage; years] ¼ 13.8) who had either sustained a diagnosed concussion in
the past two weeks, or were clinically symptomatic from a diagnosed concussion.
Two control groups were recruited: an orthopedic injury control group (n ¼ 6, 1\,
Mage ¼ 12) and a healthy control group (n ¼ 12, 4\, Mage ¼ 13.9). Participants
were seated in front of a computer screen and asked to track a disk as it moved
circularly and clockwise on the screen while an infrared positioned below the screen
recorded eye movements. Recordings were carried out over five trials, each lasting
fifteen seconds. Outcome measures for the task were gaze error (distance between
recorded eye position and target trajectory), velocity gain (ratio between eye velocity
and target velocity), and phase errors (absolute value of the difference in time for
the target and the eye to reach a given position on the screen, decomposed in
horizontal [phase error -x] and vertical [phase error -y] components). One-way
ANOVA was used to compare means across groups on these measures, using a
significance level of P < 0.05.

Results: Phase error -x (Mean [M] ¼ 9.98 msec, 95% confidence interval [CI]
�5.31) was significantly higher in the test group than in both the healthy control
(M ¼ 1.6 msec, CI �1.25) and injury control (M ¼ 1.1 msec, CI �1.0) groups (P ¼
.02, h2 ¼ .21). Phase error -y only trended toward being significantly higher in the
test group (M ¼ 33.41 msec, CI �7.87) than in the healthy control (M ¼ 18.07
msec, CI �9.32) and injury control (M ¼ 25.51, CI �8.86) groups (P ¼ .05).
Similarly, gaze error was highest in the test group (M ¼ 74.04 arcmin, CI �14.78;
P ¼ 0.01, h2 ¼ .24), but only trended toward significance between the test and
injury control (M ¼ 53.89 arcmin, CI �7.39) groups on post-hoc analyses (healthy
control group: M ¼ 43.33 arcmin, CI �10.61). No significant differences were
found on measures of gain (P ¼ .65) between the test group (M ¼ 0.81, CI � .12)
and the healthy (M ¼ .76, CI � .06) and injury control (M ¼ 0.73, CI �.06)
groups.

Conclusions: Our results suggest that pediatric concussions may cause selective
eye movement deficits to which video-oculography is sensitive. The observed
differences on measures of phase error point to an impaired ability to synchronize
eye movement with target motion. Despite a limited sample size, the results from
this study highlight a potential role for eye tracking as a rapid and objective adjunct
to clinical decision-making tools in the diagnosis of pediatric concussions in ED
settings.

266 Sex Disparity in Door-to-CT Time in Acute
Stroke Patients Presenting to the Emergency
Department

Murray E, Michael SS, Youngren M, Androski C, Reznek MA/University of
Massachusetts Medical School, Worcester, MA

Study Objectives: Health care disparities related to sex have been reported on
occasion for patients with acute stroke primarily related to patient presentation
and overall outcomes. Studies of specific aspects of emergency department
(ED) stroke evaluation and initial management conflict regarding the influence
of sex. We hypothesized that sex is associated with differences in the timeliness
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of door-to-imaging. We chose door-to-imaging time because it is an objective
measure of adherence to the American Heart Association Get With The
Guidelines program and is primarily under the control of ED work environment
and personnel.

Methods: This was a retrospective analysis of prospectively collected registry
data for all patients who presented to the ED of our urban, academic, regional
stroke center between June 15, 2014 and June 14, 2015 for whom the stroke team
was activated. Trained abstractors reviewed the medical record for each patient in
the registry to validate the registry data. Our primary outcome was the binary
variable of arrival-to-CT complete time (ie, images available) within 25 minutes.
We considered a number of candidate predictors including age, sex, arrival hour of
day, day of week, month, year, initial vital signs, initial glucose, initial Glasgow
Coma Scale, mental status, National Institutes of Health Stroke Scale, time since
symptom onset, prior documented stroke/TIA, diabetes, or hypertension, arrival
mode, triage Emergency Severity Index (ESI) score, and whether the care was
initiated in a resuscitation room. We fit a multivariate logistic regression model
using stepwise backward elimination to minimize the Bayesian information
criterion with maximum likelihood estimation. Odds ratios and 95% confidence
intervals were calculated using exponentiation from the regression parameter
estimates.

Results: Of 490 registry patients, 27 were excluded due to delays in imaging
due to emergent conditions other than acute stroke, most commonly airway
management. Of the included patients, 207 (45%) had a final ED diagnosis of
stroke or intracranial hemorrhage, 303 (65%) were admitted to neurology or
neurocritical care, and 46 (9.9%) received thrombolytics or a neurointerventional
procedure. Variables found to be significant in the final regression model are
listed in Table 1 with multivariate odds ratios for arrival-to-CT within 25
minutes. Overall, the regression model performed well (area under the curve of
0.90).

Conclusion: Of the variables considered, female sex was associated with the
lowest odds ratio of timely door-to-imaging in acute stroke. It was also the only
predictor not related to care process or vital signs. Prior literature is conflicting;
however, these results provide evidence that sex may impact initial management of
stroke patients more than currently recognized, warranting further prospective
investigation.

Table 1.

Predictor Odds Ratio (95% CI) p

Female sex 0.35 (0.17 to 0.70) 0.0174
Supplemental oxygen more than

nasal cannula
0.37 (0.18 to 0.75) 0.0038

Initial glucose (mM/dL) 0.99 (0.99 to 1.00) 0.0061
Initial systolic blood pressure (mmHg) 1.01 (1.00 to 1.03) 0.0005
ESI score (1 versus 2) 1.89 (1.13 to 3.46) 0.0003
ESI score (1 or 2 versus 3) 2.92 (1.77 to 5.01) 0.0234
Mode of arrival (EMS versus private) 4.62 (2.05 to 10.76) <>

Resuscitation room used 17.43 (8.46 to 37.98) <>

*Multivariate odds ratios for arrival-to-CT within 25 minutes

267 Quantifying the Effect of Crystalloid Infusion
on Hematocrit Dilution

Malyuta Y, Klaucke C, Zimmer G, Darling CE/UMass Medical School, Worcester, MA

Study Objective: Fluid resuscitation in the ED is common practice for patients
with many conditions including dehydration and trauma. In trauma patients serial lab
tests are often obtained and crystalloid infusion may confound the interpretation of
subsequent hematocrit (Hct) values. The present study seeks to quantify the effect of
crystalloid infusion on dilution of serum Hct, in a cohort of non-bleeding patients
initially treated in the ED.

Methods: This study was a secondary analysis of data obtained from a
prospective, observational, DOD (Army) supported, medical device study. Subjects
18-55 years old were consented and enrolled between April 2014 and July 2015 if
they presented to our urban ED with a dehydrating illness, were non-bleeding, and
were given IV crystalloid. Clinical data, including amount of IV fluid and results of

subsequent blood tests (up to a maximum of 24 hours after arrival), were recorded
by structured chart review. Changes in Hct overall, and per liter of IV fluid
infused, were calculated for each subject. Descriptive statistics and ANOVA were
applied.

Results: 19 participants met our enrollment criteria with an average age of
34.8 years. 53% were male. The primary diagnoses were: diabetic ketoacidosis
(DKA) (32%), gastrointestinal complaints (31%), and other illnesses (37%).
Following an average of 3.0 liters of IV infusion per patient mean Hct decreased
from 41.9% to 36.5% (p<0.05). Overall this resulted in a 1.8% decrease in
Hct per liter of IV fluid. This effect was significantly greater in 6 patients
with DKA, with higher average initlal Hct, whose mean Hct decreased 8.6%
overall and 2.6% per liter of IV fluid (p<0.05 for both compared to non-DKA
patients).

Conclusions: Serum Hct decreases by nearly 2% per liter of cystalloid given. This
effect varies depending on the overall initial degree of dehydration and
hemoconcentration. Appreciation of the magnitude of this effect may help interpret
serial hematocrit values in critically ill and injured patients.

All
Subjects

DKA
subjects

non-DKA
subjects p-value*

Initial Hct 41.9 47.3 39.5 p<>

Final Hct 36.5 38.8 35.4 p<>

Absolute decrease in Hct -5.5 -8.6 -4.1 p<>

Absolute decrease in Hct per liter -1.8 -2.6 -1.5 p<>

Total IV fluid given in liters 3.0 3.5 2.8 p¼ns
BUN/Creatinine ration 17.7 17.9 17.6 p¼ns

*p values compare DKA vs non-DKA subjects

268 The Comparative Effectiveness of Three
Junctional Tourniquet Devices in Human
Volunteers

Gaspary M, Walchak AC, Conley S, Zarow G/Naval Medical Center, Portsmouth, VA

Study Objectives: Hemorrhage remains the number one cause of preventable
battlefield death, and of these potentially preventable deaths, 1 in 5 are from junctional
or proximal extremity wounds that are not amenable to treatment with traditional
extremity tourniquet products.

Junctional tourniquets (JTQs) provide hemorrhage control of proximal lower
extremity injuries by compressing the femoral arteries just below the inguinal ligament.

Three JTQ products: the Combat Ready Clamp® (CRoC), the Junctional
Emergency Treatment ToolTM (JETT), and the SAM® Junctional Tourniquet
(SJT) are available on the market. These three devices were tested and compared
in the areas of: 1. Time to application. 2. Effectiveness in distal pulse
elimination. 3. Effectiveness during transport. 4. Ease of use and user
preference.

Methods: Subjects were Active duty Navy corpsmen (N ¼ 49) who had been to
the military’s Tactical Combat Casualty Care course. Subjects were given hands-on
training with the CRoC®, JETTTM, and SJT®, then were randomly assigned an order
to apply each JTQ on a volunteer.

Time to pulse elimination was recorded by stopwatch (time to application),
with dorsalis pedis pulse elimination (effectiveness) determined via doppler
ultrasound. The subjects then lifted the volunteer onto a litter for transport (of
w15 feet), followed by another pulse assessment (transport effectiveness). The
subject repeated these steps with the second JTQ, then the third JTQ, and
completed an exit survey and reported ease of use, preference and recommendations
for improvement of the devices.

Results: The CRoC® (md¼120 sec) was significantly slower in application time
than the JETTTM (md¼75 sec, p<.001), and the SJT® (md¼80 sec, p<0.001).
Initial effectiveness at pulse elimination was similar for CRoC® (80%), JETTTM

(77%), and SJT® (86%) (p¼.98). Effectiveness during transport was highest in the
SJT® (43%) and CRoC® (37%) which were significantly better than the JETTTM

(16%) (p<0.01).
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Subjects rated the SJT® as easiest to use on a 5-point scale (4.4)
which was significantly better than both the JETTTM (3.3)(p<0.001), and
the CRoC® (2.5)(p<0.001). Overall, 80% rated the SJT® as the preferred
JTQ.

Conclusion: All junctional tourniquets were effective at eliminating distal
pulses in healthy volunteers. The SJT® and JETTTM had the fastest application
times. The CRoC® was competitive with the SJT® in effectiveness and transport
effectiveness but was slowest in application times and ranked last in ease of use
and subject preference. The SJT® ranked first in ease of use, reliability in
transport, and in overall subject preference. It is important to note that none of
the JTQs performed well during transport (16%-43% effectiveness). This
may have been partly due to study design but remains an important area for
future product improvement. Overall, these findings highlight the potential of
JTQs towards saving lives in patients with proximal extremity or junctional
wounds.

269 Factors Affecting Leadership Style in Trauma
Teams: A Qualitative Analysis

Ford K, Menchine M, Arora S, Inaba K, Yersin B, Burner E/USC Keck School of
Medicine, Los Angeles, CA; USC Keck School of Medicine, Los Angeles, CA; USC Keck
School of Medicine, Los Angeles, CA; Service des Urgencies, Centre Hospitalier
Universitaire Vaudois, Lausanne, Switzerland

Study Objectives: The most recent American Trauma Life Support guidelines have
emphasized the importance of strong leadership in trauma teams. Prior research has
shown that strong leadership improves processes of care. However, the optimal
leadership style for trauma is largely unstudied. In this study, we seek to understand the
perceived optimal leadership style for trauma resuscitations, and the factors the impact
these perceptions.

Methods: We conducted semi-structured interviews with 23 members of trauma
teams (emergency physicians, trauma surgeons, and emergency nurses) at a large, urban
level 1 trauma center. With a modified grounded theory approach and the qualitative
analysis program Dedoose, we developed a set of 27 codes describing the phenomena of
leadership in trauma resuscitations. Two researchers coded the transcripts
independently using a rigorous coding system. After 4 rounds of coding, we developed
our final codebook, which demonstrated excellent agreement (pooled K¼0.83).
Transcripts were analyzed in an iterative process until broad categorical themes arose
from the initial codes.

Results: We reviewed over 250 pages of transcripts line by line. In an iterative
process over 4 rounds, we developed a code book with 26 codes describing the
phenomena of leadership in trauma care. From the data, patient acuity emerged
as the factor that most affected the participants’ perception of ideal leadership
style.

With severely injured patients, interviewees perceived that leadership style
should be more direct and leaders in these cases should be more hands-on and
use simple commands. The time to be collegial or to allow for other team
members to propose care plans was considered detrimental to patient care. For
example:

“With the critical patients, the patients that are sickest, and that I am the most
worried about, that’s when I’m gonna be the most direct, have a very low threshold to
speak in more of a direct tone to my colleagues, ER and trauma included.” (Trauma
Fellow)

“The patient condition essentially dictates if I need to have a direct style, and how
direct I need to be... if the patient is a trauma, then there’s got to be a direct leadership
style and if the patient is acutely crashing and I am getting ready to do an ED
thoracotomy, then it’s even more direct, so, definitely I think the patient condition
dictates.” (Trauma Fellow)

“With any high acuity situation is, if the person who is in charge doesn’t make it
known that they are in charge, then it kind of falls to pieces, then other people start
trying/ to fill the silence, and then that kind ofmake confusion happen.” (EDAttending)

With stable patients, interviewees perceived that leadership style should be more
empowering, allowing time for collaboration and joint decisionmaking, which was
recognized to have benefits.

“Well, I think it depends on the patient, how sick the patient is. You know, for a
very stable trauma, everyone kind of works together - usually it’s really quick. So when
everyone knows their role, we all work together, people chime out, chime in and out as

far as what the patient has or is presented with and then sometimes you can wrap it
up.” (ED Nurse)

Conclusion: Trauma providers perceive that the injury level of the patient affects
the ideal leadership style. More severely injured patients require a direct style while
less severely injured patients can be managed with a collaborative style. Leaders
should consider modifying their management style based on the patient’s injury
status.

270 Exploring Older Adult Emergency Department
Fall Patients’ Understanding of Their Falls:
A Qualitative Study

Taylor D, Rizzo C, Liu SW/Harvard Medical School, Boston, MA; Villanova University,
Villanova, PA; Massachusetts General Hospital, Boston, MA

Study Objective: We sought to gain understanding of older adult, emergency
department (ED) fall patients’ perspectives and emotions about antecedent falls,
and to gain better understanding of their attitudes toward falls prevention
interventions.

Methods: We conducted a qualitative study between July 2015 and
January 2016 to examine the perspectives of older adults who had recently fallen
and were in the care of ED providers in an urban, level-one teaching hospital. We
included a convenience sample of non-demented, community-dwelling, older
adults. Interviews were semi-structured, comprised of open-ended questions,
utilizing a piloted interview guide. Interviews were audio-recorded and
transcribed. Codes were generated inductively, organized into categorizes,
subthemes, and ultimately prominent themes. Enrollment continued once we
achieved thematic saturation.

Results: Our final sample was 63 patients. Patients blamed falls on the
environment, on themselves, on a freak accident, or on a medical condition
but never noted multi-factorial etiology. Patients have variable emotions about their
current fall and varying perceptions of future fall risk, ranging from extremely
concerned to not at all concerned. Patients also demonstrated a range of receptiveness
to ED interventions aimed at preventing falls, with very few specific recommendations
as to what those interventions should be.

Conclusions: ED interventions have great potential to impact future fall risk in
older adults. Although perceptions are somewhat varied, older adults are receptive
to interventions and concerned about their future fall risk in the ED after a fall
making the ED an ideal setting for falls prevention intervention. However,
emergency physicians will first have to educate patients that fall risk is multi-
factorial, and that patients require multi-factorial risk assessment and targeted fall
reduction intervention.

271 Using Provider Perspectives to Identify Core
Content for a Leadership in Trauma Training
Program

Roepke C, Quon S, Ford K, Menchine M, Arora S, Inaba K, Yersin B, Burner E/USC
Keck School of Medicine, Los Angeles, CA; USC Keck School of Medicine, Los Angeles,
CA; USC Keck School of Medicine, Los Angeles, CA; Service des Urgencies, Centre
Hospitalier Universtitaire Vaudois, Lausanne, Switzerland

Study Objectives: Effective trauma care requires competent and well-trained
providers. However, trauma leadership skills are rarely taught as core education and
the most important content to be taught in this domain is unknown. The goal of
this study was to gain deeper understanding of resident and attending perspectives
with respect to trauma leadership training in an effort to develop core content in
this area.

Methods: We conducted 26 semi-structured interviews of practitioners in a
level 1 trauma center. Subjects included ED and trauma attendings, EM residents
and nursing staff. Interviews were transcribed, imported into a computerized
qualitative analysis program and coded based on transcribed text. Transcripts
were analyzed using modified grounded theory and broad categorical themes
emerged that described leadership training in trauma care. We identified key
leadership tasks that providers believed leaders should exhibit in a trauma
resuscitation.
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Results: We reviewed 250 pages of transcripts in a line-by-line process. Through 3
rounds of co-coding, we developed a codebook consisting of 24 codes that described
the phenomenon of training leaders for trauma resuscitations. Intercoder reliability
Kappa was 0.96.

The most prominent leadership task to emerge from the data was the need
for preparation: to define role of different team members and assign the tasks
each team member should perform before the patient arrives. ED and trauma
providers perceived that a leader should clearly delegate tasks and manage the
expectations of team members, eliminating confusion and unnecessary
repetition.

“/there needs to be one clear, defined leader who is calling the shots and
everybody in the room should have a role/ it’s very important to delineate roles/.”
(Trauma Attending)

“/make sure everybody understands what their role is, if it’s the medical
students, you get the scissors, make sure you get the vital signs/the things that need to
be done. And for the residents, that everybody has their delineated role.” - Trauma
Attending

“I think teaching them how to communicate better and how to delegate their roles
in the trauma prior to going into it. Cause I think it’s really hard for people to just keep
their mouth shut once they see somebody’s who’s sick and who needs help, you know
what I mean?” (ED Nurse)

“Everybody kind of being aware of the ground rules, this is our role, we do this
procedure, you do this procedure, everybody being aware of the expectations/ I
think helps facilitate the background for interaction and communication.” - ED
Attending

“/maybe what would be useful from a leadership point, is what are
the roles and expectations of each person in the code? Because that
resident comes from another place, doesn’t know how we do it here.”
-ED Resident

Conclusion: Clear delegation of team member tasks and managing expectations of
the team prior to patient arrival was a major content areas identified by both emergency
medicine and trauma providers as key to good leadership in trauma care. These specific
activities were repeatedly brought up by providers of different training levels, and were
well defined by participants. These topics should be incorporated into future trauma
leadership training programs.

272 En Route Intraosseous Access Performed in
the Combat Setting

Maddry JK, Savell S, Mora A, Perez C, Bebarta V/59th MDW/ST Air Force En Route
Care Research Center, Ft. Sam Houston, TX; University of Colorado at Denver,
Denver, CO

Study Objective: The treatment of critically ill patients requires vascular access
in order to administer lifesaving fluids, blood products and medications. Peripheral
intravenous (PIV) access can be difficult to achieve in patients who have
compromised venous circulation. Insertion of a central venous catheter (CVC)
requires special equipment and training and is not feasible in most out-of-hospital
environments. Intraosseous (IO) access has become as an immediate option for
vascular access in emergency care, when intravenous access cannot be rapidly
established. Combat casualty care involves administration of care to soldiers with
multiple injuries, frequently leading to major hemorrhage and subsequent shock. In
addition, military out-of-hospital providers must contend with extreme
environmental and tactical conditions while potentially caring for multiple
casualties. To the best of our knowledge, previous reports on U.S. military use of
IO catheters are limited to one case report and one retrospective review of autopsy
notes and radiographs.

The purpose of this study was to describe and compare the use of IO catheters by
military MEDEVAC providers during recent conflicts.

Methods: We conducted an IRB-approved, retrospective record review of
patients traumatically injured in combat, evacuated by MEDEVAC from the point of
injury (POI), between 2011 and 2014. Data abstracted included injury description,
provider type, procedures performed, medications administered, survival, and 30-day
outcomes. Subjects were grouped by type of vascular access: None, PIV, IO, and
PIV+IO (combination of PIV and IO). Analyses were performed using chi-square
tests for categorical variables and ANOVA tests (Kruskal-Wallis tests) for continuous
variables.

Results: Vascular access was attempted in 832 (66%) of the 1,267 subjects
transported by MEDEVAC during this study period. The majority (n¼758) of the
first-access attempts were PIV and 93% (n¼706) were successful. Intraosseous access
was attempted in 12 subjects when PIV attempts failed, with an 83% (n¼10) success
rate. In 74 subjects IO was the first access attempted, with an 85% (n¼63) success
rate. Twenty-five subjects had an IO catheter placed in addition to a PIV. Access was
not achieved in a total of 53 (6%) subjects. Subjects with attempted PIV had lower
median ISS (10[6-19]) as compared to IO (27[18-40]) and PIV+IO (29[16-38])
(p<0.0001). When comparing subjects with failed PIV attempts (n¼52) to those
with successful PIV insertions, survival rate was lower (87% versus 97%). In
addition, the failed PIV attempt group had more in-flight events including cardiac
arrest (6% versus 1%). When comparing the failed IO group to the successful IO
group the only difference was in the number of in-flight events (2[2-3] versus
1[1-2]).

Conclusions: Intraosseous access has been used successfully in the combat
setting and accounts for approximately 12% of vascular access in the
MEDEVAC population we studied. Although the success rate is high, they were
below civilian reported success rates. The challenging combat environment may
account for the difference; however, MEDEVAC providers may benefit from
more training in the insertion of IO catheters. The failure to rapidly achieve
vascular access in the wounded warrior may lead to undesirable outcomes,
including death.

273 Withdrawn

274 Prescribing of Opioids and Benzodiazepines
After Drug Overdose

Griggs C, Wally M, Haas E, Fogg R, Seymour R, Hsu J, Wyatt S, PRIMUM Investigators/
Carolinas Medical Center, Charlotte, NC

Study Objectives: Prescription drug abuse and overdose continues to be a leading
cause of morbidity and mortality in the US. We aimed to characterize the prescribing
of opioids and benzodiazepines to patients who had previously presented with an
opioid or benzodiazepine overdose.

Methods: This was a retrospective chart review of patients at a large health care
system (greater than 11 million patient encounters per year). Charts were reviewed for
patients who were prescribed a benzodiazepine or opioid in a 30-day time period and
had a previous presentation for opioid or benzodiazepine overdose in the electronic
medical record.

Results: A total of 577 prescribing encounters for 418 patients were identified.
Overdoses were categorized as suicide attempt (51.4%), intentional self-induced
(35.9%), and accidental self-induced (12.7%). The emergency department was
responsible for the greatest number of encounters at 31.4%, followed by phone call
prescriptions at 29.5%, and primary care at 13.2%. Hydrocodone-acetaminophen was
most frequently prescribed (n¼192), followed by oxycodone-acetaminophen (n¼107),
and clonazepam (n¼ 67). Over 50% of patients had anxiety and/or depression.
Reported substance abuse was recorded in 7.2% of patients, while 31.9% of patients
had previous positive toxicology screens for cocaine/marijuana or blood alcohol content
at health care visits.

Conclusion: These data highlight high-risk prescribing occurs frequently
within a large health care system. It is unclear if the high-risk characteristics of
these patients were known to the prescribers at the time of the visit, which
outlines the need for clinical decision support in medical records, prescriber
education, and better understanding of the risk factors for prescription drug
misuse and abuse.

275 Targeting Homeless Population Needs Using
Community-Based Participatory Research
Methods in an Urban Emergency Department

Franco A, Ngaruiya C/Yale New Haven Hospital, New Haven, CT

Study Objectives: Annually, there are more than 1.5 million Americans who are
intermittently homeless, in shelters, or in transitional housing. The homeless
utilize the emergency department (ED) more than their domiciled counterparts:
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compared to the general population, the homeless are three times more likely to
use an ED within a year and more likely to have repeat ED visits. A high rate of
ED use is costly and creates strain on the health care system. It represents failure of
access to primary care and disease prevention. A community-based study was
designed to connect with partners who currently address homeless needs and to
identify gaps in caring for the homeless both in the emergency department and in
the community setting, with the ultimate goal of decreasing homeless recidivism in
the ED.

Methods: Community-based participatory research (CBPR) is a collaborative
approach to research which places community members at the center of the process in
establishing issues of priority for the population of interest, determining methodology
to address identified issues, and identifying measures for evaluation of effectiveness.
Utilizing the CBPR framework we identified key partners working with homeless
populations in our ED and the greater community of New Haven. An initial needs
analysis was done using semi-structured interviews assessing critical health care needs
and barriers to care for this population. The results of these interviews were used to
build upon a theory of change to affect identified outcomes for the homeless treated in
the ED.

Results: Through CBPR modeling we identified several levels of partners: ED
administrators and clinicians, ED social workers, community-based housing
programs, former homeless individuals, and other support agencies. Our results
from meeting with these partners brought up themes for focusing a community-
based intervention in the ED. Substance abuse and mental health were identified
as major risk factors for homelessness and barriers to care. For example, one
partner stated, “Substance abuse integration into our care model is key to
improving homelessness.” Another, “There’s not enough mental health
counseling to treat our clients.” Other issues identified included lack of funding
for housing and support services, under-recognition of homeless patients in the
ED, inadequate allocation of social work resources, and poor discharge planning
from the ED. Finally, a theory of change model was developed identifying
additional partner agencies, intermediate and final outcomes. Intermediate
outcomes include improved strategies to identify homeless individuals in the ED,
improved ED mental health and substance abuse services targeting this
population, as well as reinforced relationships between hospitals, clinics, and
shelters. Long-term outcomes are increased linkage to care with community-
based substance abuse and mental health services, and reduced rates of ED
recidivism.

Conclusion: Improved access to care and quality of health for the homeless
population remains a great need. Community-based research is an ideal approach to
addressing these needs and shows promise in addressing gaps in homeless
healthcare.

276 Will Scheduled Clinic Visits Prevent
Emergency Department Re-Admission in
Chest Pain Patient?

Yao W, Low R, Dunn V/Columbia University, New York, NY; MetroPlus Health Plan, New
York, NY

Study Objectives: Chest pain (CP) may be caused by immediately life
threatening disease. Chest pain has been reported by 25% of the U.S population
every year. It leads to 5.5 to 5.8 million emergency department visits each year,
but 77% of the patients who experienced it never make an appointment with a
physician.

It’s assumed that patients get prompt outpatient follow-up, where serious but
not immediately life-threatening illness will be diagnosed and treated. The goal of
this study is to model effect of outpatient clinic visits on future emergency
department (ED) visits. Theoretically, scheduled outpatient visits would a cheap,
efficient method of diagnosing evolving problems and preventing progression to
emergency conditions.

Methods: We examined relationships between follow-up and long-term
outcome in billing records for 11,234 enrolled members of MetroPlus Health
Plan (M+) with chest pain between January 2013-August 2015. Since there are
multiple ED visits for each patient, we used recurrent event survival analysis and
applied marginal cox proportional model with robust sandwich covariance to
adjust for correlation between events. Since outpatient visits frequencies can
vary across time, the model incorporated a time-dependent predictor, number of

outpatient visits during the event interval divided by interval length, which we
defined as “the intensity of care.” Other covariates are disease comorbidities
associated with chest pain: coronary artery disease, pneumonia, aortic dissection,
aneurysm, COPD, stroke, diabetes mellitus, hyperlipidemia and schizophrenia.
Besides, a time-to-first-readmission survival analysis was performed. For every
patient who has discharged from ED for the first time, we want to test whether a
short period to a follow-up outpatient visit would postpone the next ED re-
admission. This secondary analysis was done on a selected subset of 1156 people
based on the criterion that there should be at least one outpatient visit after the
first ED visit.

Results: We find the intensity of care is a statistically significant risk factor
for recurrent ED visits (hazard ratio 1.342, p-val < 0.0001) with all other
covariates adjusted. Pneumonia, COPD and schizophrenia are also positively
associated with the ED visits, with hazard ratios 1.266, 1.664, 1.958,
respectively, and p-val < 0.03 for pneumonia and p-val < 0.0001 for COPD
and schizophrenia. This implies that in the population of study, these diseases
contribute significantly to the elevated risk of ED visits. In the time-to-first-
readmission model, the time gap from discharge to a follow- up outpatient has a
small protective effect with statistical significance (hazard ratio ¼ 0.995, p-val <
0.0001). Only pneumonia is a statistically significant risk factor with hazard
ratio 1.353 and p-val 0.0256.

Conclusion: One possible explanation for that outpatient visit frequency (“the
intensity of care”) is associated with higher risk of future ED visit, is that the
patient have other severe diseases which lead to frequent visit to both outpatient
and ED. This indicates that we need to adjust for additional concurrent diseases
that are specific to this population, besides all the disease covariates we obtained
from Charlson Comorbidity Index. A latent variable modeling can also be used.
On the other side, we did find the weak but statistically significant relation
between time from discharge to outpatient visit and future ED re-admission, which
suggests scheduled clinic visit is a cost-effective way to keep chest pain from getting
worse.

277 Conflicting Estimates of Firearm Injuries
Treated in United States Emergency
Departments, 2007-2012

Fleischman RJ, Singh J, Janeway H, Tolles J/Harbor-UCLA Medical Center,
Torrance, CA

Study Objectives: Different data sources each represent a portion of the scope and
impact of firearm injuries and deaths. This study compares the epidemiology, trends,
and charges associated with firearm injuries seen in United States Emergency
Departments over a six-year period described by the National Emergency
Department Sample (NEDS) and the National Electronic Injury Surveillance System
(NEISS).

Methods: This was a retrospective review of two nationally representative
datasets from 2007 and 2012. The NEDS is a sample of approximately 20% of
US ED visits. Firearm-related visits were identified by ICD9 e-codes. The
NEISS is a survey of consumer product-related visits to US EDs. Firearm visits
were identified from product codes and narratives by the National Center for
Injury Prevention and Control. BB and pellet gun wounds were excluded, as
were non-gunshot injuries (eg, struck with a gun). Pearson’s chi square was used
to test the equality of proportions and linear regression was used for continuous
variables.

Results: An ICD9 code for a firearm-related mechanism was present in the
NEDS in 82,606 ED visits in 2007 (0.068%) and 80,693 in 2012 (0.060%).
The NEISS showed an increase from 66,943 in 2007 to 80,071 in 2012. In the
NEDS, the proportion of visits resulting in death in the ED, admission, or
transfer was 48.8% in 2007 and 49.4% in 2012 (p¼0.69). In the NEISS, this
proportion was also stable at 58.5% to 59.9% (p¼0.53). Overall mortality in the
NEDs was 6,364 (7.7%) in 2007 and 6,585 (8.2%) in 2012 (p¼0.36). The
NEISS did not report inpatient mortality. Looking strictly at patients who died in
the ED, the 5.3% seen in the 2012 NEDS was lower than the 7.7% in the 2012
NEISS. Males accounted for 89.1% of firearm visits in the 2012 NEDS and
89.7% in the 2012 NEISS. In the NEDS, children under 18 accounted for
12.5% of firearm visits in 2007 but only 9.2% in 2012 (p<.001). The NEISS
showed a similar trend, with children comprising 11.6% of visits in 2007,
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decreasing to 7.4% in 2012 (p¼<0.001). In the 2012 NEDS, firearm injuries
comprised 0.38% of all intentional self-inflicted injuries and 3.2% of assaults and
homicides. The median charges for the combined ED and inpatient hospital visits
in the NEDS increased significantly: $34,476 to 43,893 (95% CI 1,675 to
17,148). Median charges were $6,907 and $9,600 in 2007 and 2012,
respectively.

Conclusion: Firearm-related injuries represent a small fraction of visits to US
EDs, but are associated with high costs, need for admission, and mortality. They
represent a significant proportion of all self-inflicted injuries and assaults. The
number of ED visits for firearm-related injuries was stable from 2007 to 2012 in
NEDS but increased in the NEISS. The datasets conflicted regarding the proportions
of unintentional injuries and assaults. The distribution of intentionality was stable
within each data source.

Table. Intentionality of firearm injuries

Unintentional
Intentional,
self-inflicted

Intentional,
assault Unspecified

NEDS
2007

29,589 (35.8%) 4,720 (5.7%) 42,018 (50.9%) 6,370 (7.7%)

NEDS
2012

28,411 (35.2%) 4,977 (6.2%) 42,616 (52.8%) 4,860 (6.0%)

NEISS
2007

9,076 (13.6%) 4,759 (7.1%) 45,896 (68.5%) 7,212 (10.8%)*

NEISS
2012

13,403 (16.7%) 4,889 (6.1%) 58,684 (73.3%) 3,095 (3.9%)*

*Significant change at p<0.05.

278 Emergency Department Utilization by
Californians With Sickle Cell Disease,
2005-2014

Paulukonis S, Vichinsky E, Neumayr L, Treadwell M, Coates T, Feuchtbaum L,
Hulihan M/Public Health Institute, Richmond, CA; UCSF Benioff Children’s Hospital
Oakland, Oakland, CA; Children’s Hospital Los Angeles, Los Angeles, CA; California
Department of Public Health, Richmond, CA; CDC, Atlanta, GA

Study Objectives: Sickle cell disease (SCD) affects 70,000-100,000 individuals in
the United States. The acute painful vaso-occlusive events that are the hallmark of
SCD, along with other clinical manifestations of the disease, may result in visits to the
emergency department (ED) when the events cannot be successfully managed at home
or during an outpatient visit. Frequency of visits to the ED may also be associated with
factors related to the health care system, such as lack of access to care, few or no SCD
clinical care experts located nearby, or inadequate coverage for the payment for medical
services. The primary objectives were to describe utilization of the ED for treat-and-
release visits among California’s SCD population for any principal diagnosis and to
examine the longitudinal patterns of high ED utilization (>10 treat-and-release visits
per year) for this population.

Methods: Data were collected for the years 2004-2008, and patients with SCD
were identified from newborn screening, hospital inpatient discharge, ED treat-and-
release visits, Medicaid, and vital records files as well as case reports from six clinical
centers of care. The cohort of 2004-2008 SCD patients were then linked to hospital
discharge and ED data for subsequent years 2009-2014.

Results: There were 4,636 patients with SCD identified in California. 4,100
(88%) had one or more treat-and-release ED visits during the study period, for a total
of 90,904 visits. The number of visits in a single year for a single patient ranged from 0-
184. The mean annual number of treat-and-release ED visits for all patients was 2.1
(median 0.7). Mean annual ED visits increased from 0.9 visits for the 10-19.9 year olds
to 2.8 visits in the 20-29.9 year olds, a three-fold increase, and median utilization
doubled across these two age groups. The total count of visits by age at time of visit
increased dramatically during the early adult period, then steadily decreased after the
mid to late 20’s and continued a downward trend throughout the lifespan. In contrast,
the mean annual number of visits, which followed the same pattern of increase for
young adults, remained at a high level until the sixth decade of life (Figure). Three
percent of the California SCD patients were high utilizers (11 or more visits) in 2005,

9% were medium utilizers (4-10 visits), 35% were low utilizers (1-3 visits), and 53%
had no ED treat-and-release visits during that single year. Of the 8,464 treat-and-
release ED visits in 2005, 45% were made by the high utilization group, 27% were
made by the medium utilization group, and 28% were made by the low utilization
group.

Conclusion: More information on the causes of ED utilization and specific triggers
for periods of high utilization is needed so that policies can be developed and changes
to the health care system can be adopted that result in a decrease of the SCD
population’s need for care in the ED.

Figure. Comparison of total treat-and-release emergency
department utilization and mean annual emergency
department utilization for individuals with sickle cell disease,
by age at time of visit (0-80 years of age), 2005-2014

279 Perceptions of Sharing Prescribed Controlled
Substances Among an Emergency
Department Population

Young HW II, Tyndall J, Ryan MF, Cottler LB/University of Florida, Gainesville, FL

Study Objectives: Non-medical use of prescription medication is a growing
epidemic that has been associated with many health concerns. The most common
medications used non-medically are opioids and tranquilizers. The source of most
prescription medications used non-medically is not from drug dealers or physicians,
but from friends and family members of the individual that abuses the medication.
Opioids and sedatives are commonly prescribed from the emergency department and
the rate of these prescriptions are increasing. In this study, we assess the perceptions of
sharing prescribed opioids or sedatives in the emergency department population.

Methods: This was a prospective observational study that was conducted in the
waiting room of a tertiary care level 1 trauma center. Individuals were approached while
in the waiting room and chosen randomly based on their seat in the waiting room. A
random list of numbers was generated daily. A survey assessing the individual’s
perception of sharing controlled substances were distributed utilizing electronic tablets.
The study was conducted over a 3-week period. Descriptive statistics were used to
analyze the data.

Results: There were 263 individuals approached with 217 individuals completing
the survey yielding a response rate of 83%. Overall 7% reported sharing prescribed
controlled substances with family, 3% reported sharing with friends and 62% reported
that they would save their medications for later use. Seventeen percent of individuals
thought that it was acceptable to share their prescribed controlled substances and were
significantly more likely to share these medications including opioids, prescribed
medications for insomnia, and prescribed muscle relaxers with friends or family. Only
25% of responders reported properly disposing of their additional prescribed controlled
substances. There was no significant difference in age or sex.
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Conclusion: In our study 1 of 6 of the ED population sampled reported that
they perceived nothing wrong with sharing their prescribed controlled
medications with friends or family, and only 25% of the ED population
reported correctly disposing of their leftover prescribed controlled substances.
Increased efforts to raise awareness of the dangers of sharing prescribed
controlled substances and appropriate disposal of controlled substances should be
pursued.

280 Treatment at High-Volume Cardiac Arrest
Centers is Associated With Better
Neurologic Outcome After Out-of-Hospital
Cardiac Arrest

Bosson N, Fang A, Kaji AH, Thomas JL, Gausche-Hill M, Niemann JT/LA County EMS
Agency, Santa Fe Springs, CA; Stanford University, Stanford, CA; Harbor-UCLA Medical
Center, Torrance, CA

Study Objective: Regionalization with increased patient volume has improved
outcomes for multiple disease processes. The purpose of this study was to evaluate
the relationship between volume and outcome from out-of-hospital cardiac arrest
(OHCA).

Methods: This is a retrospective study of patients treated for OHCA in a
regionalized system. All patients with return of spontaneous circulation (ROSC)
are transported to a cardiac arrest receiving center. Hospitals report outcomes to a
single registry, from which adult patients from 2011 to 2014 were abstracted.
The median monthly cardiac arrest volume by hospital was calculated.
High-volume hospitals (above the median) were compared to low-volume
hospitals (below the median). The primary outcome was survival to hospital
discharge with good neurologic outcome, defined as cerebral performance
category (CPC) 1 or 2. Secondary outcomes were frequency of targeted
temperature management (TTM), coronary angiography, and percutaneous
coronary intervention (PCI).

Results: The median hospital volume was 3 (IQR 2-4) OHCA per month.
There were 5178 patients in the registry, 3315 patients treated at 16 high-
volume centers and 1863 treated at 19 low-volume centers. The groups were
similar, with the exception of a slightly higher proportion of patients with initial
shockable rhythm at high-volume centers (31% vs 28%) and fewer witnessed
arrests (81% vs 85%). There was no difference in survival to hospital discharge
(36% in both groups). However, survival with good neurologic outcome was
higher at high-volume versus low-volume centers (22% vs 19%, Risk Difference
(RD) 3% 95% CI 1-5%). Among survivors, there was significantly improved
neurologic outcome (61% vs 52%, RD 9% 4-13%). High-volume centers had
higher use of TTM (39% vs 34%, RD 5% 95% CI 2-7%). There was no
difference in coronary angiography or PCI, 20% and 10% respectfully in both
groups.

Conclusion: In this system, treatment at high-volume centers was associated with
improved survival with good neurologic outcome after OHCA.

281 Staff Perception of Family Presence During
Adult Cardiopulmonary Resuscitation

Broyles B, Connaughton S, Walker WT, Mendiratta S, Whittle J,
Seaberg D/University of Tennessee - Chattanooga College of Medicine,
Chattanooga, TN

Study Objectives: The purpose of this study was to measure the perceptions of
emergency department (ED) personnel before and after the implementation of a
department wide initiative encouraging family presence during cardiopulmonary
resuscitation (FPDR). It is well-established that families benefit from being
present during resuscitation, yet this practice is not widely adopted. One possible
reason is that that staff finds the practice uncomfortable. Our hypothesis was that
increased exposure to the practice would lead to increasingly positive views
regarding the practice, and may reduce self-reported PTSD symptoms amongst
ED personnel.

Methods: The study subjects included 108 attending and resident physicians,
nursing staff and technicians. This was a 6-month prospective study, conducted in an
adult, urban ED, that examined the implementation of a mandated departmental
FPDR protocol. The emergency department staff were screened for post-traumatic
stress disorder (PTSD) at the inception and termination of the study using the Primary
Care Post-Traumatic stress disorder Screen. The staff also completed a separate post
resuscitation survey following each incidence of FPDR, given immediately to reduce
recall bias.

Results: This study demonstrates an increase in comfort with FPDR (Figure 1,
p¼0.0267), no perceived impediment to patient care (Figure 2, p¼0.024) and no
change in the perceived length of resuscitation efforts. Moreover, staff with positive
responses on the initial screening retained their positive disposition toward FPDR with
no increased signs of PTSD.

Conclusions: This is the first study that prospectively validates staff’s improved
perception of FPDR with exposure. Furthermore, our data indicate that, in spite of
initial trepidation, adoption of these practices are not detrimental to staff and may
positively influence the family grieving process.
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282 Prognostic Factors for Good Neurologic
Outcome in Patients With Prolonged
Resuscitation Efforts

Kim JY, Ahn S, Kim WY/University of Ulsan College of Medicine, Asan
Medical Center, Seoul, Korea, Republic of

Study Objective: Neurologically intact survival after cardiac arrest can still occur in
patients with prolonged downtime. It is unknown which factors associated with
outcome in prolonged downtime patients treated with targeted temperature
management (TTM). The present study aimed to determine the factors associated with
neurologic intact survival in prolonged downtime, defined as >20 minutes, out-of-
hospital cardiac arrest (OHCA) patients.

Methods: Multicenter, registry-based, retrospective cohort study conducted in 24
hospitals across South Korea between January 2007 and December 2012. We included
adult (�18 years) non-traumatic OHCA patients who had prolonged downtime and
treated with TTM. We defined downtime as the length of time between the patient
being recognized as pulseless and return of spontaneous circulation. Good neurologic
outcome defined as a cerebral performance category score of 1 or 2.

Results: Of the 930 OHCA patients treated with TTM, 254 were excluded,
leaving 676 patients with prolonged downtime entering analysis. Mean age was 56.9
years and 150 patients (22.2%) had good neurologic outcome. After multivariable
logistic regression analysis, age <60 years (OR 2.92, 95% CI 1.64 – 5.19), initial
shockable rhythm (OR 6.75, 95% CI 4.02 – 11.33), no comorbidity (OR 2.12, 95%
CI 1.26 – 3.58), downtime intervals [ORs and 95% CIs 0.59 (0.33 – 1.04), 0.43 (0.21
– 0.87), 0.17 (0.06 – 0.47), and 0.14 (0.03 – 0.52) for 30-39 min, 40-49 min, 50-59
min, and � 60 min, respectively], and witnessed arrest (OR 1.88, 95% CI 1.05 –

3.35) were associated with good neurologic outcome.
Conclusions: Chance of good neurologic outcome in OHCA patients with

prolonged downtime decreased as downtime increases. However young age, shockable
rhythm, no previous comorbidity, and witnessed arrest were prognostic factors for good
neurologic outcome in patients with prolonged resuscitation efforts.

283 CPR Duration and Survival in Out-of-Hospital
Cardiac Arrest Patients

Adnet F, Triba MN, Lapostolle F, Borron SW, Hubert H, Gueugniaud P-Y, Chevret S/AP-
HP, Hopital Avicenne, Bobigny, France, UMR CNRS 7244, Bobigny, France; Texas Tech
University HSC, El Paso, TX; University of Lille, Lille, France; Lyon University Hospital,
Lyon, France; AP-HP, Biostatistical Team, Hôpital Saint Louis, Paris, France

Study Objectives: Relation between cardiopulmonary resuscitation duration and
long-term survival after out-of-hospital cardiac arrest (OHCA) remains unclear. In the
current study, our primary aim was to determine the association between long-term
survival without neurologic sequelae and values of no-flow (NF) and low-flow (LF) in
the setting of witnessed OHCA of medical (non-traumatic) origin.

Methods: We analyzed 27,301 non-traumatic out-of-hospital witnessed cardiac
arrest patients in France included in the French National Registry of Cardiac Arrest
(ReAC registry) from June 1, 2015 through December 1, 2015. We analyzed
characteristic times of CPR divided as no-flow and low-flow in relation with survival
without sequelae at 28 days. We have determined the influence of recognized prognosis
characteristics (age, sex, initial rhythm, location of cardiac arrest) on this relation.

Results: For the entire cohort, the area delimitated by the value of NF interval
more than 12 minutes and LF interval more than 33 minutes, the probability of 28-day
survival without neurologic sequelae was less than 1% (Figure 1). These sets of values
were greatly (p<0.001) influenced by initial rhythm of cardiac arrest, age, sex and
location of cardiac arrest (Figure 2). Long CPR duration (more than 40 minutes) in

case of initial shockable cardiac rhythm is associated with survival more than 1% with
NF less than 18 minutes. NF interval is highly influential on LF interval (p<0.0001).

Conclusion: NF duration must be considered in order to determine the CPR
duration in out-of-hospital cardiac arrest patients. The knowledge of (NF, LF) curves
as function of age, initial rhythm, location of cardiac arrest or sex may help the
physician to decide the withdrawal the CPR or to envisage alternative technique.
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284 Can Serial Focused Echocardiographic
Evaluation in Life Support Predict
Resuscitation Outcome or Termination of
Resuscitation? A Pilot Study

Kim HB, Suh JY, Choi JH, Cho YS/Soonchunhyang University Bucheon Hospital,
Bucheon, Korea, Republic of

Study Objectives: This study aimed to evaluate the correlation between serial
echocardiography findings and return of spontaneous circulation (ROSC) in patients
with out-of-hospital cardiac arrest (OHCA) and to examine whether echocardiographic
cardiac standstill duration can be used to predict ROSC.

Methods: This was a prospective observational study of non-consecutive non-
trauma adult patients with OHCA. Echocardiography was performed every 2 minutes
during a pulse check for <10 seconds throughout the resuscitation effort managed
according to advanced life support treatment guidelines. Echocardiography findings
were recorded as video clips.

Results: Forty-eight patients were enrolled in the study. Serial
echocardiographic cardiac standstill duration in the ROSC and no ROSC
groups were 2.86 � 2.07 minutes versus 20.30 � 8.42 minutes, respectively
(p < 0.001). Cardiac standstill duration �10 minutes predicted non-ROSC with
a sensitivity of 90.0%, specificity of 100%, positive predictive value of 100%,
and negative predictive value of 93.3%. A receiver operating characteristic curve
was generated to determine the accuracy of serial echocardiographic cardiac
standstill duration for predicting no ROSC. The area under the curve was
0.991 (p < 0.000).

Conclusion: In all patients with serial echocardiographic cardiac standstill �10
minutes, no patients had ROSC. These results displayed compelling test performance
and discrimination ability for subjects with and without ROSC. Our study is
suggestive, and it warrants further study.

285 New Chest Compression Method in Infant
Resuscitations

Lee JS, Chan Jeon W, Seo HY, Ko Y, Kwak JR, Park EJ/Ajou University School of
Medicine, Suwon, Korea, Republic of; Inje University Ilsan Baek Hospital, Ilsan, Korea,
Republic of

Study Objectives: For infants, cardiopulmonary resuscitation (CPR) guidelines
recommend two-finger (2F) chest compression with a single rescuer and two-
thumb encircling (2T) method with two rescuer. Two-thumb makes better chest
compression compared with two-finger method but is increased ventilation hands-
off time. To overcome the disadvantages of these two methods, we created the new
method, cross-thumb (CT) compression. We investigated whether the cross-

thumb compression is effective compared with two standard methods of the 2F
and the 2T.

Methods: Fifty-seven emergency and pediatric residents were randomly assigned
into three groups. Participants were already trained pediatric basic life support
programs. They performed 2 minutes of lone rescuer 30:2 compression:ventilation
CPR using LaerdalTM manikin (Resusci® Baby QCPR) and answered a short
questionnaire about difficulty level, fatigue strength and pain of hands using a numeric
rating scales (NRS) from 1 to 10 at the end of study. The parameters of CPR were
recorded by Resusci® Baby QCPR. Differences of CPR parameters between groups
were assessed using the analysis of vairance (Kruskal-Wallis test) and a p-value below
0.05 was considered as statistically significance. Post-test was performed after correcting
by Bonferroni correction.

Results: The mean rates of chest compression per a minute were not
different among the groups, with 109.4 � 6.1 in 2F, 110.8 � 9.9 in 2T and
110.9 � 8.2. The depth of compression in 2T was extremely shallower
compared with other two methods (39.0 � 2.7 mm in 2F, 42.2 � 1.0 mm in
2T and 42.3 � 2.9 mm in CT, p¼0.00). After the post-hoc analysis, 2T and
CT method could compress deeper than 2F and there were no statistically
difference between 2T and CT.

The mean percentage of accurate location of chest compression during 5 cycles
CPR showed higher in CT, 94.6 � 13.0% (84.0 � 30.5% in 2F and 86.7 � 28.1% in
2T) but the result had no significance (p¼0.81).

Statistically significant differences in the mean of hands-off time were
observed (p¼0.01). The time was shorter in 2F method (5.9 � 1.2 sec) than
others. No difference was between 2T and CT (7.5 � 2.1 sec, 7.0 � 1.3 sec,
respectively).

The difficulty level of compression methods were not different. Participants
answered more tired and painful with 2F (p¼0.00, p¼0.00 respectively).
The mean of NRS for fatigue strength were 6.9 in 2F, 4.6 in 2T and 4.0
in CT. The mean of NRS for pain of hands were 7.2 in 2F, 4.3 in 2T
and 4.4 in CT. But there were no difference of fatigue and pain between 2T
and CT.

Conclusion: 2T and CT methods can compress stronger and also less tiring and
less painful compared with 2F method. CT showed a trend of correct hand position
upon chest wall compared with other two method. Although hand-off time was slightly
longer during 2T and CT than 2F, the gap of time was not problematic rather than
other studies. CT compression might consider a new method for a lone rescuer in
infant CPR.

286 Sources of Interruptions of Emergency
Physicians: A Pilot Study

Kellogg KM, Wang E, Fairbanks RJ, Ratwani R/MedStar Health, Washington, DC

Study Objectives: Interruptions are a frequent occurrence in the emergency
department setting and have the potential to be a true patient safety risk.
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Understanding the sources of interruptions of emergency physicians is a crucial first
step in developing tools for ideal interruption management. This pilot study aimed to
use observational methods to categorize the sources and means of interruptions
experienced by emergency physicians on shift.

Methods: The study was performed in an urban, level 1 trauma center
emergency department with 90,000 annual visits. A medical student with experience
in observational data collection performed six two-hour observations on a
convenience sample of attending emergency physicians during day and evening
shifts. Physicians carry internal mobile phones. An interruption was defined as a
communication event that caused the physician to change his or her primary task;
thereby distractions not causing a task switch were excluded. The observer did not
interact with the physician. He recorded the time at which the physician was
interrupted, the interrupter, and the mode of interruption. Interruption frequencies,
sources, and types were tabulated. Percentages and 95% confidence intervals were
calculated.

Results: We found physicians were interrupted by communication events 13.8
times per hour, or once every 4.3 minutes. The source of interruptions was 84.2%
(77.9-89.1) in-person and 15.8% (10.9-22.1) by phone. Of the in-person
interruptions, the interrupter was found to be a nurse 48.9% (40.8-57.1), another
physician 32.4% (25.2-40/1), a tech 5% (2.3-10.2), front desk staff 5% (2.3-10.2), a
social worker 1.4% (0.1-5.4), or a patient/visitor 6.5% (3.3-12) of the time
(Figure 1).

Conclusion: Our results showed a frequency of interruptions about every
4 minutes, which is consistent with prior work. We showed that most of
the communication-focused interruptions for emergency physicians are
synchronous face-to-face communications, most often initiated by nurses.
This pilot study supports that further work to characterize the content and
purpose of these interruptions with the goal of creating an interruption
prevention tool for communication of non-critical tasks amongst the health
care team is needed.

287 Cost Savings of Early Systemic
Corticosteroid Administration in Acute
Pediatric Asthma Exacerbations

Ross JL, Bascom E, Babcock CI/St John Hospital and Medical Center, Detroit, MI

Study Objectives: US health care spending is predicted to grow from 17.4 to
19.6% GDP from 2013 to 2024, and is currently the highest of any developed county
in the world. The Centers for Disease Control and Prevention estimate that asthma
affects 1 in 12 Americans and 1 in 10 American children and is one of the top 20
reasons for emergency department visits, accounting for nearly 1.8 million visits in

2011. Asthma resulted in 439,000 hospital admissions with an average length of stay of
3.6 days. As of 2007, $50.1 billion dollars per year were spent on direct medical costs
of asthma with an additional nearly $6 billion dollars in lost work and school days and
lost productivity due to premature death.

Numerous published studies have shown a significant benefit to pediatric patient
outcomes in both decreased hospital admission rates and shorter emergency
department length of stay with early (triage-based) administration of systemic (oral or
intravenous) corticosteroids in acute asthma exacerbations. Despite this significant
body of literature, corticosteroid-in-triage administration protocols have not been
widely adopted. Broad implementation of these protocols may create substantial cost
savings. Understanding the magnitude of cost savings may motivate improved adoption
of these protocols.

Our objective was to estimate the potential magnitude of cost savings of universal
implementation of corticosteroid-in-triage administration protocols for pediatric
patients with acute asthma exacerbation.

Methods: Using TreeAge software, a simple cost analysis was performed using the
following variables from previous publications and government data: admission rates
with pre- and post-implementation of early systemic corticosteroid (SC) administration
protocol 0.19 (95% CI 0.15-0.24) and 0.11 (95% CI 0.09-0.16) respectively, cost of
ED visit $480 (SE 115), cost of hospitalization $2835 (SE 436). One-way and two-
way sensitivity analysis was performed.

Results: Early SC administration provided an incremental cost savings of $206
($90-337) per patient. Assuming that half of US EDs implemented protocols to
provide systemic corticosteroids in triage to pediatric asthma patients, this would result
in a cost savings of $62.9 million annually.

Although this outcome is not unexpected, the magnitude of potential savings
may motivate translation for this practice. Evaluation of potential effect in adult
asthma as well as COPD may result in even larger cost savings.

Conclusion: Although numerous published studies have demonstrated
decreased admission rates with corticosteroid-in-triage protocols for children with
asthma exacerbations, it has not been universally adopted. Extrapolating the cost
savings across the US annually suggests that this simple intervention could have
substantial economic impact. Understanding the financial magnitude of this minor
practice change may help improve adoption and decrease national health care
expenditure.

288 Patient Demographics and Past Behavior
Improve Split-Flow Triage Accuracy

Zhang DY, Gutteridge DL, Shy BD, Genes N/Icahn School of Medicine at Mount Sinai,
New York, NY

Study Objectives: “Split-flow” is an emergency department (ED) triage strategy
focused on rapidly assigning patients to various care areas based on perceived clinical
acuity. Patients are rapidly triaged without consideration of vital signs or detailed
medical history, leading to decreased wait times, decreased length of stay (LOS), and
increased patient satisfaction. With less information available to determine the
clinical severity of a patient, it is increasingly important to identify patient
prognostic factors compatible with the spit-flow triage model. Patient demographics
and past visit data are readily accessible in the electronic medical record, and could
be used to automatically help triage patients to the appropriate care areas. In this
study, we assess the effectiveness of our split-flow triage system, and determine the
prognostic value of demographic and behavioral information for predicting severe
outcomes.

Methods: We retrospectively assessed all walk-in visits (n¼81,051) to an urban,
academic ED from July 1, 2015 to March 22, 2016, noting patient demographics
(age, sex, and zip code), and visit details (arrival time, disposition, and date of last ED
visit). We then determined whether each visit had a clinical presentation of increased
severity, defined as: admission to the hospital, confirmed sepsis, laboratory result in the
critical range, epinephrine by any route, therapeutic hypothermia, surgical
intervention, or death. Association between demographic factors, visit characteristics,
and subsequent clinical outcome was assessed using chi-squared and relative risk
analysis as appropriate.

Results: Most patients were triaged to subacute (36%), acute (26%), critical care
(4.6%), and pediatric (23%) areas of the ED. 12% of visits were associated with a
clinical presentation of increased severity. Split-flow triage was highly sensitive but less
specific for identifying severe outcomes, with 3.7% of subacute and 51% of critical care
patients experiencing a severe outcome.
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Age and borough of residence were most predictive of outcome severity. Risk of
severe outcome increased with each decade of age, ranging from 4.7% in patients under
30 to 24% in patients over 60. Risk of severe outcome generally increased for patients
residing further from the hospital. Compared to Manhattan, patients residing in other
boroughs had severe outcome relative risks of 2.31 (95% CI 2.18-2.45) for Brooklyn,
2.02 (1.90-2.15) for Queens, 2.95 (2.57-3.38) for Staten Island, and 0.83 (0.78-0.88)
for the Bronx. Patients from more distant zip codes had a similarly increased risk of
severe outcome (RR 2.25, 95% CI [2.13-2.39]). Additionally, severe outcomes varied
considerably depending on the length of time since the last ED visit. Patients visiting
one week to one month after their last ED visit were at highest risk of experiencing a
severe outcome, while patients visiting greater than 1 year after their last ED visit were
at lowest risk.

Conclusion: Our ED’s implementation of split-flow - an abbreviated triage
without vitals or detailed history - detects high-acuity patients with high sensitivity and
lower specificity. Patient age, zip code, and time since last ED visit are associated with
severe outcomes, and can therefore be leveraged to further improve the accuracy of
split-flow triage.

289 Accuracy of Alteplase Dosing for Acute
Ischemic Stroke Patients in an Emergency
Department Without Scaled Beds

Dodson C/Palmetto Health Richland, Columbia, SC

Study Objectives: Many acute ischemic stroke (AIS) patients have deficits that lead
emergency department (ED) health care providers to estimate their weight. Given the
narrow treatment window of AIS, timely evaluation and diagnosis are paramount to
improve clinical outcomes. If bedscales are not readily available, then weight estimation
by a health care provider is done to prevent delays of therapy. The WAIST-Study
indicated that one-third of AIS patients had their weight under or overestimated. The
literature is unclear whether under or overdosing of alteplase leads to worse outcomes;
however; most evidence suggests increased risk of hemorrhagic stroke conversion with
overdosing including ECASS-I.

The primary objective of the study was to determine the proportion of
estimated body weights that were 10% under or over actual body weights (ABW)
in patients who received alteplase in the ED for an AIS. Secondary objectives
included a comparison of patients who received a dose greater than 10%, within
10%, and less than 10% for the following: evaluation of time to resolution of AIS;
incidence of major bleeding events; incidence of conversion to hemorrhagic stroke;
and in-hospital mortality. Additionally, the proportion of estimated body weights
that were 5% under or over ABW in patients who received alteplase in the ED was
evaluated.

Methods: This study was a single-center, retrospective chart review. All adult
patients who presented to the ED with an AIS and received alteplase were included.
Patients were excluded if they received alteplase outside of the ED or did not have a
documented weight after admission.

Results: A total of 300 patients were reviewed, and 182 met inclusion criteria. Of
those, 47 (25.8%) had their body weight estimated as 10% over or under their ABW.
In addition, 98 (53.8%) had their body weight estimated as 5% over or under their
ABW.

Under and overdosing by 10% did not lead to prolonged time to resolution of AIS
(OR 0.58, 95% CI 0.26 – 1.30 and OR 0.52, 95% CI 0.21 – 1.31, respectively). A
Cox regression model showed that NIHSS (95% CI 0.862-0.943, p-value <0.001)
and MAP on arrival (95% CI 0.978-0.998, p-value 0.023) were statistically significant
for prolonging time to resolution of AIS.

The overall rate of hemorrhagic conversion was 12.5%. Under and overdosing by
10% was not associated with an increased rate of conversion (OR 1.11, 95% CI 0.34 –
3.60 and OR 1.07, 95% CI 0.28 – 4.01, respectively). There was a non-statistically
significant trend towards a higher rate of in-hospital mortality in the underdosed by
10% group. A total of 6/30 (20%) patients experienced mortality in that group (OR
1.34, 95% CI 0.49 – 3.69) as compared to 20/127 (15.7%) in the within 10% and
1/24 (4.2%) in the overdosed by 10% groups (OR 0.23, 95% CI 0.03 – 1.82). A
logistical regression model for in-hospital mortality did show that increased age (p-
value 0.003) and NIHSS on arrival (p-value <0.001) were statistically significant for
affecting mortality.

A regression model showed that age (p-value 0.026) was the only predictor for over
or underestimating a patient’s weight.

Conclusion: Our institutional rate of 25.8% of under or overestimating a patient’s
body weight by a 10% discrepancy is consistent with previously published studies. This

study did not find that under or overdosing a patient with alteplase for an AIS led to
poor clinical outcomes. More discretion is needed when estimating a patient’s ABW in
the ED in order to prevent frequent under and overdosing of weight-based
medications.

290 The Impact of a Standardized Checklist on
Transition of Care During Emergency
Physician Change of Shift

Milano A, Salen P, Stankewicz H/St. Luke’s University Health Network,
Bethlehem, PA

Study Objectives: Transitions of patient care during physicians’ change of shift
introduce the potential for critical information to be missed or distorted, resulting
in possible morbidity. Since 2009, the Joint Commission has encouraged
improving transitions of care as a national safety goal. Our study sought to
determine if utilization of a sign-out checklist resulted in improved quality and
standardization of patient care transitions among emergency medicine (EM)
resident physicians.

Methods: This prospective study assessed EM residents’ transition of care during
departmental group sign-out. After institutional review board (IRB) approval,
residents of varying post-graduate years transferred their patients’ care to the
incoming physician team. For two months, residents gave their typical sign-out. For
the next two months, residents utilized a standardized sign-out checklist. Attending
physicians assessed overall quality of transition of care utilizing visual analog scores
(VAS), and assessed whether specific issues were discussed (ie, diagnosis, tasks to do,
patient disposition, admitting team, code status, if patients were signed out multiple
times, and the need for additional patient information from the attendings).
Continuous data are reported as medians and ranges, with separate Wilcoxon signed
rank tests conducted as appropriate, while categorical data are reported as frequencies
and percentages.

Results: Assessment of transition of care was performed for 77 days (38 days of
status quo, 39 days utilizing a checklist). There were 548 assessments in the pre-
checklist cohort (PCL) and 697 in the post checklist cohort (CL). Attending VAS
assessment of sign out for the CL was 8 (range 2.5 to 10) compared to 7.5 for the PCL
(range .05-.95) (p < .0001). Important aspects of transition of care improved with
implementation of CL, including to-do list (PCL 578/686, 84.3%; CL 482/493,
97.8%; p < .0001); disposition (PCL 683/703, 97.2%; CL 518/521, 99.4%;
p ¼ .004); admitting service (PCL 392/584, 67.1%; CL 321/421, 76.2%; p ¼ .03);
and necessity of attending clarification (PCL 100/427, 23.4%; CL 39/345, 11.3%;
p < .0001). Table displays all data points that were assessed.

Conclusions: A standardized checklist improved the quality of transition of care of
resident sign-out based on assessment by attending observers, as well as discussion of
important transition of care issues.
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291
EMF

Effect of Audit and Feedback on
Physician Adherence to Clinical
Practice Guidelines for
Pneumonia and Sepsis

Trent S, Havranek E, Ginde A, Haukoos J/Denver Health Medical Center, Denver, CO;
University of Colorado, Aurora, CO

Study Objective: Clinical practice guidelines (CPGs) aspire to improve patient
outcomes by decreasing clinical practice variation. Despite this premise, existence
of validated CPGs alone has been insufficient to change clinical practice.
Providing feedback to physicians on the quality of their patient care is one
strategy to improve CPG adherence. Our aim was to estimate the effect of audit
and feedback with peer comparison on emergency physician adherence to CPGs
related to appropriate antibiotic administration for inpatient pneumonia
treatment and completion of the 3 hour Surviving Sepsis Bundle for severe sepsis
/ septic shock.

Methods: We performed a quasi-experimental study using a stepped wedge
design at a single urban academic medical center with approximately 60,000 adult
ED visits annually. Medical records from consecutive, adult patients treated for
either pneumonia or severe sepsis / septic shock in the ED and subsequently
admitted to the hospital were audited for adherence to the respective CPG using a
structured data abstraction form. After two months of baseline measurement,
attending emergency physicians (n¼23) were randomized into one of six clusters
and sequentially crossed over to the intervention group each month until all clusters
had received the intervention. Once a physician cluster crossed into the
intervention group, each physician in that cluster received monthly, detailed
feedback by email on all of their patients meeting inclusion criteria. If treatment in
the ED was non-adherent to the respective CPG, feedback was provided as to what
elements were missing or not in accordance with the CPGs. Additionally, physicians
were provided with the prevalence of adherence for all physicians and shown where
their adherence ranks among other emergency physicians (peer comparison).
Descriptive and bivariate statistics were calculated, and hierarchical multivariable
logistic regression was used to estimate the association between the intervention and
physician adherence to CPG while accounting for physician clustering and repeated
measures.

Results: Among 473 ED patients, including 226 patients admitted for
pneumonia and 247 admitted for severe sepsis / septic shock, feedback with peer
comparison significantly improved adherence to CPGs by 11.9% (95% CI: 3.1-
20.7%) from a baseline of 54% without feedback. The adjusted odds of
providing CPG-adherent care for pneumonia and severe sepsis / septic shock
were 1.6 (95% CI: 1.1-2.4) after the introduction of feedback with peer
comparison. In subgroup analyses, feedback with peer comparison was
significantly more effective (p¼0.02) at improving physician adherence to
appropriate antibiotic administration for inpatient pneumonia (16.8% (95% CI:
4.8-28.6%) than adherence to the 3-hour Surviving Sepsis Bundle (5.0%, 95%
CI: -7.7-17.7%), despite lower baseline adherence to the sepsis CPG (49%) as
compared to the pneumonia CPG (60%).

Conclusions: Feedback with peer comparison significantly improved physician
adherence to CPGs for pneumonia and severe sepsis. This effect was stronger in
improving appropriate antibiotics for inpatient pneumonia treatment as compared to
completion of the 3-hour Surviving Sepsis Bundle. These results likely reflect the
inherent complexities of sepsis resuscitation, which involves multiple tasks from the
entire medical team, not just a single decision by a physician as is the case with selecting
the appropriate antibiotic for treatment of inpatient pneumonia.

292 Exploring the Role of Simulation in Design
Thinking: Redesigning the Emergency
Medicine Patient Experience Through a
Simulated 12-Bed Treatment Area

Leroux E, Wagner E, Boughan M, Wagner A/Stanford University Hospital and Clinics,
Stanford, CA; Stanford University, Stanford, CA

Study Objective: To determine the value of utilizing high-fidelity emergency
department simulation as a tool in the human-centered design process as part of a
design thinking course on improving patient experience.

Methods: In design thinking methodology, empathy research is recognized as a
critical component of generating high-fidelity insights into the problem of inquiry. In
health care, empathy would ideally be achieved by a combination of interviews and by
“walking in your patients’ shoes.” However, due to hospital policies, direct observation
and patient interaction by a group of students within the emergency department is not
feasible.

A 400-square-foot room in our simulation center was partitioned to reflect a
generic emergency department with one trauma bay, one medical resuscitation
bay, and ten patient care areas. The simulation participants included two
emergency physicians, three nurses, an ED technician, and two scribes. Clinical
scenarios were developed by the course instructors and portrayed by the graduate
and undergraduate students taking the course. The simulation lasted forty
minutes. In contrast to traditional medical simulation, medical management of
the clinical scenarios was not emphasized. Instead, we recreated the realistic
emergency department experience to allow the student participants to empathize
many of the emotions, stresses, and sensations experienced by patients and family
members in a real emergency department. This included doctor-patient
interactions, noise levels, critically ill patients nearby, difficult discussions with
providers, and waiting to be seen or updated about time-sensitive medical and
psychiatric complaints.

Results: The design thinking process is traditionally composed of five sequential
phases: empathize, define the problem, generate ideas, prototype, test and evaluate the
solutions. This department-level scenario provided immersion in the patient
experience and formed the foundation of the first two phases. Course participants
noted a high sense of empathy achieved through the simulation. The insights
generated in this phase were subsequently utilized to accelerate progress through the
subsequent stages of the design thinking process. Furthermore, nine of eleven
respondents noted that the simulation was one of the most memorable components of
the design thinking course.

Conclusion: Design thinking can benefit from utilizing simulation, particularly in
the emergency department or other care settings where direct observation is
challenging. Department-level simulation represents an innovative approach to
modeling, understanding, and optimizing the patient experience. It may also hold
promise for investigating other operational issues such as patient throughput or the
introduction of new health technologies.

293 Development and Assessment of a
Simulation Model of Focused and Ongoing
Professional Practice Evaluations

Hock S, Sergel M, Christian E, Carizey R, Perumalsamy P, Patwari R, Clayton GC,
Rumoro D/Rush University Medical Center, Chicago, IL; John H. Stroger, Jr. Hospital of
Cook County, Chicago, IL

Study Objectives: Evaluation of procedural skills of practicing physicians has been
required by the Joint Commission since 2009, a process known as the Ongoing
Professional Practice Evaluation (OPPE). Several methods have been used to assess
these skills, including chart review and verbal assessment of the steps to perform a
procedure. However, for many medical procedures, these methods do not allow for
regularly scheduled objective evaluation. The purpose of this study was to compare
simulated procedural performance assessment to verbal procedural performance
assessment.

Methods: Study participants were practicing emergency medicine physicians.
Seventeen of 26 eligible physicians consented to take part in the study. Two
simulated scenarios were developed to assess skill in placing triple lumen central
catheters (CL) and in performing a lumbar puncture (LP). Each participant
completed both procedures using a simulation and verbal assessment technique.
Emergency physician simulation expert raters utilized previously validated
checklists for each procedure, and provided a global assessment of their confidence
that the physician was capable of performing the procedure proficiently.
McNemar’s Chi-squared test was used to compare performance on verbal and
simulation scenarios.

Results: Participants correctly completed more checklist items on the
simulation-based technique (CL simulation 83% vs verbal 69%, p<0.001; LP
simulation 86% vs verbal 76%, p<0.001). In addition, the simulation-based
assessment had fewer “unable to observe” items (CL simulation 0% vs verbal 14%;
LP simulation 0% vs verbal 5%). Participants above the average score in this study
were more likely than those below average (BA) to be rated a “5” or “very
confident” on their ability to safely and correctly perform the procedure (CL
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simulation 88% vs 67% of BA; CL verbal 62% vs 44% of BA; LP simulation
100% vs 67% of BA; verbal 100% vs 80% of BA).

Conclusion: Our data suggest that a simulation-based assessment technique may
provide a more robust assessment of ongoing physician competence in medical
procedures than verbal assessment. Additionally, above average checklist performance
appears to correlate with higher expert rater confidence regarding physician proficiency.
Using a simulated setting for assessment may provide a better assessment of physician
proficiency in the same environment where remedial training may be immediately
provided.

294 Thematic Analysis of Debrief Themes
Emerging from High Fidelity Interprofessional
In Situ Simulations in the Emergency
Department

McFetridge C, Mastoras G, Poulin C, Norman L, Pozgay A, Weitzman B, Frank JR/
University of Ottawa, Ottawa, ON, Canada

Study Objectives: Resuscitation of critically ill patients is a cornerstone of
emergency medicine, where outcomes are highly dependent on the complex
interplay between effective teamwork, equipment and resource management and
medical expertise. However, deficiencies in this process inevitably arise that
negatively impact patient care. In situ simulation training has been gaining ground
as an effective tool to improve emergency medical team performance. This ongoing
prospective observational study involves the delivery of monthly, in situ
simulations (SIM) followed by debrief sessions in two tertiary care emergency
departments.

This qualitative study sought to identify naturally emerging debrief themes that
arose during interprofessional debrief sessions following in-situ simulations.

Methods: Monthly, in situ simulation (SIM) sessions were conducted in the
emergency departments of two tertiary care, academic hospitals. Sessions were
composed of 2-3 high fidelity cases including management of sepsis, acute GI
bleeds, cardiac arrest, pediatric resuscitation and trauma. Participants were recruited
from the interprofessional team “on shift” in the ED and included attending
emergency physicians, residents, nurses, respiratory therapists and other support
staff. Simulation sessions were followed by a 20-minute, open format debrief
facilitated by SIM trained emergency medicine faculty, residents and a nurse
educator. Debriefers utilized generally techniques such as advocacy-inquiry and
open-ended questioning to facilitate a free-flowing discussion on topics raised by
the interprofessional team. Observational debrief data was collected by an
experienced simulation nurse-research assistant from 11 SIM sessions, involving 30
cases and 181 participants.

Results: Thematic analysis was performed on debrief data compiled by the research
nurse. Debrief topics (134) were grouped into 7 broad themes: equipment/resources,
situational awareness, communication, leadership, medical expertise, technical/
procedural skills and SIM factors. Frequencies were calculated with communication
(42.5%), situational awareness (20.9%) and leadership (11.2%) emerging as the
themes most commonly cited. Inherent SIM factors (10.4%) and equipment/resources
(9.7%) were also somewhat common. Interestingly, medical expertise (3%) and
technical/procedural skills (2.2%) were seldom mentioned. Further sub-thematic
analysis uncovered the use of closed-loop communication (7.5%) and summaries from
the team leader (7.5%) as the most frequent responses. Effective use of resources
(5.2%), calling for help early (5.2%) and difficulty with suspension of reality during
SIM (5.2%) were the next most frequently cited.

Conclusion: Careful thematic, and sub-thematic analysis of common themes
arising during interprofessional debriefing of in-situ simulation sessions identified areas
of high concern among the ED critical care team - chiefly the importance of effective
non-technical and teamwork skills. These data provide important direction for
targeted, departmental quality improvement efforts and have the potential to positively
impact overall patient care.

295 Provider BMI Significantly Impacts CPR
Depth

Julie I, Al-Jahany M, Al-Khulaif A, Clarke S, Bair A/UC Davis Medical Center,
Sacramento, CA; UC Davis, Sacramento, CA

Study Objectives: Depth of chest compressions is closely correlated with improved
outcomes in cardiac arrest, but not all providers may deliver adequate chest
compression depth.

The objective of this study was to determine the experiential and biometric
characteristics associated with adequate chest compression depth delivered by resident
physicians.

Methods: The study was a single-center descriptive study of the depth of chest
compressions delivered by internal medicine residents. Each resident underwent a
1-hour training session focused on code management including specific hands-on
training on effective chest compressions. Upon completion of the session residents
were invited to perform 2 minutes of CPR on a Laerdal 3G SimMan under
optimal conditions (performer rested, head of bed lowered, bed to lowest height,
side rails down, backboard in place). Residents were then asked to provide
information about their height and weight (used to calculate a Body Mass Index
(BMI)), age, and prior experience delivering compressions. A total of 33 residents
were included in final analysis. Adequate compression depth was defined as �35
mm and measured at 30-second intervals by the Laerdal model. Logistic regression
models were derived to determine the independent contribution of BMI on
compression depth.

Results: Participants’ BMIs ranged from 17.75 to 40.68 and compression
depth ranged from 24 to 59 mm. Wilcoxon rank sum tests demonstrate that
BMI is a significant predictor of inadequate compression depth at 60, 90 and
120 seconds (Z ¼ -3.4, -3.3, -2.8 with p ¼ 0.001, 0.009, and 0.005,
respectively). At 120 seconds, increased BMI was a significant associated
with adequate compression depth (Odds Ratio¼ 1.2,95% CI 1.01-1.55). At
120 seconds, 15 residents performed adequate compressions with a mean
BMI of 25.4 and 18 performed inadequate compressions with a mean BMI of
21.4.

Conclusion: Providers with lower BMI are at higher risk of providing inadequate
chest compression depth for greater than one minute. It may be beneficial for team
members with higher BMI to deliver compressions during CPR.

296 Implementation of Tactical Breathing During
Simulated Stressful Situations and Effects on
Clinical Performance

Grubish L, Kessler J, McGrane K, Bothwell J/Madigan Army Medical Center, Tacoma,
WA

Study Objectives: There is little research on stress and how it effects clinician
performance. Mitigating stress has been shown to improve performance in
clinical situations. Airway management is one of the stressful situations that
emergency department physicians often find themselves in. Tactical
breathing is a technique that has promise decreasing stress while maintaining
optimal performance. Our study evaluates airway management in cadaveric
model while undergoing simulated stressful situations while using tactical
breathing.

Methods: A prospective crossover design using a single cohort of emergency
medicine residents was used for this study. The primary objective was to compare time
to intubation in a simulated stressful situation with and without tactical breathing. The
secondary objectives were measuring success rates of intubation and if participates
would implement tactical breathing.

Results: Mean time to intubation in the control group was 23.75 seconds while the
mean time to intubation in a simulated stressful situation without tactical breathing
was 24.90 seconds and with tactical breathing was 25.27 seconds. The overall success
rate in the control group was 96%. The success rate in the simulated stressful situation
without tactical breathing was 85% compared to the simulated stressful situation,
which was 100%. When surveyed, 63% of the partipates strongly agreed/agreed that
tactical breathing improved their performance where 15% where neutral or 22%
disagreed.

Conclusion: Although the mean intubation times between the groups were not
significantly different, the overall success rate of intubation in the simulated stressful
situation with tactical breathing was 100% with the majority of partipates agreeing that
tactical breathing improved their success rate.

297 Central Venous Catheter Insertion Training:
A Hospital-Wide Approach

Steiner B, Evans L, Bonz J/Yale New Haven Hospital, New Haven, CT; Yale-New Haven
Hospital, New Haven, CT

Study Objectives: Procedural simulation increases operator efficiency and
reduces complications. The evidence for this has been mounting over the last
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decade, and is well-established for the placement of central venous catheters
(CVCs). Many specialties that routinely place CVCs have instituted their own
simulation training courses for their trainees. These courses vary widely in rigor
and content. In one hospital system there may be over five different simulation
courses for training house staff. Many programs do not even have a formal training
program in CVC placement.

In the winter of 2015, the Director of Procedural Simulation at the Yale
Center for Medical Simulation (YCMS) met with hospital administration of the
Yale Health System to discuss the feasibility of a new concept: a hospital-
mandated CVC training program that was a prerequisite to placing a CVC within
the Yale Health System, regardless of specialty. This discussion was fostered by a
desire on the part of hospital administration to address the ever-present morbidity
associated with Central Line Associated Blood Stream Infections (CLABSI) and
the higher than average rate of CVC associated pneumothoraxes within the health
system.

Once the hospital committed to a hospital-wide mandate, YCMS was chosen to
direct the effort. In part, this was because YCMS has expertise in CVC training, having
designed a CVC training course validated in an Agency for Healthcare Research and
Quality (AHRQ) funded study.

Methods: The first session starts with a small group discussion reviewing
informed consent, CLABSI, CVC relevant anatomy, ultrasound and vascular
access, as well as Seldinger technique. Next, the trainees undergo hands-on training
with ultrasound and vascular access models. Lastly, the instructor leads an
interactive demonstration of CVC placement while modeling complete sterile
precautions throughout. The instructor highlights technical nuances and common
pitfalls.

The second session consists of one-on-one instruction with the trainee until they
are ready to “test out.” The testing is done against a previously published
predetermined checklist coupled with an evaluator driven global assessment to establish
passing. The entire testing encounter is videotaped from two cameras and subsequently
archived.

Results: 102 residents from 14 specialties went through the mandated CVC
training course. A total of 11 instructors taught a total of 129 hours. Ten trainees
failed on their first attempt and required further training (10% failure rate). Of
those who failed their first test, two failed a subsequent test (20%). Anonymous
pre- and post-course surveys showed that trainees’ confidence level increased from
2.4 to 4.3 on a five point Likert scale. The total cost of administering this program
was $30,938.

Conclusions: The YCMS is in its first year of operating a mandatory hospital-wide
CVC training program and will continue training all new house staff, fellows, and
attendings in this important procedure. We believe that with mounting scholarship as
its foundation, this type of mandate is necessary for improved patient care and that
other institutions can gain from our experiences in implementing simulated procedural
training as policy.

298 Detecting Blood Loss With a Wearable
Photoplethysmography Device

Darling CE, Reljin N, Zimmer G, Malyuta Y, Blehar D, Mendelson Y, Chon K/UMass
Medical School, Worcester, MA; University of Connecticut, Storrs, CT; Worcester
Polytechnical Institute, Worcester, MA

Study Objective: Assessing trauma patients for occult hemorrhage is central to
trauma triage. Massive bleeding (> 30% of blood volume), if not promptly treated,
may progress to hemorrhagic shock. Identifying patients at risk of imminent shock is a
challenging task in out-of-hospital and battlefield settings given the variability of
traditional vital signs, such as pulse and blood pressure. In this investigation we
describe the ability of wearable, photoplethysmography (PPG) devices to detect blood
loss.

Methods: Two groups of research subjects (n¼23) were analyzed. Group 1: 9
consenting volunteers subjected to 900 ml of bloodletting while wearing one or
more PPG sensors, resulting in 19 recordings. Group 2: 14 emergency
department (ED) patients consented to wear custom-made multichannel pulse
oximeters on the same locations (forehead, ear and finger) (19 recordings as
well), while experiencing no net blood loss as verified by blinded physician
adjudication. PPG data was stored internally in the device and later analyzed.
A machine learning algorithm was used to classify the two research groups and

the performance of the algorithm was measured by calculating sensitivity/
specificity.

Results: The average age of research subjects was 34, 82% were male, initial
sBP averaged 130 mmHg and HR 81 bpm. The analyzed PPG data
demonstrated an overall accuracy of 82.9%, a sensitivity of 89.3% and a
specificity of 78.2%.

Conclusion: The preliminary results from this ongoing study of a novel,
wearable PPG device demonstrate high sensitivity and moderate specificity at
categorizing blood loss. Increasing the number of subjects, both with and
without blood loss, will allow for a more thorough evaluation of the device’s
capabilities.

299 Withdrawn

300 Comparative Analysis of Five Methods of
Emergency Zipper Release by Experienced
Versus Novice Clinicians

Oquist M, Buck L, Keegan M, Emery M, Bush C, Ouellette L/College of Human
Medicine, Michigan State University, Grand Rapids, MI

Study Objective: Penile zipper injury is usually caused by entrapment of penile
tissue (foreskin, shaft, or glans) in the actuator or the teeth of the zipper. It is one of the
most common genital injuries in prepubertal boys. The primary aim of this proposal
was to compare five common techniques for releasing zipper-entrapped skin using an
animal model.

Methods: This was a prospective, randomized trial using an animal model
consisting of chicken skin firmly entrapped by a metal zipper on a pair of denim
jeans. Volunteers consisted of emergency medicine physician faculty and medical
students (novice clinicians). During the simulation lab, participants were taught the
five common techniques for releasing zipper-entrapped skin: 1) cutting the median
bar; 2) using a screwdriver to separate faceplates; 3) manipulation of the zipper
using mineral oil; 4) lateral compression of the zip fastener using pliers; and 5)
removing the teeth of zip mechanism using trauma scissors. Order of the
techniques was chosen by a random number generator. Subjects were timed by
evaluators using a digital stopwatch from the time they were told to start until
successful release of the entrapped skin. Success was defined as release of the
entrapped skin while minimizing trauma to the skin. Failure to successfully release
the entrapped skin within 5 minutes or causing full thickness laceration to the skin
was logged as failures. Comparisons were made between each technique and
between training levels (ie, student versus faculty) for both success rate and time to
successful release of entrapped skin utilizing Chi-Square, and 2-tailed unpaired t-
tests.

Results: Volunteers consisted of 12 EM physician faculty and 18 medical
students. Overall, procedure times were 16.2 sec faster for EM faculty compared to
students (P<.05); however, success rates did not vary significantly. Gentle
manipulation of the zipper using mineral oil lubricant was clearly the most
successful technique in novice (94%) or experienced clinicians (100%). Because of
the small number of successful procedures, the times in student and faculty
clinicians were combined. Gentle manipulation of the zipper using mineral oil
lubricant was the quickest technique among novice or experienced clinicians (53.9
+/- 25.6 sec), followed by cutting the median bar (126.0 +/- 110 sec) and use of a
screwdriver to widen the faceplates (131.6 +/- 90.5 sec). The procedure that was
the least traumatic to skin involved cutting the closed teeth of the zipper using
trauma scissors, permitting the unzipping of the zipper from the distal end
(P<.05). Using this method there is no direct manipulation of the entrapped skin,
minimizing skin trauma. Gentle manipulation was the preferred technique overall,
followed by cutting the closed teeth of the zipper using trauma scissors, permitting
the unzipping of the zipper from the distal end.

Conclusions: This is the first randomized trial to compare the five methods for
releasing zipper-entrapped skin. Based on our animal model the preferred
technique is simply gentle manipulation of the zipper using mineral oil lubricant.
If this is not immediately effective, clinicians may wish to try cutting the closed
teeth of the zipper using trauma scissors, and unzipping the zipper from the distal
end.
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301 The Effect of Limb Elevation on Bleeding
Control in a Human Venous Hemorrhage
Model

Du Pont D, Griesser C, Shofer F, Dickinson E/Perelman School of Medicine, University
of Pennsylvania, Philadelphia, PA; Hospital of the University of Pennsylvania,
Philadelphia, PA

Study Objectives: The use of limb elevation as an adjunct to direct wound
pressure for the control of extremity hemorrhage had for many decades been a
standard part of first aid and out-of-hospital EMS provider training. In 2010, the
American Heart Association classified limb elevation for hemorrhage control as a
“Class III” intervention (treatment was not useful/effective and may be harmful)
because “the hemostatic effect of elevation has not been studied.” The purpose of
this study was to examine the effectiveness of limb elevation as an intervention to
control bleeding.

Methods: This was a prospective, randomized, crossover-controlled study. An IV
catheter was inserted into the dorsum of the right hand of each volunteer to simulate
venous wound hemorrhage. The subjects were then randomized to initially bleed in
one of two positions: arm elevated or arm dependent. A second determination of blood
loss was then made reversing the arm positions from dependent to elevated position or
from elevated to dependent position. Each subject’s blood loss in the two positions was
quantified and analyzed.

Results: Twenty-five adult volunteers were enrolled in the study. One female
subject was excluded from the study because of an unsuccessful attempt at vein
cannulation. The remaining 24 participants underwent successful cannulation of
a dorsal hand vein on the first attempt. Participants bled less when the arm was
in the elevated position as compared to the blood loss with the arm in a
dependent position (0.015 versus 0.55 grams, respectively; mean
difference¼0.545, p ¼0.0002). Only 3 of the 24 (12.5%) participants
demonstrated any blood loss in the limb-elevated position (0.1 grams for all 3).
There were two participants who produced visible blood on the gauze in the
down position, and no visible blood on the gauze when allowed to bleed in the
elevated position; however, the weight of the blood loss was below the 0.1 gram
sensitivity of the scale.

Conclusion: The results clearly demonstrate that elevation of an extremity is a
simple intervention that reduces venous hemorrhage when compared to a limb that is
not elevated. We recommend that wound elevation be reintegrated into standard
hemorrhage control educational standards and protocols for first aid and EMS
providers.

302 Rib Fractures in the PanScan Era
Murphy CE IV, Rodriguez R/UCSF/SFGH, San Francisco, CA

Study Objectives: Rib fractures are the most common thoracic injuries in blunt
trauma patients. Fractures of the first and second ribs are traditionally thought to be
indicative of significant trauma and are associated with serious injuries, particularly to
the great vessels. Increased chest CT utilization in blunt trauma evaluation may
diagnose minor, clinically irrelevant fractures.

We sought to determine 1) The frequency of rib fracture seen on chest CT only
(SOCTO) versus chest x-ray (CXR), 2) The frequency of rib fracture associated great
vessel injuries, and 3) Mortality considering patients with rib fracture SOCTO and
fractures of the first or second rib.

Methods: Focusing primarily on patients who had both CXR and chest CT, we
conducted a pre-planned analysis of two prospectively enrolled cohorts with the
following inclusion criteria: age > 14 years, blunt trauma within 12 hours of ED
presentation, and receiving CXR or chest CT during trauma evaluation. We defined
rib fractures and other thoracic injuries according to CT reports and followed patients
through their hospital course to determine clinical outcomes.

Results: Of 21,382 enrolled subjects, 8661 (40.5%) had both CXR and chest
CT and 2071 (23.9%) of these had rib fractures, making it the most common
thoracic injury. 286 subjects (3.3%) had first or second rib fractures. Rib fractures
were SOCTO in 1368 (66.1%). Rib fracture patients had higher admission rates
(88.7% versus 45.8%: mean difference 42.9%, 95% confidence interval [CI]
41.4% to 44.4%) and mortality (5.6% versus 2.7%: mean difference 2.9%, 95% CI
1.8% to 4.0%) than patients without rib fractures. Mortality of patients with rib
fracture SOCTO was not significantly different than that of patients with fractures
also seen on CXR (4.8% versus 5.7%: mean difference 0.9%, 95% CI -2.2 to

4.8%). Great vessel or aortic injury was higher amongst patients with first or second
rib fractures (2.8% versus 0.5%: mean difference 2.3%, 95% CI 0.3 to 4.3%).
Patients with first or second rib fractures had significantly higher mortality than
patients with fractures of ribs 3-12 (7.34% versus 4.18%: mean difference 3.2%,
95% CI 0.2% to 6.97%).

Conclusions: Under current blunt trauma imaging protocols that commonly
include chest CT, most rib fractures are SOCTO. Patients with rib fractures had
higher admission rates and mortality than patients without rib fractures, but there is
no difference in mortality of patients with rib fractures SOCTO compared with
those whose fractures were seen on CXR. Patients with first or second rib fractures
had a higher prevalence of great vessel injury and their mortality was significantly
higher.

303 Resuscitative Endovascular Balloon
Occlusion of the Aorta Improves Quality of
Resuscitation Versus Thoracotomy in
Patients in Traumatic Arrest

Teeter W, Romagnoli A, Hoehn M, Menaker J, Hu P, Stein D, Scalea T, Brenner M/RA
Cowley Shock Trauma Center, Baltimore, MD; R Adams Cowley Shock Trauma Center,
Baltimore, MD

Study Objective: Resuscitative endovascular balloon occlusion of the aorta
(REBOA) is emerging as a potential alternative to resuscitative thoracotomy (RT) in
select patients with exsanguinating hemorrhage below the diaphragm. For those
patients in cardiac arrest, the combination of aortic occlusion and cardiac massage,
either via closed chest compressions (CCC) or open chest cardiac massage (OCCM),
may increase cerebral and coronary perfusion, as well as decrease distal hemorrhage.
The purpose of this study is to compare the quality of CCC or OCCM that patients
receive in REBOA versus RT.

Methods: From May 2014 to April 2016, any patient arriving in traumatic
arrest and receiving aortic occlusion with REBOA or RT were included. All patients
were in arrest on, or shortly after, arrival. Patients with cardiac injury requiring
surgical intervention were excluded. Total cardiac compression time (TCCT,
minutes: seconds) is defined as the total time that CCC was performed for REBOA
patients, and the total time that CCC (prior to RT) and OCCM (after chest
opened) was performed for RT patients. All resuscitations were captured by
prospective, real-time, multi-view videography. Exact times for all steps in the
resuscitation were reviewed and documented by two independent physician
reviewers. Statistical tests used include t-test for continuous data, and Fischer’s
exact test for categorical data.

Results: During the study period, 47 patients with aortic occlusion after arrest
were enrolled: 19 REBOA and 28 RT. Most were male (89%). Mean age was
35�14 years and mean ISS was 29.5�20.3 neither of which differed between
groups (ISS all p> 0.5). The mean time of TCCT for each group was 15:44�07:20
for REBOA versus 11:08�07:41 for RT. As a percentage of the total length of
resuscitation, TCCT for REBOA was significantly improved over RT (84.9�13.2%
versus 54.5�18.7%, p < 0.0001). Resuscitation as measured by TCCT improved
for RT after open cross-clamp to 67.6�25.8% of the time, but remained
significantly less than the same period for REBOA 86.9�11.1% (p ¼ 0.004). The
difference in TCCT occurring prior to aortic occlusion by either REBOA or open
cross-clamp was even more pronounced, with compressions occurring 88.3�7.8%
of the time during resuscitation with REBOA versus 35.4�16.6% of the time in
patients receiving RT.

Conclusion: REBOA is currently being performed as an alternative to RT in
select centers for patients with exsanguinating hemorrhage below the diaphragm,
including those in arrest. This shift in practice decreases the morbidity of aortic
occlusion, decreases the exposure hazard for providers, and may improve
resuscitation. These results suggest that the length of cardiac compressions is longer
for patients receiving REBOA versus RT before, during, and after aortic occlusion.
A published multi-institutional trial has demonstrated that the time from admission
to aortic occlusion is similar between the two procedures. The time required to
perform the thoracotomy for RT may be better spent performing CCC
concurrently with REBOA, as that lost time significantly reduces length of time of
cardiac compression, and possibly cerebral and coronary perfusion. Variables for
perfusion during resuscitation must be examined in order to understand the effects
of cardiac compressions and aortic occlusion on patients in arrest due to
hemorrhagic shock.
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304 Computerized Screening for Major
Depressive Disorder and Suicide Risk in an
Emergency Department

Biddle E, Davis SM, Layman SM, Khafaji S/West Virginia University,
Morgantown, WV

Study Objectives: It has been estimated that approximately 70% of those who
complete suicide visit the emergency department (ED) shortly before death for
reasons other than those that are suicide related. Thus, a first step to diagnosis can
include screening patients to identify the symptoms of major depressive disorder
that may contribute to suicidal ideation. A recently developed tool - The
Computerized Adaptive Diagnostic Screening Tool for Major Depressive Disorder
(CAD-MDD) -has remarkably high sensitivity (0.95) and specificity (0.87) rates for
predicting a diagnosis of MDD. By supplementing the CAD-MDD with four
screening questions from the Columbia-Suicide Severity Rating Scale, the new tool
(CAD-MDD-S) will readily identify those patients with suicidal thoughts, intent,
plans, and behaviors. Specific objectives included: 1.) Identify and assess procedures
for emergency departments to operationalize the CAD-MDD-S tool, 2.) Evaluate
clinician’s feedback, and 3.) Determine the associated costs from the ED’s
perspective.

Methods: For this exploratory research, a case study design using sequential mixed
methods was selected for this study. The CAD-MDD-S was administered to
ambulatory adult patients (18+) who presented at an academic emergency department
for non-mental health concerns. A process evaluation was conducted to explore the
degree to which implementation and operationalization of CAD-MDD-S was done as
planned and the extent to which it reached the target patient population. A perception
survey was administered to measure the clinician’s acceptability of the screening tool.
An economic analysis was conducted to measure the costs associated with adopting the
CAD-MDD-S from the ED’s perspective.

Results: Of the 295 patients approached in the emergency department 68
(23.0%) declined to complete the screening tool. Of the 227, 62 screened positive
for major depressive disorder and 10 for risk of suicide. Clinicians were initially
concerned about potential increases in their workload, interference with their job
duties, and patients being upset regarding the sensitive nature of the questions,
among other issues. The perception survey showed that over 70% of those in the
ED would favor adopting a screening tool to identify MDD in the ED and more
than 80% would favor adopting a screening tool to identify risk of suicide. Without
making major information system changes in this ED, administering the CAD-
MDD-S would require additional staff, with a cost of $137,970 annually for 24
hours 7 days per week coverage.

Conclusions: This study has demonstrated that the administration of the CAD-
MDD-S diagnostic screening tool is feasible. The administration time ranging from 2
to 7 minutes does not present a substantial burden to the administrator or to the
patient. The survey and analysis provided information on key diffusion variables for
encouraging the adoption of an effective diagnostic screening tool into the clinical
health care environment.

305 Medical, Traumatic, and Psychological
Emergencies in Incarcerated Patients

Couture R, Whittle J, Carter C, Copeland D/University of Tennessee College of
Medicine at Chattanooga, Chattanooga, TN

Study Objectives: The purpose of this research is to gather data on incarcerated
individuals who present to the emergency department and their rates of medical,
psychological, and traumatic disease.

Methods: We conducted a retrospective medical record review of all
incarcerated patients seen at the adult Erlanger Baroness Emergency Department in
Chattanooga, TN, from January 2012 to December 2014. Data collected included
age, race, sex, diagnosis, disposition, and whether access to care was cited as a
contributing factor to presentation to the ED. Additionally in trauma patients we
collected data on cause and mechanism of injury, need for procedures and specialty
consults.

Results: There were 894 visits from incarcerated persons. 578 visits (64.65%)
were medical, 37 visits (4.1%) were psychiatric, and 279 visits (31.2%) were for
trauma. 129 patients had multiple visits. The most common medical comorbidities
were hypertension (149 or 25.91%), COPD (77 or 13.39%), and seizures (67 or

11.65%). 247 (42.96%) of patients reported psychiatric comorbidities. 353
(61.39%) reported tobacco use. 238 (41.39%) reported alcohol and/or drug
addictions. In 38 of the 894 visits (4.26%) access to care was cited as a contributing
factor to their need for emergency care. In medical patients the most common
diagnosis was neurological (.23 per patient visit). The most common causes of
traumatic injuries included 118 (42.45%) accidental, 89 (32.02%) due to assault,
43 (15.47%) self-inflicted. The most common mechanisms of injury included 118
(42.45%) with blunt objects/punch/kick, 84 (30.22%) falls, and 30 (10.79 %) with
knife/sharp object. 84 trauma patients (30.10%) had procedures performed by the
emergency physician, 27 (9.71%) had an in ED procedure performed by a
specialist, 4 (1.43%) had multiple procedures by multiple providers, and 2 (0.72%)
went to the operating room. The most common final diagnoses in trauma 120 (0.43
per patient visit) with contusions/hematomas/abrasions, 97 (0.35 per patient visit)
laceration/avulsion/bite/puncture wounds, 83 (0.30 per patient visit) bone
fractures.

Conclusion: Incarcerated patients presenting to the ED have high rates of
medical comorbidities, especially hypertension and seizures. This population also
has high rates of psychiatric disease and substance abuse. Patients with medical
complaints were more likely to require admission than those with traumatic
injuries. In 4.5% (38) of visits, access to care was specifically cited as a
contributing factor. The real number is likely much higher when lack of
documentation, noncompliance, and other factors are assessed. Medical
patients most commonly presented for neurological disease processes. 32% of
traumatic injuries were the result of physical assault sustained by the inmate.
Most trauma occurred by falls or blunt trauma. Most traumatic injuries
did not require specialist consult, but orthopedic surgery was the most
commonly placed consult. Most procedures were performed by the emergency
physician.

306 Understanding Non-urgent Emergency
Department Visits for Gynecological
Complaints

Fisher R, Peltzer-Jones J, Anker L, Liroff M, Caldwell M, Zimny E, Klausner H/Wayne
State University School of Medicine, Detroit, MI; Henry Ford Hospital, Detroit, MI

Study Objectives: While poorly documented in existent literature, emergency
physicians care for large numbers of women with gynecological complaints, many of
which could be considered “non-urgent.” It is unclear as to what contributes to the
decisionmaking of patients with non-urgent gynecologic complaints to seek out care
in the emergency setting. The purpose of this survey was to understand reasons
women choose the emergency department for routine gynecological complaints, and
the effects health literacy has on this decision making.

Methods: From October 2014 to April 2016, a convenience sample of females
older than 18 who presented to an ED were approached to participate in a voluntary
survey. This survey consisted of 29 questions inquiring about current medical care, past
sexual health history, and reasons behind health care decisions. Health literacy was
measured by the Rapid Estimate of Adult Literacy in Medicine (REALM). Visit
outcome, discharge diagnosis and providers’ opinions if the visit was truly “emergent”
was also recorded.

Results: A total of 148 surveys were analyzed. Age of women ranged from 18
to 48. Of all women surveyed, 88% had insurance coverage. While the majority
of respondents had outpatient gynecological care - 33% went to a PCP for care
and 40% went to a gynecologist - 18% relied upon the ED to be their regular
source of gynecologic care. Amongst all surveyed, 85% believed their problem
required emergency care, but only 21% were determined to have an emergency
according to the treating provider. Women’s most common source of sexual
health education was the internet (78%) followed by PCP/Gyn (74%). Although
51% stated they had difficulty scheduling an appointment with an outpatient
provider soon enough to address their complaint, 68% responded they would still
come to the emergency department even if they were able to see a primary care
physician or gynecologist within 48 hours (10 of these women believed their own
presentation at time of study was not emergent). The other most common reasons
women sought care in the emergency department included: 61% believed they
received better testing, 31% felt they had more privacy, 18% had difficulty
finding transportation to appointments, and 16% had a bad experience at a clinic
in the past. In regards to health literacy, 57% had adequate literacy. Health
Literacy level did not statistically moderate many decision factors except for the
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following: those with adequate health literacy were more likely to use a specialist
for regular gyn check-ups as compared to those with lower health literacy
(p¼0.005); those with lower health literacy were more likely to report problems
with transportation (p¼0.011) and those with lower health literacy believed the
ED offered more privacy in their care (p¼0.045).

Conclusion: Many women chose the emergency department for their non-
emergent gynecological concerns due to problems with appointment access and
transportation. Health literacy does not appear to strongly moderate the choice in
going to an ED as much as beliefs about care being better and faster. Physicians and
patients do not agree upon what constitutes the need for an emergency visit, and thus,
increasing education about sexual health, improving access to outpatient providers, and
reserving more same-day appointments, could help to decrease this type of non-urgent
emergency department use.

307 Injuries Sustained in Law Enforcement
Encounters Where Excessive Force is
Alleged

Strote J, Hickman MJ/University of Washington Medical Center, Seattle, WA; Seattle
University, Seattle, WA

Study Objectives: Use of excessive force (UOEF) complaints against law
enforcement are increasingly controversial and can impact police training and behavior.
Very little is known about what types of injuries occur in cases where UOEF is alleged.
We hypothesized that encounters where such complaints are made would be associated
with a high number of significant traumatic injuries.

Methods: Individuals making UOEF complaints against a single urban police
department during the three-year period from 2010-2012 were identified. Records
from the emergency department (ED) where all patients in custody are taken were
searched for visits within 72 hours of the incident. Variables included demographic
data, drug or alcohol use, documentation of alleged UOEF, final diagnosis, and
disposition.

Results: Of the 235 complaints filed, 43 (18%) individuals were evaluated in the
ED. Of those evaluated, the average age was 40 (interquartile range 30-49) and 65%
were male. 84% (36) of subjects had a psychiatric or drug history and of the 25 (58%)
who were tested for alcohol and/or drugs, 18 (72%) had a positive result. Nine (21%)
medical histories contained a reference to the patient complaining of inappropriate
police behavior. The most common diagnoses were soft tissue injuries (19; 44%) and
psychiatric, drug use, or non-traumatic medical (12; 28%). More significant injuries
included minor closed head injuries (5; 12%), fractures (4; 9%) and gun shot wounds
(2;5%). The vast majority of patients were discharged to jail (19; 44%) or to self care
(18; 42%); six (14%) patients were admitted. Of those admitted, two were for gun shot
wounds, two were involuntary psychiatric admissions, one was for unexplained
weakness, and one was for a non-traumatic medical condition.

Conclusion: In this limited study of one law enforcement agency, the large
majority of patients alleging UOEF did not require immediate medical attention. Of
those who did, the majority of injuries were minor, did not require significant medical
intervention, and occurred at frequencies consistent with prior studies examining
injuries from all law enforcement use of force.

308 Linking Suicide Attempt Patients With
Community Support Programs: The Effect of
a Crisis Intervention Team Operating in the
Emergency Department

Ahn E, Moon S, Kim J, Jun S, Yoon S, Ko Y-H, Cho H, Song J/Korea University Medical
Center, Seoul, Korea, Republic of; Korea University Medical Center, Ansan, Korea,
Republic of

Study Objective: According to the World Health Organization (WHO), suicide
rates in South Korea are the highest in the world. Suicide prevention is one of the
most important public health and social issues in South Korea. To this end, there
are many community support programs for patients who attempt suicide or self-
harm, with the purpose of reducing re-attempt rates. In line with such trends, the
Department of Emergency Medicine (ED) at Korea University Ansan Hospital
(KUAH), in conjunction with the Ministry of Health, launched a Crisis
Intervention Team (CIT) for suicide attempt patients. This study analyzes the effect
of the CIT on community support program linkage for suicide attempt patients that
visited the ED.

Methods: This is a before-and-after analysis, which was conducted in the ED
of a tertiary academic teaching hospital in Ansan, Korea. Data on suicide attempt
patients was collected using ED medical records and was matched against the
database of community mental health care centers, where patients were referred
for follow-up. The intervention group was defined as suicide attempt patients
visiting the ED from Jan to Dec 2015 and the control group was defined as
suicide attempt patients visited the ED from Aug 2014 to July 2015. Before the
creation of the CIT, suicide attempt patients were referred to community mental
health care centers directly from the ED for counselling after ED discharge.
Patients are followed up for at least 8 weeks. Comprised of two social workers, the
CIT began active counselling in the ED, with regular contact post-discharge to
guide suicide attempt patients to maintain longer-term counselling with
community suicide prevention centers. Primary outcome was completion of 8-
week follow-up by community mental health care centers. A multivariable logistic
regression analysis was used to compared outcome between two groups adjusting
for potential risks; sex, age, insurance level, initial mental status, suicide
mechanism, ED result.

Results: Of the total 47,911 patients visiting ED during the pre-intervention
period, 318 (0.7%) patients (control group) attempted suicide, and among the 49,534
patients from the post-intervention period, 360 (0.7%) patients (intervention group)
attempted suicide. The most common suicide attempt method was drug ingestion in
both groups (control group N¼174, 54.7%, intervention group N¼197, 54.7%).
Completion rates of the 8-week follow-up was 19.6% in the control group and 88.4%
in the intervention group. (p<0.001) The adjusted odds ratio (95% confidence
interval) of the intervention group compared to the control group for completion of
follow up was 6.47 (3.08-13.60).

Conclusion: Intervention with the CIT showed higher rates of completion of the
8-week follow-up counselling program provided by community suicide prevention
centers. Further study to investigate the long term outcome of the suicide attempt
patients is warranted.

309
EMF

Epidemiological Analysis of Drug-
Facilitated Sexual Assault in
Washington, DC

Dynin M, DeVore H, Lane D, Scafide K/Georgetown University Hospital/Washington
Hospital Center Emergency Medicine Residency Program, Washington, DC; Medstar
Washington Hospital Center, Washington, DC; Medstar Southern Maryland, Clinton,
MD; George Mason University, Fairfax, VA

Study Objectives: Drug-facilitated sexual assault (DFSA) is a growing public health
concern with national interest. There is a critical lack of published research on the
extent and characteristics of DFSA victimization. The purpose of this retrospective
epidemiological study was to examine the prevalence and features of drug-facilitated
sexual assaults and DFSA patients seeking medical forensic examinations. In addition,
this study explored toxicology results, the relationship of patient and assailant, and the
relative rates of reporting assaults to law enforcement.

Methods: The study was a retrospective systematic review of charts from
October 2011 to September 2014. Data were collected from all competent adults
with concern for sexual assault who consented to a medical forensic examination by
the DC Sexual Assault Nurse Examiner (SANE) Program in Washington, DC. All
charts were further refined to DFSA cases based on inclusion criteria. DFSA
inclusion criteria were at least two positive responses out of the four following
questions: (1) voluntary drug ingestion; (2) loss of consciousness; (3) concern for
being drugged; and (4) nausea/vomiting. All the DFSA charts were reviewed and
statistical analysis was performed.

Results: 325 DFSA charts were reviewed. The average patient age was 27
and 92% were female. The ethnic distribution was: African American 41%,
Caucasian 40%, Hispanic 7%, Asians 2%, and the rest were mixed or stated
“other.” Patients characterized 30% of their assailants as acquaintances, 27% as
strangers and 26% stated assailant relationship was unknown due to loss of
consciousness.

73% of patients were concerned for being drugged and 91% noted loss of
consciousness. 94% of the patients admitted to voluntary drug ingestion and 86%
listed alcohol as one of their voluntary drugs. Of the 77% of patients who underwent
toxicology screens, 82% were positive for drug toxins. Ethanol was most prominent
and represented 53% of positive toxicology reports. Other drug toxins included:
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stimulants (30%); cannabis (29%); hallucinogenic or dissociative drugs (12%); opiates
(8%); and depressants (5%).

Overall, 58% of DFSA patients reported the sexual assault to police, yet only
53% of those who believed they were drugged filed a report. African Americans
and Hispanics were more likely to initiate a police report, 70% and 73%
respectively, compared to 43% of Caucasians. When relationships were called
acquaintances, 55% of patients reported assaults. Yet when the assailant was a
stranger or unknown relationship, 66% and 60% of patients reported to the
police, respectively.

Conclusion: Drug-facilitated sexual assaults are some of the most challenging cases
seen in the emergency department and by forensic teams. This study found that almost
all the patients had voluntary ingestions, most of which were alcohol. However, nearly
three-fourths of patients also had concern for being drugged. Patient-assailant
relationships varied, yet patients were more likely to report assaults to the police if the
assailant was a stranger.

By developing a more comprehensive understanding of DFSA, we can improve
DFSA patient screening by emergency physicians and forensic nursing, target
community outreach and education, and set up future research.

310 Damage Control Resuscitation: A Trial of
Combination of HBOC-201® and
Resuscitation Fluids in a Swine Model of
Severe Hemorrhagic Shock

Baker N, Walchak AC, Gaffigan M, Conley S, Zarow G, Gamble C, Leatherman M/Naval
Medical Center Portsmouth, Portsmouth, VA; The Henry M. Jackson Foundation,
Bethesda, MD

Study Objectives: Towards saving lives on the battlefield, blood products are
constrained by temperature and shelf life, and standard resuscitative fluids lack the
ability to carry oxygen to tissue. Hemoglobin-based oxygen carriers (HBOC), on
the other hand, can deliver oxygen, have an extended shelf life, and do not have to
be refrigerated. HBOC-201 is a purified, cross-linked, acellular bovine hemoglobin
in a modified Lactated Ringer’s solution. This study compared the survival benefit
of four different resuscitative fluid strategies in a swine model of severe hemorrhagic
shock.

Utilizing an established multi-trauma swine model with severe hemorrhage shock,
we sought to determine whether HBOC-201 in combination with standard
recommended therapies confers any survival benefit.

Methods: Under general anesthesia, we obtained vascular access and using a bolt
gun induced a unilateral mid-shaft femur fracture, followed by a femoral arteriotomy
using a 6mm vascular biopsy punch. Free bleeding occurred until mean arterial
pressure reached 25mmHg, at which point hemostatic gauze and pressure bandages
were applied, followed by administration of the previously randomized resuscitative
fluid mixture. Subjects were randomly assigned to one of four intravenous resuscitation
treatment cohorts: 1) Hextend (Hex, n¼6); 2) Fresh frozen plasma (FFP, n¼7); 3)
Fresh frozen plasma+HBOC 201+Hypertonic saline (HBOC+HTS, n¼7); or 4)
FFP+HBOC-201 (FFP+HBOC, n¼7). The subjects were monitored for four hours
post treatment.

Results: Cardiac output trended higher and mean arterial pressure was significantly
higher for HBOC+HTS and HBOC+FFP than for other groups (p<0.05). Urinary
output, a crucial measure of renal function during physiologic shock, was significantly
higher for HBOC+HTS than other groups, with FFP and HBOC+FFP each
significantly higher than Hex (p<0.05). All groups remained tachycardic throughout
the study.

Conclusion: The combination of HBOC+HTS appears to be superior to
HBOC+FFP, Hex, or FFP alone regarding these parameters of resuscitation in a swine
model of severe hemorrhagic shock.

311 Are Three Ports Better than One? An
Evaluation of Flow Rates Using All Ports of a
Triple Lumen Central Venous Catheter in
Volume Resuscitation

Traylor S, Bastani A, Butris-Daut N, Christensen M, Marsack P, Rodgers L, Todd B/
Beaumont Health, Royal Oak, MI; Beaumont Health, Troy, MI

Study Objectives: The rapid delivery of intravenous fluids can be essential for the
resuscitation of critically ill patients. Many catheters are used in resuscitation, with
varying rates of flow. According to Poiseuille’s law, flow is directly proportional to the

radius to the fourth power and inversely proportional to the length of a tube. Prior
studies show general agreement with Poiseuille’s law, but none have compared the
simultaneous use of all three lumens of a triple lumen catheter (TLC) with other
catheter types. Our objective was to compare the flow rates of normal saline (NS)
through various catheters commonly used in resuscitation against a TLC utilizing all
three ports simultaneously.

Methods: We conducted a blinded prospective observational study of flow
rates utilizing multiple common resuscitation catheters. We selected seven
different infusion options for our study: 1) a 14-gauge peripheral venous
catheter (PVC), 2) a 16-gauge PVC, 3) a 6 French central venous catheter
(CVC), 4) an 8.5 French CVC, 5) a TLC with distal port only (TLC1), 6) a
TLC using 2 ports (TLC2), and 7) a TLC using all 3 ports (TLC3). Initially,
we attached each catheter type to a 1 liter bag of NS using standard saline
tubing. TLC2 and TLC3 required multiple bags and lines of tubing to be
prepared for each port. These apparatuses were blinded from the investigators
who were recording the time to infuse a 1-liter of NS in pre-marked basins. The
procedure was then repeated for a total of 3 trials. Subsequently, 3 more trials
were completed with the application of pressure bags set at 300 mmHg to each
setup. Mean flow rates and times to infuse 1L of normal saline (TIME1) across
all infusion options were calculated and statistical significance was evaluated
using the t-test.

Results: During our trial the mean TIME1 across all infusion options in our study
are outlined in Table 1. Of note, it took (in min:sec) 19:45, 12:33 and 8:44 to infuse 1
liter of NS with gravity using TLC1, TLC2, and TLC3, respectively. Furthermore, it
took 15:45, 11:01, 6:54 to infuse 1 liter of NS with pressure bags using TLC1, TLC2,
and TLC3, respectively. The TL3 demonstrated no statistically significant difference
compared to the following catheters: 16 ga PVC (p-value .069 w/ gravity, .076 w/
pressure), TL2 with pressure bag (p-value .08), and 6 Fr CVC with pressure bag (p-
value .311).

Conclusion: Simultaneous use of all 3 ports of TLC significantly improved the
ability of the TLC to function as a resuscitation catheter. Additionally, using all
ports generates flow rates comparable to other commonly used resuscitation
catheters.

Table 1. Mean Flow Rates and Mean Time to Empty by Catheter Type

Catheter
Type

Gravity
Trial Time
to 1L NS
(min:sec)

Gravity
Trial

Flow Rate
(ml/min)

P-Value
Compared
w/ TLC3
Gravity

Pressure
Trial Time
to 1L NS
(min:sec)

Pressure
Trial

Flow Rate
(ml/min)

P-Value
Compared
w/ TLC3
Pressure

Triple Lumen
(distal port)

19:45 50.648 <> 15:45 63.47 <>

Triple Lumen
(2 ports)

12:33 79.707 <> 11:01 90.806 .08

Triple Lumen
(all ports)

8:44 114.405 N/A 6:54 145.001 N/A

16 ga PVC 7:36 131.675 .069 6:26 155.44 .076
6 Fr CVC 7:26 134.63 .002 6:16 159.433 .311
14 ga PVC 7:00 142.971 .001 6:02 165.746 .008
8.5 Fr CVC 6:12 161.435 .007 5:16 189.673 .020

312 Rate of Return of Spontaneous Circulation
in Relation to Primary Vascular Access
During Out-of-Hospital Adult Cardiac
Arrest

Bramlett E, Fales W, West B, LaBond V/Genesys Regional Medical Center, Grand
blanc, MI; Western Michigan University, Kalamazoo, MI

Study Objective: According to the 2015 American Heart Association guidelines
for cardiopulmonary resuscitation and emergency cardiovascular care, there is
evidence that the early use of vasopressor agents in adult cardiac arrest favors
initial return of spontaneous circulation (ROSC), and that for nonshockable
rhythms there is an improved survival to hospital discharge with early
administration of epinephrine. Although high-quality CPR and rapid
defibrillation are of primary importance, drug administration is also of importance
in cardiac arrest. It is recommended that a vasopressor be given as soon as feasible
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with the primary goal of increasing myocardial and cerebral blood flow during
CPR and achieving ROSC. This should be performed without interrupting chest
compressions, which is best achieved through establishing peripheral intravenous
(IV) or intraosseous (IO) access. Studies suggest that IO has the highest first-
attempt success and the most rapid time to vascular access during out-of-hospital
arrest compared with IV. Whether or not the efficiency of obtaining primary
access with IO has any effect on the rate of ROSC has not yet been evaluated in
human subjects. Johnson et al demonstrated a higher rate of ROSC with
epinephrine via IO versus a IV in a swine model. However, this may not be
generalizable to humans. Our objective is to confirm that primary IO has a higher
first-attempt success rate compared to primary IV, and to see if faster primary
vascular access results in a higher rate of ROSC in adult out-of-hospital cardiac
arrests.

Methods: A report was generated from the Michigan Emergency Medical Services
Information System (MiEMSIS) based on filtering criteria using cases from October 1,
2015 to December 31, 2015 to include all of the following: demographics, age >17
years, primary impression of cardiac arrest, procedure “vascular access-IO adult” or
“vascular access-extremity” (an indicator of IV), ROSC yes or no, and epinephrine
given. After removing subjects with incomplete data, we manually analyzed the final
subject pool, which was then used for statistical analysis by means of simple and
multivariate analysis.

Results: The MiEMSIS report utilizing the aforementioned inclusion criteria
yielded 1,229 cases for review, of which 423 (34%) cases were excluded because
they had at least one piece of missing data, leaving a sample size of 806 for
analysis in our study. Each case was manually reviewed for completeness and
entered into a spreadsheet for statistical analysis. While there was a statistically
significant difference between first-attempt success rate of primary IO versus IV
access (91.04% versus 76.4%, p<0.0004), there was no significant difference in
time of arrival at scene to time of first epinephrine given (IO mean 8.74min, IV
mean 9.10min, p¼0.39). Furthermore, there was not a significant difference in
ROSC rates between primary IO versus IV access (33.67% and 33.7%
respectively), even when further analyzed in the subgroup of non-shockable
rhythm only(n¼775, IO 30.24%, IV 30.03%).

Conclusions: In our population, IO access had a significantly better initial success
rate over IV. However, in this limited dataset, there was no difference in ROSC rate or
time to first epinephrine between IO and IV initial access.

313 Withdrawn

314 Timing and Rationale of Withdrawal of Life-
Sustaining Treatment After the
Implementation of Target Temperature
Management Post Cardiac Arrest

Ayaz SI, Mika VH, Mooney MR, Sawyer KN, Devlin T, Lundbye JB, Doshi P, Hewitt JK,
Kono AT, O’Neil B/Wayne State University, Detroit, MI; Abbott Northwestern Hospital,
Minneapolis, MN; Beaumont Health System, Royal Oak, MI; Chattanooga Neurological
Research, Chattanooga, TN; The Hospital of Central Connecticut, New Britain, CT;
Memorial Hermann Medical Center, Houston, TX; Palmetto Hospital, Columbia, SC;
Dartmouth Medical Center, Lebanon, NH

Study Objectives: Data from the 2015 European Resuscitation Council Guidelines
indicate that the majority of deaths following out-of-hospital cardiac arrest are due to
withdrawal of life-sustaining treatment (WLST) based primarily on prognostication of
a poor neurological outcome. Based upon 2 large meta-analyses, the 2015 AHA/
ILCOR guidelines recommend that the earliest time to prognosticate neurologic
outcome in patients treated with target temperature management (TTM) is 72 hours
after normothermia, and noted that prognostication prior to this time is unreliable.
The objective of this study was to investigate the timing and rationale of WLST after
the implementation of TTM.

Methods: This is a subgroup analysis of a prospective, multicenter, observational
study that included a convenience sample of patients treated with TTM after ROSC
from an out-of-hospital cardiac arrest. Only institutions where therapeutic
hypothermia is standard of care were included in this IRB-approved study. Patients
were excluded if they had traumatic or toxicological etiologies of cardiac arrest, had a
DNR order in force, or had terminal illness or life expectancy of less than 3 months
prior to arrest. Patients’ demographics and outcomes were collected prospectively.

Results: 50 patients presented to the ED with out-of-hospital cardiac arrest,
underwent target temperature management post ROSC during the study period.
Of the 30 patients who did not survive, 11 patients died <72 hours from hospital
arrival; 7 of these had withdrawal of life-sustaining treatment due to poor
prognosis. (Table) Of the 11 who died <72 hours, 2 died <24 hours, 5 died <48
hours and 4 died between 49-72 hours. The greatest difference between the 2
groups is those with death <72 hours had more hemodynamic instability and
re-arrests.

Conclusion: This study identified that 7 of 11 patients receiving target temperature
management, who died within 72 hours of hospital arrival had withdrawal of care due
to perceived poor prognosis. The methods behind and/or basis for the poor
prognostication were not well documented.

315 Addition of Audiovisual Feedback During
Standard Compressions is Associated With
Improved Ability to Perform and Maintain
Chest Compression Rate Within 2015 AHA
Updated Guideline Recommendations

Aguilar SA, Asakawa N, Saffer C, Williams C, Chuh S/Kaiser Permanente, San Diego,
CA

Study Objectives: A benefit of in-hospital cardiac arrest is the opportunity
for rapid initiation of high-quality chest compressions as defined by recent
AHA adult guidelines as depth 2-2.4 inches, full chest recoil, rate 100 -120 per
minute, and minimal interruptions with a chest compression fraction (CCF) �
60%. Poor quality chest compressions for even a relatively short amount of time
has been associated with poor outcomes. Currently, there are no studies
investigating the ability to maintain high-quality chest compressions within the
current 2015 AHA guidelines and how real-time audiovisual feedback (AVF) may
assist in maintaining high chest compression quality. The goal of this study is to
assess the ability to maintain high-quality chest compressions by 2015 updated
guidelines both with and without audiovisual feedback in a simulated arrest
scenario.

Methods: 98 participants from a community ED were randomized into 4 groups.
Participants were randomly assigned to perform chest compressions with or without
use of audiovisual feedback (+/- AVF). Participants were further assigned to perform
either standard compressions (SC) with a ventilation ratio of 30:2 to simulate CPR
without an advanced airway or continuous chest compressions (CCC) to simulate
CPR with an advanced airway. The primary outcome measured was ability to
maintain high quality chest compressions as defined by current 2015 AHA
guidelines.

Results: Comparing overall chest compression quality, the cohort with AV
feedback (+AVF) performed high-quality chest compressions as defined by the 2015
AHA guidelines 50% (0-70%) of the time compared to only 10% (0-20%) of the
time in the cohort without AV feedback (-AVF), p ¼ 0.0142. Rates were also
significantly faster in the -AVF cohort compared to the +AVF cohort, with rates of
121 (111, 127) compressions per minute (CPM) and 113 (105, 120) CPM
respectively (p ¼ 0.0241).

When analyzing only the standard compression 30:2 group (SC), the SC +AVF
cohort also performed high-quality CPR 50% (10-70%) of the time compared to only
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10% (0-30%) in the SC -AVF group, p ¼ 0.0263. Furthermore, participants in the SC
+AVF cohort were also able to maintain compression rates within current guideline
targets 80% of the time with average rates of 110 (104, 115) compared to the SC -AVF
group which maintained targeted compression rates only 40% of the time with average
rates of 121 (111, 127), p ¼ 0.0208.

All groups were able to maintain CCF >60%. When analyzing the continuous
compression group (CCC), audiovisual feedback did not improve overall high quality
CPR, target rate, or target depth, p’s > 0.05.

Conclusions: CPR providers have significant difficulty maintaining high-quality
chest compressions as defined by 2015 AHA guidelines, mostly due to excessively fast
compression rates. Overall, audiovisual feedback is associated with greater ability to
maintain high-quality chest compressions regardless of compression strategy.
Audiovisual feedback is associated with a greater than 2-fold improvement in ability to
provide overall high quality chest compressions in persons performing a 30:2
compression/ventilation ratio.

316 Who Initiates and What is at the Root of
Patient Care Quality Complaints?

Barata IA, Reda LV, Pardo SR, Pando T, Maurice K, O’Neill K, Rudolph G, Haynes JA,
Ward M, D’Angelo J/North Shore University Hospital, Manhasset, NY; Norh Shore
University Hospital, Manhasset, NY; North Shore University Hospital, manhasset, NY

Study Objective: Health practitioners often regard formal complaints about patient
care in a negative light. However, the review of complaints is a potentially useful
quality assurance tool. A comprehensive review of the complaint can lead to strategies
to improve care, patient safety, and identify remediable system flaws.

We identify how complaints are initiated and the most common findings after a
comprehensive quality review.

Methods: Data was abstracted for the time period of September 15, 2015 to
March 1, 2016 from a database of patient care complaints maintained for quality
management purposes at a 90K visit emergency department (ED) tertiary
hospital. The database includes age, sex, the review initiation source (ie, patient/
family, 72-Hour Returns, Internal Reviews, Outside Referrals, Patient and Family
Centered Care (PFCC), Telephone Complaints, and Quality/Trauma
Department), and a system for case classification into 23 major categories as
follows: documentation, customer service, communication, environment, illness
rather than management, faulty utilization of a policy, inadequate space, or staff,
outside of ED purview, timeliness of initial assessment/treatment/diagnostic
testing/consult/treatment/examination/diagnosis/or handoff, billing, and waiting
for inpatient bed or hallway placement. Each case was reviewed by a physician
and a nurse, (members of the Performance Improvement Committee), presented
and discussed in a group setting. Results of each quality review were agreed upon
amongst the committee members. The final quality review can include multiple
categories for the same patient. Descriptive statistics were used.

Results: Over the 6-month period, there were 121 quality reviews. The rate of
quality reviews was 2.6 per thousand visits. 68 (56 %) were female patients. The
breakdown by age was as follows: 58 (48%) >65 years; 37 (30%) 35-64 years; 19
(16%) 18-34 years; and 7 (6%) < 18 years. Out of the 121 quality reviews, 70
(58%) were formal unsolicited complaints either initiated by the patient 63% or
by a family member 37%. Patient/family unsolicited complaints were filed as
follows: PFCC 5 (7%), Telephone Complaints 20 (29%), and 45 (64%) through
the Quality Department. The remaining quality reviews 51 (42%) were initiated
from: 72-Hour Returns 2 (4%), Internal Reviews 2 (4%), Outside Referrals 11
(22%), and Quality/Trauma Reviews 36 (70%). In 65 (53.72%) reviews, we
found 2-5 quality issues. The major classification categories were as follows:
communication 26 (21.5%), customer service 22 (18%), billing 14 (12%);
documentation 13 (11%); waiting for inpatient bed, or placed in the hallway 12
(10%); faulty utilization of a policy 12 (10%); outside of ED purview 11
(9%); timeliness of initial assessment 9 (7%); and timeliness of diagnostic
testing 8 (6.6 %).

Conclusion: The majority of complaints were initiated by the patient or a family
member and are more likely to be a patient older than 65. Most complaints were not
due to deficiencies in clinical care rendered but they were related to communication,
customer service, or billing issues. In addition, other findings that ranked high were
related to waiting for inpatient bed or hallway placement, time to initial assessment, or
diagnostic testing. This illustrates that crowding and long wait times, in addition to
communication with patient and family members, are important and have great impact
on patient experience.

317 Management and Outcomes of Major
Bleeding Events in Patients Treated With
Warfarin or a Non-vitamin K Antagonist Oral
Anticoagulant

Singer AJ, Quinn A, Dasgupta N, Thode HC, Jr./Stony Brook University, Stony Brook, NY

Study Objectives: Over the last few years several non vitamin K antagonist oral
anticoagulants (NOAC) have been approved by the FDA. However, there are little data
on the management and outcomes of warfarin and NOAC-associated major bleeding
outside the clinical trial setting. We compared the clinical characteristics, interventions
and outcomes in patients with warfarin and NOAC-associated major bleeding
presenting to the emergency department (ED).

Methods: We conducted a structured, retrospective, observational study of
non-valvular atrial fibrillation (NVAF), pulmonary embolism (PE), or deep
venous thrombosis (DVT) warfarin or NOAC-treated patients presenting with
major bleeding (according to the International Society of Thrombosis and
Hemostasis) to a large, academic suburban ED between 1/2013-5/2015.
Electronic medical record databases were searched cross-referencing medication
lists and bleeding ICD-9 codes. The resulting charts were reviewed by a trained
abstractor to yield confirmed NVAF, PE, or DVT patients with an index event of
major bleeding and at least one dose of warfarin or one of 4 commercially
available NOACs (dabigatran, rivaroxaban, apixaban, edoxaban) in the five
preceding days. Patient and clinical characteristics as well as treatments and
outcomes were compared using Mann Whitney and X2 tests as appropriate. We
hypothesized that mortality from intracranial hemorrhage (ICH) would be lower
in NOAC-treated elderly patients.

Results: The electronic search yielded 95 cases of patients on a NOAC (dabigatran
[33], rivaroxaban [32], abixaban [30]) and 349 patients on warfarin. The case fatality
rate for ICH was lower in elderly patients treated with a NOAC compared to warfarin
(4% versus 20%, OR [5.7, 95% CI, 0.7-45.5] P¼0.046). Case fatality was similar for
gastrointestinal bleeding (7% in both groups). Using age, sex, anticoagulant group, and
site of bleeding as predictors, only ICH (Odds Ratio 3.1, 95% CI 1.6-6.1) and age
(OR, 1.043 per year, 95% CI, 1.004-1.083) were associated with mortality.

Conclusion: Despite rare use of reversal strategies, mortality was low and outcomes
were favorable among patients with major bleeding while taking a NOAC. Mortality
from ICH was lower in elderly patients on a NOAC versus warfarin.

318 Most Emergency Department Patients With
Epistaxis are Treated Without Intervention
and Bounce Backs are Uncommon

Cuthbert D, Allen J, Fiesseler F, Riggs R, Salo D/Morristown Medical Center,
Morristown, NJ; Rutgers- Robert Wood Johnson Medical School, New Brunswick, NJ

Study Objective: Epistaxis is a common disease encountered in the emergency
departments (ED), which can be time, labor, and resource intensive. Though rarely life
threatening, its treatment can cause significant discomfort. Also troubling are the rate
of bounce backs.

We evaluate epistaxis ED return visits and analyze based on procedural
intervention.

Methods: Design: A multi-center retrospective cohort study. Setting: 29 urban,
suburban, and rural ED in the New York/New Jersey area. Participants: Consecutive
patients with final ICD9 diagnosis of epistaxis from Jan. 1, 2010 to Sept. 30, 2015.
Exclusion: � 17 years of age. Repeat visits were defined as an unplanned ED encounter
< 72 hours from initial visit. Seasonality was determined by equinoxes and solstices.
Procedure codes were extracted utilizing ICD-9 billing information. Statistics: Chi-
square and Mann Whitney were utilized with a P-value < 0.05 as significant.

Results: A total of 2,954,800 patient encounters occurred during the study
period. The total of 19068 (.6%) were diagnosed with epistaxis. Pediatric
patients comprised 20% (N¼4643), and were excluded. The overall median age
was 67.5 years (IQR 52.8-80.0). Females comprised 48% (N¼9325). Ninety-
three percent were discharged, 7% were admitted, and 0.01% were transferred.
Mean age in years of those admitted versus those discharged was 68 and 64,
respectively (p¼<0.0001). The most common season for ED epistaxis visits was
winter 30% followed by spring (27%), fall (22%) and summer (21%).
Unplanned return visits occurred in 10% of cases (N¼1813). Median age of
those who had repeat visits was 65 (95% CI 64.3-65.9) years versus 64 (95%
CI 64.1-64.7) years for those who did not (p¼0.83). Procedure codes incidence:
anterior simple 39%, posterior 2%, anterior complex 1% and none 58%
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(cautery and or packing would have been performed on all codes except for
“none”). Sixteen percent of those who underwent an anterior procedure had an
unplanned return and 7% of epistaxis patients without a procedure had an
unplanned return. (p¼<0.0001).

Conclusion: Unplanned return emergency department visits for epistaxis are
uncommon and occur more frequently following packing. Physicians display good
clinical judgement on those patients who do not require packing or cautery, which can
be uncomfortable, time consuming, and costly.

319 Yankauer Outperformed by Alternative
Suction Devices in Evacuation of Simulated
Emesis

Andreae MC, Cox RD, Shy BD, Wong N, Strayer RJ/Icahn School of Medicine at Mount
Sinai, New York, NY; Massachusetts General Hospital, Boston, MA

Study Objectives: Despite an available variety of larger-bore rigid suction catheters,
the standard bulb-tip Yankauer suction catheter is stocked in most emergency
departments. Many Yankauer devices feature a safety vent hole, which the operator
must occlude with his/her finger to activate suction. This study attempts to measure
how diameter of the suction tip, as well as occlusion of the safety vent hole, relates to
suction performance of simulated airway contaminants of different viscosities.

Methods: Four commercially available, rigid suction catheters of varying internal
diameter were tested against 3 different fluid viscosities: tap water (low viscosity),
Florida’s Natural® orange juice with pulp (medium viscosity), and Egg Beaters® (high
viscosity). Catheters included were the standard bulb-tip Yankauer catheter (3mm
diameter tip opening, standard 6mm tubing, Cardinal Health), the “S3TM

Oropharyngeal EvacuationTool” (5mmdiameter tip opening, standard tubing, SSCOR,
Inc.), the “Big Stick®” (6mm diameter tip opening, standard tubing, SSCOR, Inc.), and
the “Big YankTM Suction System” (9mm diameter tip opening with 9mm diameter
tubing, ConMed). Catheters were attached to wall suction set to 160 mmHg. Time to
suction a set volume of fluid was then recorded and used to calculate rate of suction.
Three trials were performed per catheter/fluid pairing and the average suction rates were
determined in milliliters per second. Three additional trials were performed with the
standard Yankauer catheter with the safety vent hole unoccluded.

Results: The standard Yankauer suction catheter with the safety vent hole
occluded operated at 49.2 mL/second, 32.0 mL/second, and 21.9 mL/second
second in low, medium, and high viscosity fluids. With the vent hole left
unoccluded, the same Yankauer suction catheter operated at 8.6 mL/second, 4.9
mL/second, and 2.4 mL/second in the same low, medium, and high viscosity fluids.
In thick viscosity liquids, the “S3,” “Big Stick,” and “Big Yank” had 1.3, 1.4, and
6.29 times the rate of suction compared to the Yankauer catheter with the safety
vent hole occluded.

Conclusion: The suction rate of the standard Yankauer suction catheter with the
safety vent hole unoccluded was between 82.5% (low viscosity) and 88.9% (high
viscosity) less than the rate produced with the safety vent hole occluded. Larger diameter
suction catheters outperform the standard Yankauer device by 121%-630%. Failure of
the operator to occlude the safety vent hole leads to substantial decreases in suctioning
power, which may pose a safety concern if the operator is unfamiliar with this feature.

320 Predicting Different Kinds of Utilization
Patterns by Frequent Users in the Emergency
Department

Kuo EJ, Owen M, Chok S, Salman A, Lema J, Kalantari H, Hassen G/New York Medical
College, Manhattan, NY

Study Objectives: A severely crowded emergency department has dire
consequences: delays in care, difficulty in providing quality care, long waits which
lead to prolonged pain and suffering and patient dissatisfaction. Extensive studies
have identified the demographics of a subgroup of patient population who are
frequent utilizers, but current literature lacks data regarding patterns of visits over a
specified time frame and the epidemiological factors that increase the likelihood to
develop such utilization patterns.

1) To identify different utilization patterns. 2) To determine risk factors that
increase odds for re-visiting the ED within 1 day, 7 days and 14 days from a previous
visit. 3) To assess a causal relationship between history of mental health history and/or
substance abuse and the kinds of utilization patterns.

Methods: A retrospective cohort study conducted at an urban, inner city,
public hospital from Jan 1 2012 to Dec 31 2014. Statistical analysis was conducted
using SAS v9.4. 5,957 frequent utilizers (defined as >4 visits within 1 year)
generated a total of 49,474 visits. Patterns of use were defined by the presence of
a visit cluster and user type. A cluster is composed of three visits within 7 days or
14 days from the last visit. User type is categorized as mild (4-10 visits), moderate
(10-20 visits) or super users (20+ visits) within 1 years. If the patient was moderate
or super users for the next 2 years, then the patient was considered to be a chronic
user of the emergency department (ED) resources. Descriptive statistics for
continuous variable were performed using Students’ t-test and univariate analysis.
Subgroup variance analyses for ordinal variables were done by 1-way ANOVA.
Causal relationships for categorical variables were conducted by c2 and Fisher’s
exact test. Multivariate logistic regression models were built to assess the likelihood
of occurrence and to predict the three different utilization patterns: day 1, day 7,
day 14, respectively.

Results: Based on the regression model results for re-admission within 1 day,
females were less likely than males to demonstrate pattern use. Homeless
individuals, chronic users, those with mental health history, and patients with
incomplete disposition were more likely than their counterparts to visit in a cluster
and to exhibit readmission pattern to the ED. Unlike what was previously stated,
substance abuse was consistently a poor predictor for all three kinds of utilization
patterns. Only half of all the re-admission visits within 1 day showed ICD10 codes
for mental health and/or substance abuse, while the other half were due to various
diagnoses, notably acute infections, generalized pain, and injuries. Such utilization
habits suggest a possible pattern of use due to convenience rather than emergent
needs.

Conclusion: In order to break the utilization pattern identified in this subgroup of
population, we advocate for a patient-centered care model aiming to address their
proximal needs and underlying conditions. Such efforts may decrease odds for ED
re-admission and thus may alleviate crowding and increase overall patient safety in
the ED.

Table 2. Logistic regression analysis

Model Day-1 p-value

Sex 0.820 (0.755-0.890) <0.0001
Homeless 1.104 (1.008-1.209) 0.0334
Type of user 0.890 (0.843-0.938) <0.0001
Chronic 1.294 (1.160-1443) 0.0001
Cluster7 6.144 (5.502-6.861) <0.0001
Cluster14 2.248 (1.999-2.527) <0.0001
Disposition 1.872 (1.511-2.319) <0.0001
Mental Health 1.335 (1.214-1.468) <0.0001
Substance Abuse – –
Dual 0.625 (0.544-0.721) <0.0001
Dose 1.504 (1.427-1.586) <0.0001
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321 Hydrocodone/Acetaminophen Prescribing in
Emergency Departments in the Veteran’s
Health Administration

Grasso MA, Dezman ZD, Comer AC, Jerrard DA/University of Maryland, Baltimore, MD;
National Study Center for Trauma and EMS, Baltimore, MD

Study Objective: It is estimated that 2.1 million people in the United States abuse
prescription opioid pain medications. Hydrocodone-containing products are the most
frequently prescribed opioids in U.S. emergency departments (ED). In 2012, the
Centers for Disease Control and Prevention linked the rise in prescription opioid use to
an increase in drug overdoses and opioid abuse. We sought to measure national
prescribing patterns for hydrocodone/acetaminophen (HD/A) among veterans seeking
emergency medical care, and to see if patterns have changed since this medication was
reclassified by the Drug Enforcement Agency in 2014.

Methods: We conducted a retrospective cohort study of ED visits within the
Veterans Health Administration (VA) between January 2009 and June 2015. We
looked at age, sex and ethnicity demographics, comorbidities, utilization measures,
diagnoses, and prescriptions. Data was obtained from the VA Informatics and
Computing Infrastructure (VINCI). In addition, for each visit, characteristics were
organized by year to identify trends in prescribing habits. Patients were excluded if age,
sex, or diagnosis was missing from their chart. Descriptive statistics were used. The chi-
square test, with 95% intervals, was used to examine differences between characteristics
among groups. Pearson’s correlation coefficient was used to evaluate prescribing trends
per year. Multivariate logistic regression was used to determine the characteristics that
best predicted who received a prescription for HD/A. Approval was granted by the
institutional IRB.

Results: During the study period, 1,709,545 individuals participated in
6,270,742 ED visits and received 471,221 prescriptions for HD/A. The most
common diagnosis associated with a prescription was back pain (16.2% of all
HD/A scripts). Prescriptions peaked at 80,776 in 2011 (8.7% of visits), and
declined to 35,031 (5.6%) during the first half of 2015 (r ¼‒0.99, p <0.001).
The percentage of HD/A ED prescriptions limited to 12 pills increased from
22% (13,949) in 2009 to 31% (11,026) in the first half of 2015. A prescription
was more likely for patients with a pain score �7 (OR 3.199, CI 3.192‒3.205),
a musculoskeletal (OR 1.622, CI 1.615‒1.630) or soft tissue (OR 1.656, CI
1.649‒1.664) diagnosis, those with 3 ED visits or less during their tenure
with the VA system (1st quartile, OR 1.282, CI 1.271‒1.293), males
(OR 1.112, CI 1.100-1.123) and Caucasians (OR 1.213, CI 1.201-1.220).
Patients less likely to be given HD/A prescriptions were those with a
Comorbidity-Polypharmacy score below 14 (first quartile, OR 0.836, CI 0.826-
0.847) those with a dual mental health/substance abuse diagnosis (OR 0.972, CI
0.959-0.985) and those patients older than 66 years of age (third quartile for
age, OR 0.679, CI 0.670-0.688).

Conclusions: Hydrocodone/acetaminophen is the most frequently prescribed
ED medication in the VA. Demographics, comorbidities, and specific diagnoses
influence HD/A prescription dispensation in the ED. Overall, the rate of
prescribing has decreased since 2011, with the rate of decline starting before it was
reclassified as a Schedule II controlled substance. The proportion of ED
prescriptions for HD/A meeting best practice guidelines has increased, but is not
at goal.

322 A Longitudinal Exploration of In Situ Mock
Code Events and the Performance of Cardiac
Arrest Skills

Clarke S, Julie I, Yao A, Venugopal S, Kiefer M, Bang H, AlJahany M, Danielson A,
Bair A/UC Davis, Sacramento, CA

Study Objectives: In hospital cardiac arrest (IHCA) affects 200,000 adults in
the United States each year, and survival is generally low. Performance of key
processes of care during resuscitation of patients suffering IHCA often falls short
of published guidelines. Evidence suggests that simulation can improve
teamwork among IHCA resuscitation teams, translating to improved
performance in key processes of care such as cardiopulmonary resuscitation
(CPR) fraction (the proportion of time that a pulseless patient receives CPR).
The objective of this study was to determine whether a hospital-wide campaign
of simulated “mock codes” has lead to improvements in group-level performance
of cardiac resuscitation skills over time. The primary outcome of interest was

improvement in CPR fraction, and the secondary outcomes of interest were time
to first dose of epinephrine and time to first defibrillation. We hypothesized that
a sustained program of mock codes would translate to greater than 10%
improvement in each of these core metrics over the course of the three years the
program has been in place.

Methods: This was a retrospective analysis of in situ mock codes conducted in
an urban teaching hospital between August 23, 2012 and October 12, 2015. Mock
codes were held on inpatient telemetry and medical/surgical units on day and night
shifts. The codes were managed by unit staff as well as members of the hospital’s
“Code Blue” team (physicians, intensive care unit and rapid response Team nurses,
pharmacists, respiratory therapists, and patient transporters). Data were recorded by
trained observers who were present at each code. The data were analyzed using
descriptive statistics, and repeated measures outcomes were calculated using a mixed
effects model.

Results: During the study period there were 79 mock codes; 55 on medical/surgical
units and 17 on telemetry units. 72 codes were included in the analysis, and 7 were
excluded due to missing data. Two observers were present for 12 codes (17%), and
their interobserver reliability for all outcomes was high (ICC 0.79-0.99 and correlation
coefficient 0.82-0.99). Longitudinal mixed model analysis showed a significant
improvement in CPR fraction over time (t(44) ¼ 2.07, p ¼ 0.04). CPR fraction
increased by 2.9% per time interval unit on telemetry units, and 1.3% per time interval
on medical/surgical units. Neither time to first epinephrine dosing nor time to
defibrillation changed significantly over the course of the study in terms of main effects
of unit type and time trend.

Conclusion: While we observed a significant improvement in CPR fraction over
the course of this program of mock codes, similar improvements were not observed for
other key measures of cardiac arrest performance. Hospitals considering this approach
to cardiac arrest training should view it as an adjunct rather than a replacement for
other types of focused training. A larger trial with greater power is warranted.

323 Virtual Reality Simulation Can Help Prepare
Emergency Physicians for REBOA

Teeter W, Romagnoli A, Hoehn M, Menaker J, Stein D, Scalea T, Brenner M/RA Cowley
Shock Trauma Center, Baltimore, MD; R Adams Cowley Shock Trauma Center,
Baltimore, MD

Study Objective: Resuscitative endovascular balloon occlusion of the aorta
(REBOA) is emerging as a bridge to hemostasis in patients with exsanguinating
hemorrhage below the diaphragm, as well as a means to increase cerebral and coronary
perfusion in patients arriving in arrest. This procedure is currently used in a small
number of tertiary trauma centers by acute care surgeons (ACS) in the United States,
and internationally by emergency medicine (EM) providers both in the ED and in the
field. Virtual Reality Simulation (VRS) is a well-established means of endovascular
skills training for REBOA. We hypothesize that EM providers can learn the concepts
and skill required for REBOA using VRS.

Methods: EM trainees in ACGME-approved critical care fellowships at one
institution received didactic and instructional sessions on REBOA. The subjects
performed the procedure 6 times. Subjects were excluded if they had taken a similar
endovascular training course or had performed the procedure in the clinical setting.
Performance metrics were measured on a Likert scale, and included procedural time;
accurate placement of guidewire, sheath, and balloon; correct sequence of steps; economy
of motion; and safe use of endovascular tools. A pre- and post-course test and
questionnaire were completed by each subject. Analysis included simple linear regression
and the Student’s t test. A p-value below 0.05 was considered statistically significant.

Results: Ten subjects, with a mean PGY level of 4.6 years (SD�0.5)
participated in the study. No correlation with task times was observed with any
confounder studied including previous endovascular training or experience, number
of central and arterial lines placed recently, or number of intra-aortic balloon pumps
placed in training. Procedural task times improved from a mean of 218�19 to
106�15 seconds with a mean difference of 112 seconds, indicating the task time
improvement from Trial 1 to Trial 6 was significantly different from 0 (p < 0.001).
There was significant improvement in comprehension and knowledge between the
pre-test and post-test, as their average performance improved from 74.3 � 13.6% to
96.4 � 5.0% (p<0.001).

Conclusion: Significant improvements in procedural time and knowledge can be
achieved by emergency physicians based on VRS. Advances in technology will decrease
the tools and steps required for REBOA, and ultimately decrease the time to occlusion
for all providers. Despite these encouraging results and regardless of advances in
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equipment, successful REBOA utilization will be contingent on patient selection and
common femoral artery access which may not be possible without operative exposure.
These areas should become a focus of further training.

324 Self-Directed Learning Through Ultrasound
Simulator: A Feasibility Study

Romo E, Field J, Ross S, Pidgeon H, Hutchins C, Christian E, Bailitz J/Cook County
Emergency Medicine Residency, Chicago, IL; Rush University Medical Center,
Chicago, IL

Study Objective: Clinical ultrasound (CUS) utilization continues to increase
across medicine, from practicing physicians to medical student education.
Evidence suggests that simulator training is comparable to human models when
learning the Focused Assessment with Sonography in Trauma (FAST) US
exam.

The purpose of this pilot study was to measure the effectiveness of incorporating a
novel US simulator into medical student ultrasound training in addition to assessing
students’ attitudes concerning its use.

Methods: This prospective observational study was performed January-February
2016 during a first-year medical student CUS elective. Students had no prior FAST
training. A pre-survey assessed attitudes of online learning and exposure to simulation
technology. A validated FAST Standardized Direct Observation Tool (SDOT)
assessment was administered independently to students by emergency US faculty
(EUSF) or fellow. A review of FAST image acquisition was then provided. Each
participant was given a SonoSim US simulator and one week to complete the
educational intervention. The intervention included a SonoSim online didactic and 5
cases requiring image acquisition and interpretation. After one week, students reviewed
recorded case images with the EUSF and a post-educational intervention FAST SDOT
was performed. Students completed a post-survey assessing attitudes towards
future use.

Results: The average age was 23.7 (58% female, 42% male). All students
completed the pre-survey. Regarding interest in use of simulation technology, 9% were
extremely interested, 61% were eager to learn more, and 30% were somewhat
interested.

All students completed a pre and post intervention SDOT. On the pre
intervention SDOT, 4% of the students were rated by the EUS faculty or fellows
as being able to perform a FAST exam independently, compared to 57% on the
post intervention SDOT (p-value ¼ 0.0001 using two-tailed Z score with alpha of
0.05). Of the four FAST views, the average number of adequate views obtained by
the students was one on the pre intervention SDOT, compared to three of four
on the post intervention SDOT (p-value ¼ 0.0007 using two-tailed Z score with
alpha of 0.05).

21 of 23 students completed the post-survey. 90% reported 1-3 hours of
independent learning and 10% reported 3-5 hours required for completion of
the didactic and five cases. Reported ease of use, 5% were neutral, 57%
somewhat easy and 38% very easy. 52% liked and 48% loved utilizing the
SonoSim. 100% replied that they would be interested in future use of the
SonoSim.

Conclusion: Survey results demonstrate that students enjoyed incorporating
simulation in the CUS curriculum. Performance improved after the educational
intervention. Future plans include testing students at one and three months to assess
retention of skills, increase sample size, include students not in the US elective and
blinding examiners to assess student performance.

325 SimLIFE

Carter K, Joshi N, Pike L, Sivasankar S, Pike L/Stanford/Kaiser Emergency Medicine
Residency, Stanford, CA; Stanford University, Stanford, CA

Study Objective: Simulation has become an integral part of medical education
through experiential learning. Evidence supports the benefits of low and high fidelity
simulation and debriefing discussions. Currently the reliance upon small groups and
live debriefings has limited the application of simulation to curricula that mandates
learner and educator to gather simultaneously for a set period of time. These
stipulations limit the number of learners reached, and thus the impact. There is
growing interest in combining social media and medical education, but a dearth of
studies demonstrating that social media enhances medical simulation.

The SimLIFE project goal is to reach an increased number of potential learners
through social media resources. Our research question to study: Is there a significant
difference in perceived learning outcomes achieved between emergency physicians
when medical simulation debriefing is held in person, video conference, or online
asynchronously? To address this, we created an online curriculum of medical
simulation cases involving resuscitation of critically ill patients. The aim of this project
is to show that through social media, money, time, and geography does not have to be a
limiting factor for small group medical education with simulation. We are funded
through VPOL seed grant awarded in 2015.

Methods: The initial curriculum involves four staged videos filmed using
simulated patients and task trainer manikins. These videos will be shown to
graduate medical learners to compare live debriefing with debriefing conducted
synchronously through online video conferencing and asynchronously on a blog
post with debriefing conducted through the comments section. Each group will
include 9 learners who will undergo the control (live debriefing) and intervention
(synchronous online) study arms using different videos. The study will be
performed twice in total with four groups of learners (36 learners). A pre- and
post-test of knowledge gained and learner attitudes for each of the 4 video cases will
be administered. The results will be analyzed using Wilcoxon Signed Rank test
while learner attitudes will be assessed via a 5-point Likert scale. For both study
arms, online synchronous and live, debriefing sessions will follow the same format.
A separate, third arm of the study will assess learner experience for those who watch
the video posted on a blog with debriefing conducted through the comments
section asynchronously.

Anticipated Challenges: We anticipate the challenge of obtaining 36 graduate
learners but will use grant funding for nominal prize of amazon gift card.

Next Steps: Our next step involves recruitment of emergency medicine graduate
medical learners and creation of pre- and post-tests. In the future, we hope to develop a
parallel curriculum in Spanish to repeat the same study with graduate medical learners
in El Salvador and with English-speaking medical learners in India.

326 Use of a Didactic Low Fidelity Simulated
Model to Measure Objective Improvement in
Corneal Foreign Body Removal

Truong K, Janssen A, Moore C, LaBond V/Genesys Regional Medical Center, Grand
Blanc, MI

Study Objectives: Removal of ocular foreign bodies requires a unique skill set.
We designed a low cost, low fidelity model that allows trainees to develop this
skill set. The objective was to improve foreign body removal skills. Our goal was
to quantify improvement with goal-oriented didactics compared to skill-only
training.

Methods: Twenty eight medical students and emergency medicine residents
enrolled. Fifteen were assigned to experimental group and thirteen to control. Groups
practiced foreign body removal on a simulated model with no instruction. Each subject
was evaluated on a 15-point scoring system. The experimental group was provided a
lecture on foreign body removal. The control group was provided a lecture on ocular
emergencies (not including foreign body removal). Both groups repeated the exercise.
Differences in scores between the groups were tested using a two-way Repeated
Measures ANOVA. Change in score was calculated using a paired analysis and then
each mean change score was compared for differences using the Independent T-test
analysis.

Results: There was a significant increase in score in the experimental group from
attempt 1 (average score 5.40) to attempt 2 (average score 10.40) (p < 0.05). There
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was not a significant increase in score in the control group from attempt 1 (average
score 5.08) to attempt 2 (average score 6.54) (p ¼ 0.11). Initial scores from both
groups were similar (p<0.71). The difference between groups post-intervention was
highly significant (p<0.0001). There was significantly greater improvement in the
experimental group compared to the control group (p<0.0001).

Conclusion: Didactic training improved subjects’ skill set. The experimental group
had significantly greater improvement after training. It is essential to combine didactics
with simulated practice for maximum success. The use of a low fidelity model and a
goal-oriented lecture can achieve significant improvement in a learner’s ability to
removal corneal foreign bodies.

327 A Novel Task Trainer for Penile Corpus
Cavernosa Aspiration

Ruest AS, Getto LP, Fredette JM, Cherico A, Papas MA, Nomura JT/Christiana Care
Health System, Newark, DE; University of Delaware, Newark, DE

Study Objectives: Priapism is a rare yet time-sensitive emergency. If not treated
properly, it can lead to significant morbidity. A novel task trainer model was developed
for corpus cavernosa aspiration and phenylephrine injection. Study aims were to assess
Emergency medicine (EM) residents’ comfort level of performing the procedure before
and after using the task trainer and to assess how realistic the model was as a teaching tool.

Methods: Two priapism models containing cavernosa and spongiosum were
constructed using readily available materials. Individual residents performed the
procedure during a 15-minute 1:1 training simulation session. Using a 100-point VAS
rating scale, residents rated their level of comfort performing the procedure pre and
post simulation session as well as the realism and usefulness of the task trainer.

Results: Forty-nine residents participated in the session. Prior to the training, the
mean comfort level rating was 34.3 (Standard Deviation (SD) ¼ 30.2). Post-training
showed a statistically significant (p-value < 0.001) increase in the mean comfort level
rating (Mean ¼ 83.8, SD ¼ 14.1; mean difference ¼ 48; 95% confidence interval (CI)
for Difference: 39.9, 57.2). Residents rated the utility of the training session high on a
5-point Likert scale (mean ¼ 4.6; SD ¼ 0.7).

Conclusion: An easily constructed and reproducible priapism task trainer model
was highly rated by EM residents for its realistic nature and its usefulness as a teaching
tool for this procedure. In addition, the resident’s level of comfort with this procedure
improved greatly after using this model.

328 A Novel Model for Studying the Application of
the iTClampTM in Conjunction With
Hemostatic Agents in Swine (Sus scrofa)

Stuart SM, Walchak AC, Gamble CS/Naval Medical Center Portsmouth, Portsmouth,
VA; The Henry M Jackson Foundation, Combat Trauma Research Group, Portsmouth,
VA; Naval Medical Center Portsmouth, Portsmouth, PA

Study Objective: Despite numerous advances in out-of-hospital combat care,
exsanguinating hemorrhage continues to be the leading cause of preventable death on
the battlefield. This gap in emergent care was highlighted by the Defense Health
Board. In its Combat Trauma Lessons Learned from Military Operations 2001-2013,
the board emphasized that continued research within the areas of non-compressible
hemorrhage, novel hemostatic dressings, and junctional hemorrhage control was
mission critical. This pilot study examined the use of a novel hemostatic device that
could be used to help fill this gap in critical care. The iTClampTM provides direct
mechanical closure of soft tissue wounds. It has recently received FDA approval as a
hemorrhage control device; however, there is limited data validating its efficacy and
defining its role among the numerous other hemorrhage control products. This pilot
was developed to assess feasibility, logistical considerations, and device limitations when
applying the iTClamp to neck, groin, and axilla wounds in a well-established porcine
model of severe hemorrhage. This is of particular importance as the device’s mechanism
differs from other hemorrhage control devices.

Methods: The hemostatic strategies tested include the iTClamp used in
conjunction with either QuickClot Combat Gauze® or XStat® sponges. We applied
the iTClamp to 12 wounds, either 5cm or 10 cm in length, combined with either
Combat Gauze or XStat sponge packing.

Results: Hemostasis was achieved in 11 of the 12 applications, although we needed
to adjust the device placement in some of the sites.

Conclusion: Preliminary results suggest that the iTClamp can be utilized in
conjunction with other hemostatic agents. This pilot study identified potential
limitations as well as numerous areas for future study.

329 Injury Patterns of Less Lethal Kinetic Impact
Projectiles Used by Law Enforcement
Officers

Beatty J, Stopyra J, Bozeman W/Wake Forest Baptist Medical Center, Winston-Salem,
NC

Study Objectives: Law enforcement officers have a number of force options at
their disposal. One less lethal force option available to police is the use of kinetic
impact projectiles (KIPs) such as bean bags or “rubber bullets” fired from shotguns
or specialty launchers. While less injurious than traditional firearms, KIPs are
expected to impart blunt trauma to temporarily incapacitate and allow
apprehension of violent or combative subjects. Case reports have documented rare
severe or fatal injuries, but the overall injury potential and wounding patterns have
not been well characterized in the literature. We sought to describe these injury
patterns.

Methods: A retrospective review was conducted of a database of over 2300 less
lethal weapon uses at 10 different law enforcement agencies nationwide over a seven-
year period. Data collection included incident and suspect data as well as injuries
sustained. Injuries were graded by expert physician reviewers as mild, moderate, or
severe based on a priori criteria.

Results: A total of 2322 less lethal weapon uses occurred; 25 of these were KIPs.
Nineteen KIPs were fired from 12g shotguns, 4 from specialty launchers, and 2 via
“stinger” grenades.

The majority of suspects (19/25; 76%) were male; average age was 38 years (range
16 - 63).

KIPs were used in a variety of incident types, including barricaded subjects (n¼7),
mentally disturbed (n¼6), corrections facilities (n¼5), civil disturbance/crowd control
(n¼4), domestic disturbance (n¼3), disorderly conduct (n¼2), and possession of lethal
weapon (n¼1). Three cases had 2 situations identified (ie, domestic disturbance +
barricaded subject).

Of the 25 suspects, fifteen (60%; 95% CI 39 - 79%) had no identified injuries
related to KIPs. Nine suspects (36%; 95% CI 18 - 57%) sustained mild injuries
that were treated as outpatients. These included 11 direct injuries at KIP impact
sites and 1 indirect injury (ie, falling to ground after being struck). These were all
characterized as contusions (n¼12). One suspect (4%; 95% CI 0.01- 20%)
sustained a liver laceration, which was categorized as a moderate injury and required
hospital admission. This suspect also sustained 2 mild injuries (a laceration and a
bony injury) at separate KIP impact sites. Overall, 24/25 suspects (96%; 95% CI 80
- 99%) sustained mild or no injuries after KIP deployment. No severe injuries or
deaths occurred.

Conclusion: The large majority (96%) of KIPs deployed in real-world settings
against criminal suspects in this series resulted in mild or no injuries. Only 4% of KIP
uses resulted in moderate injury requiring hospital admission. There were no serious
injuries or deaths from KIPs identified in this large, nationwide, multi-year database.
This provides strong support for the safe use of KIPs in situations where less lethal force
may be appropriate.

330 Effectiveness of Common Femoral Artery
Compression in Elimination of Popliteal Blood
Flow

Garrick B, Hillis G, LaRavia L, Lyon M, Gordon R/Augusta University, Augusta, GA

Study Objectives: Hemostasis for the junctional hemorrhage is difficult and
subsequently a common reason for traumatic death. Focal junctional tourniquets
(JTs) have been developed, and FDA approved, to control proximal limb
hemorrhage. A criticism of the JT is the device applies minimal compression to
collateral limb blood vessels, theoretically permitting continued limb perfusion and
further hemorrhage. We aim to evaluate for distal blood flow at the level of
the popliteal artery despite complete compression of the common femoral artery
(CFA).

Methods: This was a prospective IRB-approved study using healthy participants
(ages 25 - 41, 6F /21M) to determine if CFA compression completely eliminates
popliteal artery blood flow. Exclusion criteria included pregnancy, bleeding
diathesis, coagulopathy, and recent or major abdominal surgery. The CFA was
compressed using a Sonosite L38 or Philips L 12-4 transducer. The CFA was
compressed using real-time sonography until no lumen was visible with enough
pressure for cessation of pulsatility. Pressure was maintained over the CFA while
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simultaneous pulsed wave Doppler analysis was conducted distally at the level of
the popliteal artery. Doppler analysis was optimized to maintain an angle of
insonation less than 60 degrees. A single sonographer performed all Doppler studies
on all the participants. Compression of the CFA was maintained for 60 seconds or
until return of blood flow, whichever came first. Variables recorded were: blood
flow in the popliteal artery, time to return of blood flow after initial cessation,
and phasicity of blood flow if present. Participants were able to stop the study
at any time.

Results: Popliteal artery flow was immediately eliminated using point
compression in 25 of 27 subjects. Two of the 27 subjects studied had blood flow
reduced from normal triphasic flow to low velocity monophasic flow, but cessation
was never achieved. 18 subjects experienced a low velocity monophasic blood flow
pattern with return of blood flow within 1-15 seconds (n¼3), 15-30 seconds
(n¼12), 30-45 seconds (n¼3), and 45-59 seconds (n¼0) with an average time to
detectable distal flow of 22.7 seconds. Seven of the 27 subjects studied did not
regain distal flow within the 60-second time interval (Table 1). No subjects
experienced study terminating pain, and no subjects had immediate complications
from participating in the study.

Conclusion: This study demonstrates that single-point compression of the CFA
may not completely cease blood flow distally for normal participants. These results are
important for JT design. While the role of collateral vasculature in hemostasis among
hemorrhagic shock patients remains unknown, acute care providers should consider
adding secondary circumferential tourniquets if hemorrhage persists after application of
a JT.

Table 1. Number of Subjects and Time to Return of Flow

Time to Return of Flow (Seconds) Number of Subjects (n[27)

0 2
1-15 3
16-30 12
31-45 3
46-59 0
�60 7

331 Withdrawn

332 The Prevalence of Cervical Spine Injuries in
Patients With Persistent Midline Tenderness
in Low Mechanism Trauma Despite Initially
Negative Computed Tomography

Basnawi A, Peacock WF, Wu S, Ahn M/Baylor College of Medicine, Houston, TX; Rice
University, Houston, TX

Study Objective: To determine the presence of ligamentous injuries in patients
with a low risk mechanism of injury, persistent midline tenderness, and an initially
negative cervical spine computed tomographic (CT) scan.

Methods: Retrospective chart review of all patients seen at a level 1 trauma center
from January 2011 to March 2015. IRB approval was obtained and informed consent
was waived. Inclusion criteria were being age 18 to 68 years old, presenting with blunt
trauma and triaged as a trauma code 2 or 3 per institutional guidelines, having an
initially negative cervical spine CT scan, with a complaint of persistent midline cervical
tenderness or pain, and discharged with a diagnosis of neck pain, neck tenderness, neck
sprain, neck strain, neck fracture or neck ligamentous injury.

Exclusion criteria included a non-trauma presentation, presence of neurological
defects, patients who underwent clearance of the cervical spine in ED, those lost to
follow-up, or if the cervical spine was cleared by MRI.

Results: We reviewed 2540 charts, of which 1184 (46%) were non-traumatic
cervical spine complaints and 1356 (53%) were triaged as code 2 or 3. Of the 1356
triage code 2 and 3 cohort patients, presented as n (% � 95% confidence intervals),
were excluded for the following reasons; 41 (0.03 � 0.09%) had cervical spine fractures
on initial CT, 95 (0.07 � 0.14%) had no repeat imaging on follow-up, 529
(39 � 0.33%) had no cervical spine CT on initial presentation, and 651 (48 � 0.37%)
had no follow-up. Only 30 (2.2 � 0.08%) patients met the inclusion criteria and none

had cervical spine injuries identified on repeat imaging. All findings were either present
on initial CT or represented chronic pathology. No low risk mechanism code 2 or 3
patient with a negative cervical spine CT, but with persistent spinous tenderness, had a
bony or ligamentous injury.

Conclusion: Patients with persistent cervical spine bony or ligament tenderness
after an initially negative cervical spine CT occur inw2% of those presenting as code 2
or 3 trauma. No missed bony or ligamentous injuries were found despite persistent
cervical spine tenderness.

333 Evaluation of the Prevalence of Drug-Drug
Interactions in Patients Discharged From an
Academic Emergency Department

Jawaro T, Bridgeman P, Jr., Wei G/Robert Wood Johnson University Hospital, New
Brunswick, NJ; Ernest Mario School of Pharmacy, Rutgers; The State University of New
Jersey, Piscataway, NJ; Robert Wood Johnson Medical School, Piscataway, NJ

Study Objective: Adverse drug reactions occur in approximately 25% of patients in
the ambulatory care setting. Of these adverse drug reactions, 39% are preventable or
ameliorable. The majority of these preventable adverse drug reactions are related to
drug-drug interactions. The primary purpose of this study is to identify the prevalence
of drug-drug interactions (DDIs) in patients prescribed medications upon discharge
from the emergency department.

Methods: The study period was from August 1, 2015 to August 31, 2015. We
conducted a respective chart review of patients discharged home with a prescription
from a large, urban, tertiary care, academic emergency department. Patients will be
excluded if they meet the following criteria: age under 20 years; discharge home
without a prescription; inpatient hospital admission; transfer to another inpatient
facility; or sign out against medical advice. Lexicomp Online was utilized to evaluate
the propensity and risk-rating category of drug-drug interactions. Patients’ home
medications were identified from ED triage sheets. The primary endpoint is the
identification and characterization of drug-drug interactions caused by discharge
prescriptions written by the treating physician. We also identified the number of drug
interactions per patient, the most common drug interaction for each drug interaction
risk classification, and the most commonly associated drug interactions. All data was
analyzed using descriptive statistics.

Results: A total of 500 patient charts were included, with 38% having at least one
DDI. Overall, there were 429 DDIs among 858 prescriptions written. 15.6% (n¼67)
of the DDIs were classified as B, no modification of therapy needed. 60% (n¼260) of
the DDIs were risk-rating category C, requiring monitoring of therapy. 22% (n¼95) of
the DDIs identified were category D, which are consider modification of therapy.
Lastly, we identified 1.6% (n¼7) category X DDIs. Category X drug interactions are
considered contraindicated. The top 3 most commonly associated drugs were
oxycodone/acetaminophen, ibuprofen, and ciprofloxacin. The top 3 category D drug
interactions were oxycodone/acetaminophen + diazepam, oxycodone/acetaminophen +
cyclobenzaprine and aspirin + ibuprofen. Some examples of the category X DDI’s were
sotalol + ciprofloxacin and levofloxacin + citalopram.

Conclusion: DDIs are occurring upon discharge from a large, urban, tertiary care,
academic medical center. Many of the DDIs identified do not require any modification
to therapy, just increased monitoring. However, 23.6% of identified DDIs required
modification or were contraindicated. The most commonly associated drug was
oxycodone/acetaminophen. Prescribers may want to consider alternative treatments for
pain when discharging patients from the emergency department to avoid a potential
poor outcomes caused by a DDI. A majority of the category X drug interactions
involved QT prolongation. Prescribers may want to consult a pharmacist or reference
to check for the possibility of QT prolongation with these agents.

334 The Impact of Administration of Opiates or
Benzodiazepines on Comprehension of
Emergency Department Discharge
Instructions

Berman J, Burk C, Terp S, Burner E, Lam CN, Menchine M, Arora S/Keck School of
Medicine at USC, Los Angeles, CA; Keck School of Medicine of USC, Los Angeles, CA;
University of Southern California, Los Angeles, CA

Study Objective: Prior research has shown that 65% to 80% of patients have a
poor understanding of at least one component of their emergency department visit,
discharge diagnosis, and/or return precautions and follow-up instructions.

Volume 68, no. 4s : October 2016 Annals of Emergency Medicine S127

Research Forum Abstracts



Potential benefits of improved patient understanding include more effective
treatment, fewer return visits and increased health awareness. As part of their care,
some patients receive opiates and benzodiazepines in the ED for indications
ranging from pain control to behavior modification to procedural sedation.
Despite their widespread use, these medications have many side effects, including
memory impairment and recall. To date, there has been no study that attempts to
quantify the magnitude to which these drugs impact patients’ understanding of
their discharge instructions. The primary objective of this study is to evaluate
whether opiate or benzodiazepine administration impacted patients’ understanding
of their discharge instructions when compared with patients who did not receive
either medication.

Methods: A consecutive sample of adult patients who were discharged from
the ED were approached for enrollment using a standard script. Those who
provided consent were asked by trained research assistants to complete a
questionnaire that included patient demographics and requested that they
describe their discharge instructions. The gold standard for discharge instructions
was written in the patient’s discharge packet. Two medical students then
independently rated patient comprehension of their discharge instructions into
one of 5 different categories on a locally created scale, which were collapsed to
good (score of 1 or 2) or poor understanding (score of 3-5). Kappa between
reviewers was 0.97. Medication administration was recorded from the patients’
electronic medical records.

Results: Of patients approached, approximately 90% of patients agreed to
participate in the study. Of the 534 patients evaluated, 35% (n¼189) received
either a benzodiazepine or opiate before discharge. The proportion of patients with
good understanding of their discharge instructions was slightly lower in patients
who received benzodiazepine or opiates when compared with patients who received
neither (57.7% (95% CI 50-65%) versus 62.6% (95% CI 50-67%). The
difference was more pronounced in the subset of patients (n¼8) who received bzd
only. In this group only 25% had a good understanding. Full results are presented
in table.

Conclusion: Overall we found comprehension of discharge instructions was
low in our patient population, highlighting the need for more effective
communication at the end of the patient encounter. Comprehension was
slightly lower among patients who received an opiate or benzodiazepine. It was
lowest among benzodiazepine-only patients, but this finding needs to be
confirmed in a larger sample. Health care providers who are discharging
patients should be especially cognizant of the impact that medications can
have on patient comprehension of their discharge instructions. Based on our
small sample, particular attention should be given to patients who receive
benzodiazepines.

BZD or opiates Neither Only BZD Only Opiates

Good Understanding n¼109
57.7%

n¼216
62.6%

n¼2
25%

n¼100
58.8%

Poor Understanding n¼80
42.3%

n¼129
37.4%

n¼6 75% n¼70 41.2%

Total 189 345 8 170

335 Risk of Exposure to Medical Providers from
Patients Who Have Ingested Metal
Phosphides

Musleh AI, Warrick BJ, Smolinske SC, Kao RA, Seifert SA/University of New Mexico,
Albuquerque, NM

Study Objective: Although aluminum phosphide (AlP) and zinc phosphide
(ZnP) poisonings are relatively uncommon, they are potentially fatal and pose a
health risk to medical providers. AlP and ZnP are converted to phosphine (PH3)
gas upon contact with water or stomach acid. We report one AlP and one ZnP
ingestion and highlight the communication and safety challenges in caring for these
patients.

Case 1: A 36-year-old male presented to an emergency department (ED) 2
hours after ingesting 750 gm of 60% AlP pellets. Shortly after arrival, the patient
became hemodynamically unstable. Upon intubation, semi-solid, grayish material

came up his esophagus and clogged the suction tube. The material had a garlic-
like odor causing pulmonary and ocular irritation in ED personnel. The patient
was moved outdoors, and resuscitation efforts continued for another hour before
he died. Personnel used gloves, gowns and N-95 masks when interacting with the
patient, but higher levels of personal protective equipment (PPE) were not
available. HAZMAT was initially activated but called off by the incident
commander secondary to a communication error regarding the type of toxic
agent. Once identified, 2 HAZMAT teams were reactivated and the National
Guard was also dispatched. Neither the hospital nor responding HAZMAT
personnel initially had the ability to detect PH3. High concentrations of PH3
were detectible from the patient 11 days later. The ED’s ventilator and
ultrasound were left outside in the rain along with monitors, gurney & pumps
due to the lack of ability to assess their contamination. Two providers were
hospitalized for respiratory distress and the ED was unusable for 2 days after the
incident.

Case 2: A 28-year-old male presented to an ED after ingesting an unknown
amount of ZnP. On arrival, he was hemodynamically stable without any reported odor.
The patient was intubated for airway protection, lavage returned 200 mL of a white
substance, whole bowel irrigation was initiated, a rectal tube inserted, and all waste was
double bagged. The ED requested a negative pressure isolation room but the patient
was admitted to a regular ICU bed. The patient remained intubated and
hemodynamically stable for the next several hours. Approximately 18 hours post-
admission, staff reported “a strong odor” in the room. Self-contained breathing
apparatuses (SCBAs) and PH3 sensors were brought by the HAZMAT team. One
sensor detected a PH3 concentration above the short-term exposure limit (STEL). The
ICU was evacuated. Once the patient was in a negative pressure room and the sensors
were correctly placed, PH3 concentrations were undetectable. At 30 hours after
presentation, hemoglobin had decreased from 11.2 to 8.2 gm/dL. The remainder of
the care was uneventful. He was discharged to an inpatient psychiatric service on
hospital day 11. No illnesses were reported from health care workers who’d been in
contact with the patient.

Discussion: These cases highlight the procedural, equipment, and communication
challenges providing care and establishing a safe working environment when patients
are potential sources of PH3. SCBAs and other PPE are required until the PEL and
STEL are achieved. Neither hospital had SCBAs initially and monitoring of ambient
PH3 concentrations also posed challenges. A coordinated plan for proper handling of
these cases may have resulted in better communication and earlier availability of
appropriate equipment.

336
EMF

Development of a Porcine Model
of Amlodipine Toxicity

LeRoy JM, Boley SP, Engebretsen KM, Mackenzie RB, Stellpflug SJ/Regions Hospital/
HealthPartners Institute for Education and Research, Saint Paul, MN; University of
Minnesota, Minneapolis, MN

Study Objectives: Despite aggressive interventions such as vasopressors and high-
dose insulin, many patients with amlodipine toxicity succumb to refractory shock.
Amlodipine-induced shock is unique in that its mechanism of action is theorized to
occur not only through L-type calcium channel blockade, but also via release of nitric
oxide (NO) in the peripheral vasculature. Methylene blue, a NO scavenger, has been
used clinically in amlodipine-induced refractory shock with its efficacy studied in only a
single rat model. We designed a randomized, two-armed porcine study comparing
methylene blue to norepinephrine therapy in amlodipine toxicity. Here, we describe
the preparation of the study drug and a three-pig pilot study to define a toxic dose of
amlodipine.

Methods: Amlodipine preparation: 250 commercially obtained 10 mg
amlodipine tablets were ground and mixed with 300 mL of dimethylsulfoxide
(DMSO). This mixture was sonicated for 15 minutes, with the resulting product
separated using vacuum filtration. This solution was then centrifuged and the
supernatant collected. This was then diluted and placed in an ultraviolet-visible
(UV/vis) spectrophotometer. The concentration was measured by determining
absorption at 360 nm and then compared to a previously derived absorption
versus concentration plot.Pilot study: Three pigs were sedated, instrumented, and
monitored according to an established porcine model that has been used for similar
studies at our institution. Based on previous experience with porcine models of
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poison-induced shock, we administered a 2 mg/kg bolus of amlodipine followed by
an infusion of 0.3 mg/kg/hr. The dose was adjusted in the subsequent pigs if a
predefined point of toxicity was reached too quickly or not at all during the five-
hour study period. Throughout the study period, hemodynamic and laboratory
parameters were monitored.

Results: Amlodipine preparation: From a total of 2500 mg of amlodipine tablets,
our procedure produced 300 mL of amlodipine dissolved in DMSO with a
concentration confirmed by UV/vis spectroscopy of 6.9 mg/mL, an 83% yield. Pilot
study: The first pig developed hypotension and death within fifteen minutes of
the bolus infusion. We thus eliminated the bolus and initiated a more
conservative drug infusion rate of 0.25 mg/kg/hour, increasing the infusion every
20 minutes up to 1 mg/kg/hour. This pig lived until the end of the five-hour
protocol, but only displayed mild evidence of amlodipine toxicity. The DMSO
solvent was found to depolymerize the polyethylene and polyvinylchloride
intravenous tubing and much of the drug leaked. For the third pig, the drug was
infused through a more durable polytetrafluoroethylene line. The same initial
infusion rate was used, increasing the dose until desired effect. This animal had
hemodynamic patterns consistent with our expectation of amlodipine toxicity
using infusion rates of 2 to 5.5 mg/kg/hour.

Conclusion: We piloted a porcine model of amlodipine toxicity for the purpose of
studying a novel antidote. Amlodipine can be reliably extracted from tablets in a
DMSO solution using a vacuum filtration procedure and concentrations can be
confirmed using UV/vis spectroscopy. IV line and catheter material must be considered
when using DMSO as a solvent, as many plastics are not compatible with DMSO
infusion. An infusion rate of 2 to 5.5 mg/kg/hour in a porcine model, without an initial
bolus, will likely produce expected amlodipine toxicity.

337 CPR in Whitewater Drowning Victims: Is it
Possible to Perform Adequate Chest
Compressions Through a Personal Flotation
Device?

McCorvey S, Caudell M, Lurie E, D’Zio R/Maine Medical Center, Portland, ME; Medical
College of Georgia at Augusta University, Augusta, GA

Study Objectives: To examine the effects of a personal flotation device (PFD) on
CPR chest compression depth.

Methods: This is a prospective study, utilizing volunteers certified in CPR
(American Heart Association) and the Laerdal Medical Simulation Mannequin
(SimMan), evaluating the efficacy of chest compressions while wearing three different
PFD styles. Compression depth, rate, and variance were recorded during two minute
cycles of chest compressions and averaged for each test group. Statistical analysis was
performed using a student’s t-test.

Results: Data was compared between the control group and three different PFD
styles measuring compression depth and rate (n¼37 per group). All groups had
adequate rates of compression. The mannequin without a PFD (control) demonstrated
an average depth of 49.5mm. The three PFD styles allowed an average compression
depth of 48.7mm, p¼0.61, 45.7mm, p<0.016, and 45.2mm, p<0.019.

Conclusion: 2015 AHA guidelines recommend adult CPR compression depth of
50-60mm. Other studies have shown maximum survival lower in compression depth
ranges (peak 45.6mm). Optimal cardiopulmonary resuscitation efforts may be
achievable in suspected drowning victims while wearing a PFD, but did not reach
current AHA compression depth guidelines. While there was a statistically significant
difference in compression depth achievable amongst the three varieties of PFDs, its
clinical significance (3-4mm of depth) is uncertain. Further studies are needed to test
other PFDs, in particular those that are used in the commercial rafting industry.

338 Hot and Cold Drugs: National Park Service
Medication Stability at the Extremes of
Temperature

Armenian P, Gerona RR, Ives-Tallman C, Zeng WZD, Lin T, Stroh G, Campagne DD/
University of California, San Francisco-Fresno, Fresno, CA; University of California,
San Francisco, San Francisco, CA; University of California, San Francisco, san
Francisco, CA

Study Objectives: National Park Service (NPS) Parkmedics provide medical care in
austere environments. The objective of this study was to evaluate the stability of
specific medications used by Parkmedics at extremes of temperatures likely to be faced
in the field.

Methods: This is a bench research study conducted in the laboratory setting
over a 4-week period. Parenteral medications were separated into 4 temperature
exposure groups: A) 45 �C (hot); B) -20 �C (cold); C) hot then cold temperatures
alternating weekly; and D) cold then hot temperatures alternating weekly. At study
start and the end of each week, three aliquots from each group were sampled to
determine the remaining drug concentration through liquid chromatography-
quadrupole time-of-flight mass spectrometry (Agilent LC 1260- QTOF/MS 6550).
Quantitative analysis was done using Agilent MassHunter Quantitative Analysis
software. The mean drug concentration from triplicate aliquots was expressed as
percentage of its baseline concentration to monitor the drug’s stability during
storage.

Results: Eight medications were analyzed (atropine, diphenhydramine,
fentanyl, hydromorphone, midazolam, morphine, naloxone, ondansetron).
Hydromorphone, morphine, and ondansetron showed the greatest stability, at
above 90% of original concentration in all study arms. Diphenhydramine,
fentanyl and midazolam showed heat independent degradation, degrading the
same way regardless of heat exposure. By the end of the study period, 51-56%
midazolam remained in all groups. Atropine and naloxone showed heat
dependent degradation, degrading more when exposed to heat (Groups A, C, D).
Atropine had the most degradation, with only 28% of the original drug
concentration remaining by week 2, and none remaining by week 4. When
exposed to heat, naloxone was at less than 50% original concentration by the end
of the study period.

Conclusions: We recommend that EMS providers replace atropine, naloxone,
diphenhydramine, fentanyl, and midazolam frequently if they are practicing in low call
volume or high-temperature environments. We recommend re-dosing midazolam,
naloxone and atropine in this setting if adequate clinical effect is not reached with a
single dose.

339 The Natural History of Human Stingray
Injuries

Katzer RJ, Schultz CH/UC, Irvine, Orange, CA

Study Objectives: Stingray injuries can be a hazard shared by many types of
beachgoers. Stingrays are known to have stingers and venom that are not
infrequently utilized to inflict pain and injury to humans who are walking or
otherwise playing in the water along the beach. Little information exists in
the current literature on the natural history of stingray injuries. Most of the
existing literature looks at the incidence of stings, and to a certain extent the
demographic of people who seek care. Our study aimed to determine the acute
and subacute complications of the injury, the prevalence of medical evaluation
and treatment.

Methods: Our study was a prospective, observational study of the natural history of
humans that have been injured by stingrays at the beach with one of the highest annual
reported number of stingray injuries on the pacific coast. Participants were identified
by treating lifeguards and consented over the phone by research personnel. They were
called by a member of the research study at one week and one month post injury and
asked questions concerning the symptoms, complications, medical evaluations, and
treatments that they had received.

Results: 276 participants were enrolled between July 2nd 2012 and March
20th 2016. 225 (82%) of those completed a one-week follow-up interview. 191
(69%) of those also completed a one-month follow-up. The most common
location of sting was foot (76%), followed by the toe (16%), ankle (7%), and leg
(1%). One participant did not report the sting’s location. Twenty-one percent
visited a physician for their injury. Of those, the majority visited their primary
care physician (49%) and sixteen percent visited an emergency physician.
Antibiotics were used to treat an infected wound in fourteen percent of enrollees.
Doxycycline was the most commonly used antibiotic. Fifty-nine percent of
participants reported the pain had completely resolved by one week. In those
reporting pain duration, the mean duration was twelve hours and the median was
two hours. Nonsteroidal anti-inflammatory medication was the most common
class of pain medication used.

Conclusion: This prospective, observational study of the natural history of
stingray injuries demonstrated that a minority of those stung by a stingray required
treatment by a physician, but that most evaluated by physicians required treatment
with antibiotics. It also demonstrated that about forty percent of those stung by
stingrays had pain that persisted for more than one week. Nonsteroidal anti-
inflammatory medication was most commonly used to treat this pain. This
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information will help to guide the medical literature in creating treatment
recommendations and informing both the public and providers of the overall risks
of sustaining a stingray injury.

340 Ibuprofen Versus Placebo Effect on Acute
Kidney Injury in Ultramarathon Runners

Lipman GS, Shea K, Christensen M, Phillips C, Burns P, Higbee R, Koskenoja V,
Eifling K, Krabak BJ/Stanford University School of Medicine, Stanford, CA; University
of Colorado, Boulder, CO; University of Washington Emergency Medicine Residency,
Seattle, WA; Stanford - Kaiser Emergency Medicine Residency, Stanford, CA; Harvard
Affiliated Emergency Medicine Residency, Boston, MA; Washington University of St.
Louis Emergency Medicine Residency, St. Louis, MO; University of Washington,
Seattle, WA

Study Objective: The popularity of ultramarathon foot races continue to grow in
popularity, with an estimated 90,000 annual competitors worldwide. Despite concerns
that non-steroidal anti-inflammatory drugs (NSAID) contribute to acute kidney injury
(AKI), 35-75% of athletes ingest these during competition. The effect of NSAID on
AKI incidence in ultramarathon runners is unclear. The study objective was to
determine if ibuprofen’s effect on AKI incidence was similar to placebo in
ultramarathon runners.

Methods: A multi-site randomized double blind placebo-controlled trial of
ibuprofen (400mg every four hours) versus visually identical placebo during a 50-
mile (80 km) stage of RacingThePlanet 155 mile (250km) 6-stage ultramarathon in
the Gobi, Atacama, Ecuador, and Sri Lankan deserts. The primary outcome was
incidence of AKI defined as “risk of injury” of 1.5 x estimated baseline creatinine
(Cr) and “injury” as 2 x Cr, gathered and analyzed immediately at the finish. The
non-inferiority margin for the absolute difference in the rates of AKI was defined as
15%.

Results: Eighty-nine participants were analyzed by modified intent-to-treat
analysis; 42 (47%) randomized to ibuprofen and 47 (53%) to placebo, with
similar baseline demographics. The overall incidence of AKI was 44%. Ibuprofen
was inferior to placebo as 22 (52%) of participants in the NSAID group developed
AKI versus 16 (34%) placebo (18% difference; 95% CI - 4% to 41%; number
needed to harm 1.9; 95% CI 1.5 to 2.7). Ibuprofen was also inferior to placebo in
regards to severity of AKI (risk ¼ 38% versus 26%; 95% CI - 9% to 34%; injury
¼ 14% versus 9%; 95% CI - 10% to 21%). Ibuprofen was not worse than
placebo in secondary outcomes of exercise-associated hyponatremia [ibuprofen 3
(15%) versus 7 (7%) placebo (95% CI -23% to 8%)] and exertion measured by
BORG score (16 versus 16). Average ingested ibuprofen was 1200mg (1200-
1600mg).

Conclusions: Ibuprofen ingestion in ultramarathon runners resulted in
significantly greater incidence and severity of AKI then placebo.

341 Grab a SEAT: Sit, Engage, Ask, Teach an
Emergency Department Performance
Improvement Initiative

Orloski CJ, Tabakin ER, Myers JS, Shofer FS, Mills AM/Hospital of the University of
Pennsylvania, Philadelphia, PA

Study Objectives: Current evidence suggests patient perception of time spent with
doctors is longer when the clinician sits during the encounter. Provider sitting has been
associated with a significant, positive impact on communication scores. Better
communication with patients improves adherence to treatment and overall satisfaction
with hospital care.

Our primary objective is to determine if provider (physician, advanced practice
provider, or nurse) sitting behavior will affect the patient experience and satisfaction
scores during an emergency department (ED) encounter. Our secondary objective is
to determine if placing colorful, institution-branded folding stools in patient rooms
will influence provider sitting behavior. We hypothesize that sitting during an ED
encounter is associated with better provider-patient communication and that
providing folding stools will facilitate improved communication and influence the
patient experience.

Methods: This is an ongoing before-after study within two urban, academic EDs.
Prior to the intervention, patients were surveyed about their experience, while
providers were surveyed to qualitatively assess sitting behavior. The surveys were pilot

tested and administered to patients by research assistants and to providers by online
survey. To assess patient perceptions of their care by providers who sat and did not sit
down, chi-square tests were performed. Data are presented as percentages with 95%
confidence intervals (CI). The study interventions include (1) implementation of a
colorful, institution-branded folding stool, “Grab a SEAT” and (2) an educational and
marketing campaign to highlight the importance of good communication. At one ED,
patients and providers received the intervention while the second ED served as the
control group. The control group was exposed to the educational outreach, but not the
folding stool intervention.

Results: Of 1,367 patients surveyed prior to the interventions, 65% were
female and 64% were between 26 to 65 years of age. Patients reported that at
least 1 provider sat down during the ED encounter 42% of the time. When a
patient reported that a provider sat down, they were more likely to provide the
highest mark (“strongly agree”) for each of the following communication metrics:
politeness, caring, listened, informed, and time spent (see figure below). Only
18% (CI 16% to 20%) of patients strongly agreed that it was important for their
provider to sit down. Of 100 providers (43% nurse, 48% physician) responding
to the pre-intervention survey, 84% report never sitting or sitting only some of
the time. 86% of providers agreed or strongly agreed it was important to sit for an
encounter.

Conclusion: Patients were more likely to report higher communication and
satisfaction scores when a provider sat down during their ED encounter despite a
minority of patients agreeing that it was important for their care team to sit. The
majority of providers believe they should sit while talking with patients; however, they
never sit or sit some of the time. Next steps for this project are underway to study the
secondary objective: whether provider education and folding stools influence provider
sitting behavior and improve the patient experience.

342 72-Hour Returns: A Trigger Tool for
Diagnostic Error

Aaronson E, Borczuk P, Mort E, Benzer T, Temin E/Massachusetts General Hospital,
Boston, MA

Study Objectives: Patients who return to the emergency department (ED)
within 72 hours of discharge are thought to represent failures in diagnosis,
treatment and discharge planning. As a result, this metric is often seen as a surrogate
for quality and used for ED quality assurance efforts. Little is known about the yield
of this kind of review and the types of errors it identifies. The objective of this study
was to identify the prevalence of error deficient care in patients who return within
72 hours and require admission, as well as the types and severity of harm in these
patients.

Methods: Retrospective review of all patients who presented to an urban,
university-affiliated ED between October 1st, 2012 and September 30th, 2015
who were evaluated, discharged, and returned within 72 hours requiring hospital
admission. As a part of departmental quality assurance activities, the records
were reviewed by attending physician members of the Quality and Safety
Committee. Any visit felt to represent substandard care was flagged for further
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investigation. These cases then received a secondary review by a different ED
attending who classified the deviation in care for this study, if present, using a
standard classification system.

Results: There were 413,167 ED visits during the study period with 2001
(0.48%) patients who returned within 72 hours and were admitted to the
hospital. An event requiring further investigation was identified in 59 of these
patients (2.95% of all 72-hour returns), and 50 of them (2.49% of all 72-hour
returns and 0.0119% of all ED visit) were deemed to represent a deviation from
optimal care (see Figure 1). Of these cases, 48 (96%) represented diagnostic
error. When a standard diagnostic process of care framework was applied to these
48 encounters, the majority of cases represented failures in the initial diagnostic
pathway (29 cases, 60.4%), including a failure to obtain a complete history and
conduct a complete physical exam (3 cases, 6.2%), failure of ongoing monitoring
of clinical status (4 cases, 8.3%), failure to establish a differential diagnosis (20
cases, 41.6%) and failure to order the appropriate diagnostic test (2 cases, 4.1%).
The remainder of the cases represented failures in completing testing and results
processing (13 cases, 27%), and failures in follow-up and coordination (6 cases,
12.5%).

When the National Patient Safety Foundation’s Error Severity Codes were
applied to the 50 cases that represented deviations from optimal care, 12 (24%)
resulted in minor temporary harm, 30 (60%) in major temporary harm, 4 (8%) in
minor permanent harm, 1 (2%) in major permanent harm and 3 (6%) resulted in
death.

Conclusions: Standard screening methodology of 72-hour ED returns resulting in
admission has relatively low yield in identifying suboptimal care, with less than 3% of
cases reviewed representing deviations from standard care. Of these, the majority
represent cognitive errors in the diagnostic pathway. As such, these reviews may be
useful as a tool for ongoing professional practice evaluation of individual clinicians,
however likely serve less value in identifying departmental systems issues contributing
to unsafe care. Future study should focus on understanding the yield of other
departmental QA triggers such as safety reports and morbidity and mortality
conferences.

343 Yankauer Suction Catheters With “Safety”
Vent Holes May Impair Safety in Emergent
Airway Management

Cox RD, Andreae MC, Shy BD, DuCanto J, Strayer RJ/Icahn School of Medicine at
Mount Sinai, New York, NY; Medical College of Wisconsin, Aurora St. Luke’s Medical
Center, Milwaukee, WI

Study Objectives: Airway decontamination of secretions and regurgitated liquid
and material is fundamental to safe airway management. The conventional
Yankauer suction catheter used in many emergency departments features a safety
vent hole; however, the device produces minimal suction power unless the vent
hole is occluded. This study aimed to identify the rate at which emergency

medicine residents occlude the vent hole while managing a simulated contaminated
emergent airway.

Methods: Emergency medicine residents in a PGY1-4 program were recruited
to participate in a high-fidelity airway simulation exercise using a specially equipped
emesis-producing mannequin. The residents who participate in this study rotate at
two primary clinical sites: one stocks Yankauer suction catheters that feature a vent
hole and one stocks Yankauer catheters without vent holes. Participants were
presented with a patient with head injury and depressed mental status requiring
intubation with direct laryngoscopy. As the glottis was visualized, 250 mL green-
colored simulated airway contaminant was pumped into the oropharynx at a steady
rate via the esophagus of the mannequin. Participants were monitored for when
they occluded the vent hole of the suction catheter. Participants were classified as
occluding the vent hole immediately, occluding the vent hole after a delay, or
failing to occlude the vent hole.

Results: 37 residents participated in the simulation. The participants included 9
(24.3%) PGY1 level residents, 9 (24.3%) PGY2, 9 (24.3%) PGY3, and 10 (27%)
PGY4. 9 (24.3%) residents occluded the vent hole on the suction immediately.
6 (16.2%) occluded the vent hole with a delay (after discovering that the suction
device was not functioning); the mean delay to occlusion was 7.67 seconds. 22
(56.5%) failed to occlude the vent hole and were prompted to do so to complete
the SIM. Of the 9 who occluded the vent hole immediately, 8 were “senior level”
(PGY3 or PGY4). 1 “junior level” (PGY1 or PGY2) provider occluded the vent
hole immediately.

Conclusion: In this simulation study of emergency medicine residents managing
a contaminated airway, a high number of residents at all PGY levels failed to
occlude the vent hole on the Yankauer suction catheter. Without vent hole
occlusion, the suction catheter has minimal suction power and the operator has
limited ability to decontaminate the patient’s airway. This study reveals a safety
concern when emergency departments stock suction catheters that require vent hole
occlusion.
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344 A Novel System for the Characterization and
Tracking of Protective Services Utilization in
the Emergency Department

Phalen T, Dong M, Alsaloum M, Costa D, Cohen T, Wong A/Yale University School of
Medicine, New Haven, CT; Yale School of Medicine, New Haven, CT; Yale-New Haven
Hospital, New Haven, CT

Study Objectives: Violent patients physically and verbally assault medical
providers across clinical settings. Patients with behavioral emergencies often
present with acute agitation, which increases the risk of injury to health care
workers. Hospital protective services officers are often employed to assist staff
during workplace violence events. However, in the emergency department, officers
have cited challenges related to high numbers of potentially violent events and
limited staffing. Currently, the characteristics of events requiring protective
services response in the emergency department setting are unclear due to difficulty
in accurately capturing data in situ and inconsistent reporting. We aim to pilot a
new method to track the incidence and types of calls officers respond to during
their shifts to gain insight into the nature, location, and degree of the violence
occurring in the ED. The data will be employed to better utilize protective
services resources, ultimately leading to process improvements that may be needed
to improve safety.

Methods: We co-developed a novel tool with protective services
administration, modifying it based on feedback from front-line officers. The
tool consisted of a portable survey card that captured details of each call for
assistance including the following: date, time, location of call, level of violence,
type of incidence, and a brief narrative summary of the incident. The level of

violence was ranked from 1 to 5 with five being the most violent. The pilot data
was collected during the evening shift, across twelve evenings from mid-
February to mid-March. Data was collated and analyzed using GraphPad Prism
software.

Results: To date, we have recorded 267 calls in which the officers responded
to an average of 22 calls per shift, the majority of which were to the ambulance
bay and waiting room (40% and 18% respectively). Of the calls to the ambulance
bay, 40% of those patients were taken to the psychiatric ED. Safety checks were a
part of 78% of all calls, and by themselves accounted for 30% of all responses.
The level of violence in 72% of the calls was rated as a 1. 2% of all calls were
deemed dangerously violent, with 10% of the calls resulted in patients being
placed in physical restraints. Overall officer users reported being very pleased with
the tracking system. The summary section provided useful clarification on events
such as, “Patient acting out with staff—4 point restraints, additional officers
responded.”

Conclusions: The study card has been successful and user friendly as a pilot tool for
tracking protective services responses in the ED. Data from our study provides
opportunities to plan, train and prevent potentially violent incidents in the future. We
hope our study will help administration better understand where protective services are
most needed and deploy staff more effectively. The waiting room appears to be a prime
target for re-strategizing resource utilization and prevention. Next steps include a
mobile app platform in current development to capture the data in a more portable
fashion.

345 Severe Sepsis: What Gets it Right? A
Comparison of the Quick Sequential Organ
Failure Assessment Versus Systemic
Inflammatory Response Syndrome Criteria

Weigle H, Trigonis R, Bunn D, Krakauer D, Long L, Perkins J/Virginia Tech Carillon,
Roanoke, VA

Study Objectives: For over two decades, sepsis was defined as a suspected source
of infection in the setting of � 2 of the systemic inflammatory response syndrome
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(SIRS) criteria. Due to its simplicity, the SIRS criteria have been employed to assist
in the early identification of sepsis. The sensitivity of these criteria, however, has
recently been challenged. Further, The Third International Consensus Definitions for
Sepsis and Septic Shock proposed the use of the quick sequential organ failure
assessment (qSOFA) score. Our emergency department (ED) utilizes a “Sepsis
Alert” (SA) protocol for our patients who have severe sepsis or septic shock. The
SIRS criteria have been relied upon as a rapid identification tool to help providers
consider sepsis. To more quickly identify patients with severe sepsis or septic shock,
we seek to compare the sensitivity of the qSOFA to the SIRS criteria in our SA
patient cohort.

Methods: This was a retrospective chart review of patient records at a tertiary
referral hospital with an annual census of 90,000 ED visits. All patients who
triggered a SA protocol in our adult ED were eligible for enrollment. Patients
were excluded if severe sepsis or septic shock was not listed as the primary
reason for admission on the inpatient history and physical documentation.
Three data abstractors utilized a standardized data abstraction algorithm and
reviewed our hospital’s electronic medical record (EMR) to obtain a priori
defined patient data variables including: vital signs (VS) during the first hour,
initial white blood cell count, percentage of bands, and initial Glasgow Coma
Scale (GCS). A qSOFA score and total SIRS criteria were calculated for each
patient. Patients with a qSOFA score � 2 were compared to the presence of � 2
SIRS criteria. McNemar’s test was performed to compare the sensitivity of SIRS
criteria and qSOFA for our cohort. A Mortality in the Emergency Department
Sepsis (MEDS) score and in-hospital mortality were calculated to assess illness
severity.

Results: A total of 224 patients met the inclusion criteria. In-hospital mortality
for this study cohort was 20.5%. The average MEDS score for the study cohort was
11.13 (95% CI, 10.50-11.77) predicting a high 28-day mortality. Utilizing data
collected during the ED course, a qSOFA score of � 2 was present in 129 cases
(58%) of patients diagnosed with severe sepsis or septic shock. This was significantly
lower than those meeting � 2 SIRS criteria during their ED course, which was
present in 205 cases (92%) of the same patient population (c2¼ 62.5, p<0.0001).
Using only the initial set of vitals, laboratory results, and GCS, SIRS criteria
sensitivity was 82% compared to 37% for qSOFA in our population (c2¼ 85.0,
p<0.0001).

Conclusion: This study is limited by its retrospective nature and relatively small
sample size. However, our results demonstrate that the qSOFA criteria did not
perform well in identifying our high mortality cohort of SA patients. And while the
presence of � 2 SIRS criteria was significantly more sensitive during the initial
patient presentation, a sensitivity of 82% is still inadequate as a screening tool.
Further efforts are needed as the pursuit for an effective screening tool for sepsis
continues.

346 Development of a Difficult Access Team in
the Adult Emergency Department Leads to
Faster Intravenous Access

Wilson CL, Maliszewski B, Whalen M, Gardner H, Baptiste D/Johns Hopkins Hospital,
Baltimore, MD

Study Objectives: To determine if the implementation of an Access in Minutes
(AiM) team will reduce the IV access order to completion time for difficult venous
access (DVA) patients as compared to current practice.

Methods: Data collection took place at a level one, tertiary care, urban
academic medical center that sees approximately 70,000 patients per year, where
up to 70% of patients require definitive IV access. In order to obtain baseline
data, a multi-disciplinary team composed of physicians, nurses, clinical
technicians and administrators evaluated a convenience sample of patients who
were deemed to have DVA. This cohort included patients in whom a clinical
technician was unable to establish IV access after two attempts, and a different
provider was also unsuccessful after two attempts, requiring a physician to obtain
definitive access. Characteristics felt to contribute to DVA were recorded, as well
as the time that elapsed from when an IV was ordered until the order was
completed.

After a cohort of patients were identified to demonstrate the need for an AiM team,
a dedicated clinical technician was available in the ED as a pilot for patients who were

deemed to be DVA. A qualitative and quantitative analysis was performed on pre and
post data, as well as determining patient factors that contributed to DVA status.

Results: 135 patients were deemed to be DVA over a 5.5-month period. Of these
135 patients, the most common reason for DVA was prior history of multiple attempts
(36.3%), IV drug use history (15.56%), and poor skin quality (12.59%). Additional
categories were present in relatively equal frequency and included single arm access,
dehydration, sick cell history, and obesity.

Prior to the implantation of an AiM team, the mean IV order to completion
time was 296.9 minutes (N¼41, Std. Dev. 265.85). Post-intervention, the mean
IV order to completion time was much lower at an average of 182.47 minutes
(N¼135, Std. Dev. 248.52). Given that the data was skewed to the right in both
the pre and post implementation data, a Mann-Whitney U test was applied. A
significant difference in distribution of time from order to access completion
(in total minutes) between the pre-AiM and post-AiM group was demonstrated
(U¼3,853, p< 0.0001).

Conclusions: Utilizing an AiM team reduced the time to successful IV access for
DVA patients. Patients with DVA tended to have similar characteristics, so future
considerations include utilizing a predictive tool to determine which patients might
qualify as DVA prior to any attempts at access being made. Patients with DVA may
be able to be identified earlier in their ED stay to reduce the amount of time and the
number of attempts for IV access, which in turn can enhance patient safety and
satisfaction.

347 Withdrawn

348 Ultrasound- and Fluoroscopy-Guided
Reduction of Pediatric Forearm Fractures: A
Prospective Observational Study

Auten JD, Hurst ND, Pennock AT, Naheedy JH, Hollenbach KA, Kanegaye JT/Naval
Medical Center Portsmouth, Portsmouth, VA; Rady Children’s Hospital San Diego, San
Diego, CA; University of California San Diego School of Medicine, San Diego, CA;
University of California San Diego School of Medicine, San Diego, CA; University of
California San Diego School of Pharmacy, San Diego, CA; University of California San
Diego School of Medicine, San Diego, CA

Study Objective: The forearm is the most common pediatric fracture site requiring
emergency department reduction. We sought to compare the post-reduction fracture
images obtained by point-of-care ultrasonography (POCUS) with those obtained by
fluoroscopy.
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Methods: Using a structured sampling approach, we prospectively enrolled
emergency department (ED) patients 0-17 years of age with isolated radial or
radioulnar fractures requiring reduction under fluoroscopic guidance. We excluded
patients with other orthopedic injuries, open fractures, neurovascular compromise,
pre-treatment angulation <5�, or requirement for operative intervention. We
recorded post-reduction POCUS (probe dorsal, volar, and at radial/ulnar borders)
and fluoroscopic (AP and lateral) fracture images and compared fracture angles
between a blinded emergency physician’s and a blinded radiologist’s POCUS
interpretations and between POCUS and fluoroscopy, reporting mean differences
and 95% confidence intervals. We determined the ability of POCUS to predict
adequacy of reduction defined by fluoroscopy, interpreted by a blinded pediatric
orthopaedic surgeon.

Results: The 60 patients were 7.8 � 3.6 years of age and had 8 radial (13%) and
52 radioulnar (87%) fractures. Radiologist- and emergency physician-interpreted
POCUS measurements were within a mean of 1� in all dimensions. Fluoroscopy and
POCUS angles were within a mean of 1.8�-6.5�, depending on the dimension
measured (Table). POCUS predicted 89% and 100% of adequately reduced radial and
ulnar fractures, respectively.

Conclusions: POCUS determination of post-reduction fracture angulation is
comparable to that obtained by fluoroscopy and may assist in determining adequacy of
reduction. POCUS can be used to guide pediatric fracture reduction when bedside
fluoroscopy is not available in the ED.

Table. Comparison of blinded US and fluoroscopic fracture angle
measurements

Fluoroscopy- versus US-measured
angles (degrees)

Mean
difference 95% CI

Radius, AP versus US probe radial -2.0 -4.9, 1.0
Ulna, AP versus US probe ulnar -2.0 -5.5, 1.5
Radius, lateral versus US probe dorsal -4.5 -6.9, 2.0
Radius, lateral versus US probe volar -1.8 -4.6, 0.9
Ulna, lateral versus US probe dorsal -1.8 -5.5, 1.9
Ulna, lateral versus US probe volar -6.5 -10.2,-2.0

349 Prevalence of Right Heart Strain in Patients
With Massive Pulmonary Embolism: A
Retrospective Review

Chowa EP, Dwyer K, Stone MB, Henwood PC/Brigham and Women’s Hospital, Boston,
MA; Brigham and Women’s, Boston, MA

Study Objectives: Emergency physician-performed bedside focused cardiac
ultrasound has become an important tool in the diagnosis of undifferentiated
shock. Central pulmonary embolism (PE) can cause cardiogenic shock;
unfortunately, these patients’ hemodynamic instability may preclude
transport for computed tomography pulmonary angiograms (CTPA).
Underlying pathophysiology suggests that central PEs large enough to
result in hemodynamic instability should also result in right ventricular (RV)
strain and, if this is uniformly true, the absence of RV strain may exclude
massive PE in the patient with shock. The objective of this study was to
determine if RV strain is uniformly present in hypotensive ED patients with
acute central PE.

Methods: This was a retrospective review of all CTPAs performed in the
emergency department (ED) over a four-year period. Investigators reviewed the
charts of all patients with a PE identified on CTPA for characteristics of the PE
(location, acuity, and number), initial vital signs, lowest ED blood pressure,
evidence of RV strain detected by transthoracic echocardiography (TTE) and/or
CT. Patients with clear alternative cause of hypotension on chart review were
excluded. RV strain was defined as RV enlargement, flattening of the
interventricular septum, and RV dyskinesia with apical sparing (McConnell’s sign).
One investigator reviewed each of the charts, and all positive PE cases were
reviewed by a second investigator to confirm accurate categorization of PE location

and RV strain. Patients were excluded from massive PE list if they had hypotension
from other causes, but were still included in Total PE values. Massive PE was
defined as central PE (saddle, main, or >2 lobar PEs) with systolic blood pressure
(SBP) <100 mmHg in the ED.

Results: There were 7,155 CTPAs performed in our ED from 2011-2014, and
436 (6.1%) patients with acute PE were identified for inclusion. Among patients
with PE, 19 (4.4%) had massive PE; 9 with SBP 90-99 mmHg and 10 with SBP
<90 mmHg. Among patients with massive PE, 13 (68.4%) demonstrated RV
strain. An additional 140 (32.1%) patients had central PEs without hypotension
during their ED course, and 71 (50.7%) of these exhibited signs of right heart
strain.

Conclusion: While the majority of patients with acute central PEs with
hypotension in the ED had CTPA and/or echocardiographic evidence of RV
strain, 31% had no RV strain. The sensitivity of RV strain alone is not adequate
to rule out massive PE in the hypotensive ED patient. Of note, half of all
normotensive patients with a centrally located PE also demonstrated RV strain,
but the incidence of RV strain is increased in the hemodynamically unstable
patient.

350 Accuracy and Reliability of Gastric
Ultrasound for Stomach Contents

Mackenzie DC, Azad A, Noble VE, Liteplo AS/Maine Medical Center, Portland, ME;
Massachusetts General Hospital, Boston, MA

Study Objectives: Identification of stomach content by point-of-care ultrasound
can help determine risk of aspiration prior to procedural sedation or intubation. We
sought to determine the test performance characteristics and agreement of emergency
physician interpretation of gastric ultrasound.

Methods: We performed gastric ultrasound of healthy volunteers randomized to
fast for at least 8 hours, or to consume carbohydrates and water. Images of the
stomach were obtained using each of the subxiphoid, left upper quadrant, and right
lateral decubitus windows. Two emergency physicians with fellowship training in
emergency ultrasound, but limited experience with gastric ultrasound,
independently reviewed all the examinations. They recorded their interpretation for
each window as stomach content present or absent, or stomach not visualized. Test
performance characteristics for each sonologist and inter-rater agreement were
calculated.

Results: 45 gastric ultrasounds were performed. For each of the sonographic
windows, the sonologists detected stomach contents with high sensitivity, ranging
from 89 - 100% (Table). Sonologist specificity for stomach content was highest
using the subxiphoid view, and lowest in the left upper quadrant window (Table).
Overall inter-rater agreement between the sonologists was good (kappa 0.64; 95%
CI 0.5 - 0.78). Agreement was very good using the right lateral decubitus (kappa
0.91; 95% CI 0.74 - 1) and subxiphoid (kappa 0.72; 95% CI 0.51 - 0.94)
approaches but only fair for the left upper quadrant window (kappa 0.4; 95% CI
0.1 - 0.67).

Conclusions: Emergency physician sonologists were sensitive but not specific at
detecting stomach contents. Sensitivity of the subxiphoid, left upper quadrant, and
right lateral decubitus windows were similar. Image interpretation agreement between
emergency physicians was very good for the subxiphoid and right lateral decubitus
approaches. Gastric ultrasound may be interpreted more readily and accurately using
these windows.

Subxiphoid Right lateral decubitus Left upper quadrant

Sensitivity
(%; 95%

CI)

Specificity
(%; 95%

CI)

Sensitivity
(%; 95%

CI)

Specificity
(%; 95%

CI)

Sensitivity
(%; 95%

CI)

Specificity
(%; 95%

CI)

Sonologist 1 89
(71 – 97)

44
(21 – 69)

96
(80 – 99)

38 (16 -64) 100
(83 – 100)

0 (0 – 34)

Sonologist 2 89
(71 – 97)

59
(34 – 80)

96
(80 – 99)

35
(15 – 61)

96
(78 – 100)

13 (1 – 53)
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351 Diagnosing Centrally Located Pulmonary
Embolisms in the Emergency Department
Using Point-of-Care Ultrasound

Dwyer KH, Rempell JS, Stone MB/Brigham and Women’s Hospital, Boston, MA

Study Objective: Pulmonary embolism is frequently seen in the ED and timely
diagnosis is imperative. The objective of this study was to determine the utility of
emergency physician-performed ultrasound (including focused cardiac ultrasound
(FOCUS) and evaluation for deep venous thrombosis (DVT)), in the diagnosis of
central pulmonary embolism (PE). We aimed to determine whether the absence of
both right heart strain and DVT could rule out central PE.

Methods: This was a prospective study using a convenience sample of patients for
whom a computed tomography (CT) pulmonary angiogram was ordered to evaluate
for PE. The study took place at an academic, urban, level 1 trauma center. Participants
who provided verbal consent received a physician-performed FOCUS looking for right
ventricular (RV) enlargement, right ventricular free wall hypokinesis with sparing of
the apex (McConnell’s sign), interventricular septal bowing (D-sign) or a decreased
tricuspid annular plane systolic excursion (TAPSE)< 16mm. In addition, a two-region
compression ultrasound (CUS) evaluating for DVT was performed. The sonographer
was blinded to the results of the CT. The patient’s medical records were reviewed for
demographics, CT results, treatment of PE (if applicable), disposition, hospital course
and in-hospital mortality.

Results: Thirty-eight of 153 patients enrolled had a PE diagnosed on CT. Of these,
16 had a proximal PE (defined as saddle, main or lobar) and 22 had a distal PE
(segmental or subsegmental). A composite variable was created to identify participants
with any abnormal finding on FOCUS or DVT CUS. The sensitivity of this composite
variable for central PE was 100% (95% CI 78.2%,100.0%) and the specificity was
88.0% (95% CI 80.3%, 93.4%) The negative predictive value of bedside ultrasound
was 100.0% (95% CI 96.2%, 100.0%). The median TAPSE for subjects without a PE
was 26mm (IQR 22,31) and for those with a central PE was 14mm (IQR 11,18). Of
those with a central PE, 73.3% had a TAPSE<16mm.

Conclusion: This study suggests that the combination of DVT CUS, TAPSE and
evaluation for RH strain on FOCUS may provide sufficient diagnostic accuracy to
exclude a centrally located PE. However, bedside US is less accurate in the
identification of segmental of subsegmental PEs found on CT.

352 After Clinical Ultrasound Fellowship:
A Survey Study of Graduates’ Reflections
on Training

Papanagnou D, Goldflam K, Lewiss R/Thomas Jefferson University Hospital,
Philadelphia, PA; Yale School of Medicine, New Haven, CT; University of Colorado
School of Medicine, Aurora, CO

Study Objective: Given the substantial evidence suggesting that fellowship is a
strong predictor of career path, the authors sought to examine the experiences of point-
of-care (POC) ultrasound (US) fellowship graduates following training. The authors
sought to describe career paths, career satisfaction, and identify areas for fellowship
curricular improvement. The objective of this study was to describe post-fellowship
responsibilities and identify training and curricular gaps in US fellowships.

Methods: This was an anonymous 26-question survey study built on Qualtrics
software. Questions were peer reviewed for evaluation; feedback was provided by POC
US content experts, as well as survey design researchers. The weblink was emailed to

597 fellowship graduates across 70 programs utilizing eusfellowships.com program list.
The survey was sent weekly for a four-week period (May 1, 2015 through May 31,
2015). An introductory email was sent 1 week prior to the study period. No incentives
were offered for survey completion. Qualitative and quantitative data were gathered.
Quantitative data: proportions are reported as percentages with 95% CI, and
continuous variables as medians with quartiles. Qualitative data: open- and axial-
coding methods were used to code individual open-ended responses, generate concepts,
and organize into thematic categories. The study was IRB approved.

Results: 336 participants completed the survey (response rate, 59%). Most
fellowship graduates reported that US was currently their leading academic niche
(67%, 95%CI, 66-68%). 89% reported that fellowship helped them arrive at their
current position (95% CI, 88-89%). 29% (95% CI, 28.9-29.1%) of graduates were
given academic responsibilities within a medical school (ie, teaching/precepting roles,
curriculum design/development). 88% reported that they acquired additional, non-
scanning skills in education. One third of graduates (32%, 95% CI 31.9-32.1%)
reported that there were skills they wanted developed, which were not addressed during
training; these include administrative and research skills, as well as advanced imaging
applications. A small percentage of fellowship graduates (8%, 95% CI, 7.9-8.1%)
reported that they did not accomplish their goals during training; qualitative analysis
identified poor leadership, disorganized curricula, inadequate mentorship, and limited
exposure to research as potential reasons for the aforementioned.

The vast majority would recommend fellowship to prospective applicants (93%
95% CI, 92.9-93.1%) and would pursue training again (94%, 95% CI, 93.9-94.1%).
Of those who would not recommend fellowship, qualitative analysis suggested US job
saturation and increased US training during EM residency as reasons for not wanting to
pursue fellowship again.

Conclusion: The majority of US fellowship graduates are content with their
fellowship training. Following fellowship, graduates have reported acquiring significant
non-scanning skills. Areas for potential program improvement include additional
mentorship, research training, and rigorous curricula.

353 Descriptive Analysis of Early Blood
Transfusions at an Urban Trauma Center

Ross JL, Fisher J, Brown K, Babcock CI/St John Hospital and Medical Center,
Detroit, MI

Study Objectives: Blood is a crucial component in the resuscitation of critically ill
trauma patients. Understanding the utilization patterns of blood transfusions can assist
in the management of this critical resource.

We describe characteristics of ED trauma patients who receive early blood
transfusion at a large urban level II teaching hospital.

Methods: An IRB-exempt retrospective evaluation of de-identified data collected
for submission to the NTDB was examined; all data was derived from a Level II urban
teaching hospital with 122,000 ED visits per year, spanning the 24-month period of
11/1/2013 to 10/31/2015.

Variables collected include: age, sex race, mechanism of injury, type of trauma
(blunt versus penetrating), ED vital signs, and ED disposition location. Patients were
evaluated based on receiving blood in the first 4 hours after arrival (early blood). At this
institution, Level I trauma patients are considered the most critical, and Level III
patients are considered moribund. Trauma patients not considered Level I-III are
evaluated as a trauma consultation.

Results: Of the 4334 trauma patients, 494 patients were seen as Level I, 1740
patients were seen as Level II, 61 evaluated as Level III, and 2039 patients were seen as
consults.

Only 2.2% (97/4334) of total patients received early blood. Transfusions to Level I
patients, accounted for 77% of these transfusions. Of all Level I patients, 15% (75/
494, 95% CI:12.3-18.6%) received early blood transfusions. There were significantly
fewer early transfusions to Level II and consult patients with only 1.1% (19/1740,
95% CI:0.7%-1.7%) and 0.1% (3/2039, 95% CI:0.003-0.45%) respectively. No
Level III patients received blood transfusions.

The most common mechanism of injury for early transfusion patients was gunshot
wound (GSW), accounting for 48% (47/97) of patients, with penetrating trauma
comprising 59% (57/97).

Of those transfused 76% (74) were male, 67% (65) were black, 27% (26) were
white, and 6% (6) were of other or unknown race (p¼.004). Overall traumas were
59% (2570) male, 55% (2390) black, 42% (1814) white, and 3% (130) of other or
unknown race.

The median age for transfused patients was 33.89 years, significantly younger than
the median age of our trauma population at 43.78 years. GCS<15 patients had
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transfusion rate of 4.7% compared with GCS15 patients who had a transfusion rate of
only 1.7%.

The most common ED disposition for patients with early transfusion was the
operating room (OR), 65% (63/97) of patients.

Discussion: Early blood transfusion is more likely in Level I and penetrating
trauma patients, but overall is relatively rare at only 2.2%. As expected most early
blood transfusion patients were Level I, but the proportion of transfusions that were
Level II activations was significantly lower than expected, given the large number of
Level II seen at our facility. Overall Level I activations had a 14 times higher rate of
transfusion than Level II. Not surprisingly Level III trauma patients did not receive
transfusions as that activation level is reserved for perimortem patients. Consult
patients had a very low transfusion rate as would be expected by their lower acuity.

Conclusion: Early blood transfusion is not very common, even in Level 1 patients,
and is rare in Level 2 patients. Understanding characteristics of patients requiring early
blood transfusion may be helpful when anticipating blood needs in different types of
injuries.

354 Predictive Value of Point-of-Care Lactate
Measurement in Patients Meeting Level II
and II Trauma Team Activation Criteria Who
Present to the Emergency Department:
A Prospective Study

Wentling J, Blow O, Krall SP, McNierney A, Dewey K, Richman PB/Texas A&M Health
Science Center/Christus Spohn, Corpus Christi, TX; CHRISTUS Spohn Hospital Corpus
Christi–Memorial, Corpus Christi, TX

Study Objective: Clinicians utilize serum lactate to assess severity of illness and
effectiveness of resuscitation for patients with hypoperfusion from numerous etiologies.
Early bedside measurement of lactate has the potential to allow clinicians to more
expeditiously recognize shock in trauma patients with lower initial triage level acuity.

The aim of this study was to investigate the utility of early point of care lactate
levels to help predict injury severity and ultimate emergency department (ED)
disposition for trauma patients meeting level II& III activation criteria.

Methods: This was a blinded, prospective cohort study of a convenience sample of
consenting patients evaluated initially in the ED of a level II trauma center with an
annual patient census of 45,000. Patients meeting triage criteria for level II or III team
activation (level I highest acuity) with stable vital signs and significant traumatic
mechanisms were eligible for inclusion. Criteria were based upon guidelines from the
National Expert Panel for Field Triage. Bedside lactate samples were collected during
the secondary survey (Stat Strip, Nova Biomedical®). Clinical care/disposition was
otherwise at the discretion of the treating physician who remained blinded to the result
of the bedside lactate throughout the ED course of each patient. Clinical data and
disposition were recorded in a structured fashion. Continuous data presented as means
+/- SD and analyzed by t-tests. Sensitivity, specificity, NPV, PPV with associated 95%
CIs were calculated. An elevated lactate was defined as > 2.0 mmol/L.

Results: 96 patients were in the study group; mean age 41 +/- 17 years, 26% female,
57% Hispanic, 58% admitted. We found no difference in initial mean point-of-care
lactate levels (mmol/L) for admitted versus discharged groups and ISS�9 versus ISS<9
groups respectively (3.79 +/- 3.14 versus 3.74 +/- 2.51; p¼0.93 and 3.97 +/- 3.32 versus
4.14 +/- 2.58 ; p ¼ 0.83). Performance characteristics of early elevated lactate levels were
poor both to predict the need for hospital admission (Sensitivity ¼ 0.77; 0.63-0.85,
Specificity¼ 0.19; 0.09-0.34, NPV¼ 0.35; 0.18-0.57, PPV¼ 0.59; 0.47- 0.69 ) and to
identify those patients with ISS scores � 9 (Sensitivity ¼ 0.86; 0.70-0.94, Specificity ¼
0.16; 0.06-0.36, NPV ¼ 0.44; 0.19-0.73, PPV ¼ 0.60; 0.46-0.72)

Conclusion: For level II/III trauma patients, we found that early bedside lactate
levels were not predictive of ISS � 9 and the need for admission.

355 Reliability of the Abdominal Exam in Blunt
Trauma Patients With Altered Mental Status

Kang T, Berona K, Park E, Fredericks A, Chilstrom M, Mailhot T, Inaba K, Burner E/
University of Southern California, Los Angeles, CA; University of Southern California
Keck School of Medicine, Los Angeles, CA; University of Southern California Keck
School of Medicine, Los Angeles, CA

Study Objectives: Blunt trauma patients with altered mental status (GCS < 14)
require careful diagnostic consideration given that history and physical exam findings
may be unreliable. Thus, physicians may be more liberal in obtaining CT scans in these
patients than in patients with normal mentation. However, the health risks associated

with radiation exposure have compelled all medical specialties to further examine the
most appropriate use of ionizing radiation. The goal of this study was to investigate the
reliability of a normal abdominal exam in patients with a GCS < 14 using CT of the
abdomen-pelvis (CTAP) as the reference standard.

Methods: This was a retrospective study obtained from data from the Los Angeles
Department of Health Services registry of blunt patients who presented to the ED from
January-November 2015. We evaluated whether altered patients (GCS< 14) and a
normal abdominal exam who were found to have intra-abdominal injury, defined as
traumatic findings by attending radiologist final read. A normal abdominal exam was
defined as the lack of any abnormal finding upon assessment, and physical evaluation
in the physician or nurse chart. The sensitivity and specificity of abdominal exam were
assessed. Inter-rater reliability was performed in 10% cases.

Results: Of the 500 blunt trauma patients identified by the trauma registry, 296
received a CTAP. Of the 55 patients with a GCS < 14, CTAP was positive in 11
patients and negative in 44 patients. Of the 44 patients with a GCS < 14 and a normal
abdominal exam, CTAP was positive in 9/44 (20.5%). Of these 9 patients, 8 were
male. The mean age was 38 years, and 2 of the 9 had injuries from a fall, the rest from
motor vehicle crashes. This is compared to the 11 patients with a GCS < 14 and an
abnormal abdominal exam, where 2 (18.2%) had a positive CTAP. The sensitivity of
the abdominal exam in patients with a GCS< 14 was 18.2% (95% CI: 3.2%-52.2%)
and the specificity was 79.5% (95% CI: 64.2%-89.6%). See Table 1.

Conclusion: Overall, the abdominal exam was not a very sensitive test in
determining the presence of blunt trauma found on CTAP, and no relationships
regarding the sensitivity of the abdominal exam and CTAP results could be reliably
made in the setting of low GCS.

Patient Abdominal Exam and GCS with CTAP Results

GCS < 14
Positive
CTAP

Negative
CTAP Sensitivity Specificity

Normal Abdominal
Exam

9 (81.8%) 35 (79.5%)

Abnormal Abdominal
Exam

2 (18.2%) 9 (20.5%) 18.2% (95% CI:
3.2%-52.2%)

79.5% (95% CI:
64.2%-89.6%)

356 Comparison of the Tensile Strength of
Dermabond and a Novel Topical Skin
Adhesive, Actabond

Singer AJ, Toussaint J, Rafailovich MH/Stony Brook University, Stony Brook, NY

Study Objectives: Cyanoacrylate-based topical skin adhesives (TSA) are non-
invasive alternatives to sutures or staples for closure of low-tension wounds and
lacerations. A major characteristic of TSA that determines its clinical efficacy is its
tensile strength, which is the maximum stress that a material can withstand while being
stretched or pulled before breaking. Of all commercially available TSA, Dermabond is
the strongest and most widely used. A novel, octyl-cyanoacrylate-based adhesive,
Actabond, has recently been developed as an alternative TSA. We hypothesized that
when compared to Dermabond, Actabond would have greater tensile strength.

Methods: Skin strips (10 mm x 50 mm) harvested from the back/shoulder region
of domestic pigs were used to measure tensile strength ex-vivo. The strips were thawed
on a hot plate set at 35 degrees Celsius and the underlying fat layer was removed. The
strips were cut in half widthwise and approximated with no gaps in between. The TSA
(Dermabond or Actabond) were randomly applied in a single layer over the surface of
the approximated strips and allowed to cure for 5 minutes on the hot plate. The ends of
the strips were placed within the grips of a tensiometer that measured the maximal
force required to separate the wound edges. The grips were separated at a speed of 20
inches/minute. 20 approximated skin strips were tested for each TSA by an investigator
masked to treatment. A sample of 20 strips per TSA had 90% power to detect a 10 N
between-group difference.

Results: The tensile strength of Actabond (20.2 N [95% CI, 14.1-26.3]) was
significantly greater than the tensile strength of Dermabond (12.5 N [95% CI, 8.2-
16.7]); mean difference 7.7 N (95% CI, 0.6-14.8). The percentage elongation prior
to breakage was similar in skin strips approximated with Actabond or Dermabond
(28+/-9 versus 25+/-8 respectively, P¼0.25). Mode of TSA failure was similar for
Actabond (25% adhesive, 45% cohesive, 30% combination of both adhesive and
cohesive failure) and Dermabond (10% adhesive, 76% cohesive, 14% both);
P¼0.12.

Conclusion: A novel TSA, Actabond, was significantly stronger than Dermabond.
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357 Sex Differences in the Perceptions of Ideal
Leadership Training Methods for Trauma
Resuscitation

Quon S, Roepke C, Ford K, Menchine M, Arora S, Inaba K, Yersin B, Burner E/USC
Keck School of Medicine, Los Angeles, CA; USC Keck School of Medicine, Los Angeles,
CA; USC Keck School of Medicine, Los Angeles, CA; Service des Urgencies, Centre
Hospitalier Universitaire Vaudois, Lausanne, Switzerland

Study Objectives: Leadership during trauma resuscitation is crucial, as evidenced
in its inclusion in Advanced Trauma Life Support. The best methods to teach
leadership in a trauma setting is not well understood, and how learner
characteristics may impact the ideal method is unexplored. In this study, we
explore sex differences in perceptions of methods of leadership training in trauma
resuscitation.

Methods: We conducted interviews with 25 attending physicians, residents,
fellows, and nurses who provide care in a Level 1 trauma center. We created a coding
framework using a modified grounded theory technique to identify perceptions of
training methods and applied this framework to the transcripts. 8 training strategies
emerged from the data: didactic, emulation of seniors and attendings, individual
feedback, peer advice, formal group feedback, simulation, learning by doing, or self-
reflection. The frequency that each method was coded was compared between sexes.

Results: A higher proportion of codes for didactic training and emulation were
from interviews with male providers (See Figure 1). For example, several male trainees
stated:

“I think what might be useful is just to do, either do a weekly or bi weekly session,
just like we have a journal club, we have a core lecture talking about the basics about
the cardiovascular system, I think it makes sense to also bring in those topics
[leadership skills] and talk about the theory.” - Male Trauma Fellow

“It’s mostly really learning by doing, and you basically learn by watching good
examples and watching bad examples, and then saying, you know, I want to be like this
guy and not like that guy, and maybe have your own ideas.” - Male Trauma Fellow

Perceptions of individual feedback, peer advice, formal group feedback and
simulation were more often coded from interviews with female providers (See Figure
1). Exemplary quotes are:

“We have a day where the previous class talks about assuming that role / They’ll
tell you as a female that you need to be louder and more outspoken than you might
normally be and to think about how you communicate things and how you might need
to change your style so that you’re well heard/ I think, they should probably have a
reflection for it after [becoming the leader in resuscitations] and ask people how do you
think you’re doing in that role, and have someone observe them doing it, and then give
them feedback on it” - Female ED Resident

“Mock crisis patients, those are always great, because, you really see where the
cracks in the system are, and you see how hard it is to effectively communicate in those
situations. So I think that those are sort of really eye opening” - Female Trauma
Attending.

The proportion of excerpts coded as learning by doing and self-reflection were
divided equally between interviews with male and female providers (see Figure 1).

Conclusion: We found sex differences in provider opinions of optimal training
strategies. This study highlights that the ideal methods of teaching leadership may
differ between females and males, and demonstrates the value in utilizing multiple
methods of training.

358 Use of Focused Assessment with
Sonography for Trauma Examination Skills in
the Evaluation of Medical Patients

Javedani P, Oulton J, Metzger G, Adhikari S/University of Arizona, Tucson, AZ

Study Objectives: Although the Focused Assessment with Sonography in Trauma
(FAST) exam was initially developed for rapid evaluation of trauma patients, the basic
views of the FAST examination provide valuable information that may alter a non-
trauma patient’s medical course. A majority of emergency physicians practicing in
community settings are not equipped with advanced bedside ultrasound skills.
Learning FAST examination can assist with evaluation of medical patients (non-
trauma) presenting to the emergency department with variety of other symptoms
(shortness of breath, chest pain, abdominal pain, hypotension, cardiac arrest). The
objective of this study was to determine the utility of the FAST examination in the
management of non-trauma patients.

Methods: We retrospectively reviewed cases in which the FAST examination was
used to direct care in non-trauma patients. This study took place at two urban
emergency departments with an annual census of 80,000 and 30,000. Following the
completion of the patient’s care, emergency physicians were asked to complete a form
indicating how information from the FAST examination was utilized to direct care of
their non-trauma patients. The data collection form included items such as views
obtained, change in differential diagnosis, impact on imaging modalities ordered,
consultations, procedures performed, treatment and disposition. Descriptive statistics
are used to summarize the data. Continuous data are presented as means with standard
deviations and dichotomous data are presented as percent frequency of occurrence.

Results: A total of 63 cases (35 female, 28 male) with average age of 48.08 years
(range 16-94 years, SD¼21.16) were enrolled over an eight-month period. The FAST
examination positively impacted care in 57/63 (90.5%) cases. In 17/63 (27.0%) cases,
the patient’s ultimate disposition changed because of FAST examination findings.
10/63 (15.9%) cases with anticipated admission were discharged home based on FAST
results and 7/63 (11.1) with anticipated discharge required admission following the
FAST exam. In 7/63 (11.1%) cases, the patient’s inpatient disposition was influenced
by the FAST; in 1/63 (1.59%) case the patient went to the cardiac catheterization lab
prior to admission and in 6/63 (9.52%) additional cases patients with a ruptured
ectopic pregnancy went directly to the operating room. In 6/63 (9.52%) cases,
paracentesis was avoided by obtaining a FAST examination. In 16/63 (25.4%) cases,
anticipated imaging changed due to results from the FAST examination.

Conclusions: Although initially developed for evaluation of trauma patients, the
FAST examination can provide valuable information that can positively impact patient
care in non-trauma patients. The FAST exam can provide information to determine
appropriate patient disposition, order appropriate imaging, ensure timely consultation,
and eliminate risk from unnecessary procedures.

359 The Use of Tricuspid Annular Plane Systolic
Excursion to Rule Out Pulmonary Embolism in
the Tachycardic Emergency Department
Patient

Daley JI, Dwyer KH, Moore CL/Yale New Haven Hospital, New Haven, CT; Brigham and
Women’s Hospital, Boston, MA

Study Objective: Pulmonary embolism (PE) is a potentially life-threatening
condition. Some patients are unable to leave the emergency department for a computed
tomography (CT) pulmonary angiogram due to hemodynamic instability, and other
patients have contrast allergies. Emergency physician-performed ultrasound does not
expose patients to radiation or contrast dye, and offers the advantage of being
performed at the bedside. The objective of this study was to determine if the focused
cardiac ultrasound (FOCUS) with TAPSE could be used to rule out a PE in patients
with a heart rate of 110/minute or greater.

Methods: This was a prospective multicenter study in a convenience sample of
patients for whom a CT was ordered to evaluate for PE and who also had a heart rate of
110/minute or greater. Consented participants received a FOCUS with TAPSE by an
emergency physician, assessing for right ventricular free wall hypokinesis with sparing
of the apex (McConnell’s sign), interventricular septal bowing (D-sign) or a tricuspid
annular plane systolic excursion (TAPSE)< 20mm. Ultrasound was considered positive
for right ventricular (RV) strain if any of these abnormalities were identified.
Sonographers were blinded to the results of the CT, which was used as the diagnostic
gold standard.
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Results: There were 68 patients enrolled, 20 (29%) of whom were diagnosed
with PE on CT. The sensitivity of RV strain for PE in this tachycardic patient
population was 100% (95% CI 83%,100%). In addition, all 20 patients with PE
had an abnormal TAPSE. The specificity of FOCUS for PE was 62% (95% CI
47%, 76%). There were 30 (44%) patients with a normal FOCUS who did not
have PE on CT.

Conclusion: This study suggests that in patients with a heart rate of 110 BPM,
absence of RV strain or a normal TAPSE may be sufficient to rule out PE obviating the
need for additional imaging.

360 Perception of Point-of-Care Ultrasound
Performed by Emergency Physicians

Hansen W, Mitchell C, Ayutyanont N, Bremer Z, Bhattarai B, Stowell J/Maricopa
Integrated Health System, Phoenix, AZ

Study Objective: Point-of-care ultrasound (POCUS) is integral to the practice
of emergency medicine (EM). The application of emergency physician-performed
POCUS has been demonstrated to improve diagnostic efficiency and accuracy,
guide decision-making and increase physician confidence. EM resident trainees
are required to obtain extensive experience in a variety of POCUS applications
prior to graduation. POCUS offers consultant services the ability to avoid
potential delays in timely management due to prolonged wait times for diagnostic
imaging. Despite this, to our knowledge, no previous study has attempted to
describe the confidence and utility of emergency physician-performed POCUS
examinations to consulting services.

The objective was to evaluate the perception and confidence of emergency
physician-performed POCUS to consulting services through the acquisition of survey
data.

Methods: This study was conducted as a paper survey distributed to residents from
three (3) adult residency specialties (Internal Medicine (IM), General Surgery (GS),
and obstetrics and gynecology (OB)) at a county-type academic hospital in the 2015-
2016 academic year. Survey questions were designed to describe consultant confidence
and utilization of emergency physician-performed POCUS applications. Responses
were evaluated using simple descriptive and comparative analysis.

Results: The survey was distributed and completed by a total of 27 IM (52.9%), 13
GS (38%), and 21 OB (63.6%) residents (table 1). IM (81.5%) respondents reported a
significantly higher level of comfort with EM POCUS as compared to OB (28.6%)
and GS (7.7%) (p<0.001), but confidence improved depending on the level of
provider experience. OB and GS comfort was significantly lower when respondents
were unable to view EM POCUS images as compared to IM (p¼0.04 and 0.02),
which was reported to occur between 42.9% and 76.9% of scans. EM POCUS was less
likely to influence GS and OB clinical decisionmaking compared to IM (p¼0.02 and
0.095). GS and OB respondents also reported they were less likely to have confidence
in EM POCUS, compared to IM, when given a verbal report of study results (p¼0.038
and 0.019) or given a verbal report of study results and shown study images (IM
(p¼0.041 and 0.019). Respondents across all specialties reported a higher level of
confidence in the POCUS trauma application compared to all other applications
(figure 1).

Conclusion: EM POCUS is common and useful. The integration of emergency
physician-performed POCUS studies into the clinical decisionmaking of consultant
services may expedite patient management and improve resource utilization. Study
respondents described limited confidence in EM POCUS. Increased POCUS
education, communication of training and credentialing requirements, image
availability and standardization, research, and guidelines may improve consultant
utilization.

Table 1. Respondent Demographics

PGY

Specialty

Internal
Medicine

Obstetrics and
Gynecology

General
Surgery Total

1 13 (52%) 7 (28%) 5 (20%) 25
2 5 (36%) 5 (36%) 4 (29%) 14
3 8 (50%) 4 (25%) 4 (25%) 16
4 1 (17%) 5 (83%) 0 (0%) 6
Total 27 (44%) 21 (34%) 13 (21%) 61

361 Suspected Small Bowel Obstruction in the
Emergency Department: Accuracy of Point-
of-Care Ultrasound

Gonzales M, Truong T, Schlang J, Lahham S, Nomura JT, Stahlman B, Becker B/
WellSpan York Hospital, York, PA; University of California Irvine, Irvine, CA; Christiana
Care Health System, Christiana Hospital, Newark, DE

Study Objective: Emergency department (ED) patients with suspected small
bowel obstruction (SBO) are often screened with abdominal x-rays (AXR).
Negative or inconclusive results generally necessitate subsequent evaluation
with computed tomography (CT) scan. Use of point-of-care ultrasound
(POCUS) as an initial screening test for SBO may reduce the need for CT
imaging, decrease exposure to radiation, and expedite patient care. The primary
objective of this study was to evaluate the accuracy of POCUS in the diagnosis
of SBO.

Methods: We conducted a prospective, multicenter, observational study of adult
ED patients with suspected SBO. POCUS for SBO was performed by an attending,
fellow or resident emergency physician prior to radiology-performed imaging. The
presence or absence of SBO on POCUS and AXR was compared to the criterion
standard of CT and discharge diagnosis. Sensitivity, specificity and likelihood ratios
(LR) were calculated for both POCUS and AXR.

Results: A total of 123 patients have been enrolled at three participating centers, of
which 83 had POCUS performed by a resident or fellow. Overall prevalence of SBO
was 52.9%. POCUS demonstrated an overall sensitivity of 90.7% [95% CI, 81.0-
96.5%], specificity of 50.0% [36.6-63.4%], +LR of 1.82 [1.39-2.38] and -LR of 0.18
[0.08-0.41] for the diagnosis of SBO. “To-and-fro” peristalsis (83.1% [71.7-91.2%])
and small bowel diameter > 25 mm (76.9% [64.8-86.5%]) were the most sensitive
findings. The most specific finding was the presence of a transition point (96.6%
[88.1-99.6%]), although this was seen or suspected in only 23 cases. In comparison,
AXR was performed in 50 of 123 patients and demonstrated a sensitivity of 74.3%
[56.7-87.5%], specificity of 80.0% [51.9-95.7%], +LR of 3.71 [1.33-10.41] and -LR
of 0.32 [0.17-0.60]. Prevalence of SBO in the subset of patients receiving AXR was
70.0%.

Conclusion: Our data indicates that POCUS is more sensitive than AXR in the
diagnosis of SBO, although less specific. SBO is unlikely in the absence of “to-and-fro”
peristalsis or small bowel diameter > 25 mm and likely in the presence of an
identifiable transition point.

362 Accuracy of Point-of-Care Ultrasonography
for Diagnosing Acute Appendicitis: A
Systematic Review and Meta-analysis

Alsup C, Davis J, Bates A, Au A, Adhikari S, Farrell I, Fields JM/Thomas Jefferson
Medical College - Philadelphia, PA, Philadelphia, PA; Thomas Jefferson University,
Philadelphia, PA; University of Arizona, Tucson, AZ

Study Objective: Appendicitis is one of the most frequent abdominal surgical
emergencies and delayed diagnosis may impart long term consequences. The need for
imaging and choice of imaging in appendicitis is quite controversial. Emergency
medicine and surgeon-performed point-of-care ultrasonography (POCUS) has been
shown to be specific for appendicitis compared to radiology ultrasound.

The purpose of this study is, through systemic review and meta-analysis, to identify
the test characteristics of POCUS in the diagnosis of acute appendicitis.
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Methods: OVID® Medline, OVID® Medline In-Process and Other Non-indexed
Citations, and SCOPUS and selected biographies were searched from January 1, 1980
to May, 2015 to assess sensitivity and specificity of POCUS for acute appendicitis.
Included were English language articles published on transabdominal ultrasound used
for the diagnosis of appendicitis using POCUS by non radiologists. For the searches,
we selected Medical Subject Headings (MeSH) and keywords to capture the concepts
of ultrasonography and appendicitis and point-of-care sonography. In addition, a
search of clinicaltrials.gov and Google scholar was conducted separately. A diagnosis of
acute appendicitis was based on positive reference standard as either computed
tomography (CT), magnetic residence imaging (MRI), surgery, or autopsy. Data were
analyzed using R version 3.1. The Quality Assessment Tool for Diagnostic Accuracy
Studies-2 (QUADAS-2) for systematic reviews was utilized to evaluate the quality and
applicability of the studies included.

Results: Our search revealed 5,726 articles were without duplicates (6,792 total).
Of these, 594 were selected for full text review and 23 were deemed to meet all
inclusion criteria and no exclusion criteria for this review. Analysis shows a pooled
sensitivity of 91% (95% CI, 84%-95%) and specificity of 96% (95% CI, 89%-98 of
POCUS for diagnosing acute appendicitis. The pooled positive likelihood ratio was
20.23 (95% CI, 8.3-49.3) and the negative likelihood ratio was .10 (95% CI, .05-.18)
with a diagnostic odds ratio of 213. Heterogeneity using I2 was 99% (95% CI,
99%-100%), but heterogeneity was greater for specificity (I2¼97%) that sensitivity
(I2¼94%).

Conclusion: POCUS is highly accurate for the diagnosis of acute appendicitis;
however, this data is limited by low quality and heterogeneity between the studies. Our
data support clinical guidelines that suggest ultrasonography incorporated into
diagnosing acute appendicitis, and suggests that POCUS by appropriately trained non-
radiologists may be sufficient.

363 Sonographic Appearance of Peripheral
Nerves: Visualizing Success

Stolz L, Gaskin K, Murphy A, Conroy KR, Stears-Ellis S, Javedani PP, Friedman L,
Adhikari S/University of Arizona, Tucson, AZ

Study Objectives: Ultrasound-guided peripheral nerve blocks are used with
increasing frequency in emergency medicine to obtain anesthesia for painful
procedures. The success of the procedure hinges on adequate visualization of the
targeted nerve. Nerves that are difficult to visualize will make a procedure more
difficult, result in higher complications or be impossible to perform. This study
attempts to identify patient characteristics that could predict more difficult nerve
visualization. Our hypothesis is that certain patient physical characteristics will predict
difficult ultrasound visualization.

Methods: This is a prospective observational trial. IRB approval and written
consent was obtained. A convenience sample of adult patients presenting to the
emergency department were enrolled. The median, ulnar and radial nerves, and the
supraclavicular brachial plexus and interscalene brachial plexus were visualized and
images recorded. Patient characteristics including age, sex, BMI, neck circumference,
forearm circumference and were recorded. Two reviewers graded the echogenicity of
each nerve using a three-point Subjective Echogenicity Index where 1 ¼ hypoechoic,
2 ¼ mixed echogenicity, and 3 ¼ hyperechoic. Visibility was graded on subjective
visibility using a 5-point Likert scale (1: not visible to 5: excellent visualization). We
used one-way ANOVAs to determine the relationship between echogenicity/visibility
and nerves and patient factors. We used a weighted kappa to assess inter-rater
agreement.

Results: Fifty-nine subjects were enrolled for a total of 295 peripheral nerves. Inter-
rater reliability (weighted kappa) was 0.48 for the subjective visibility scale and 0.49 for
the subjective echogenicity index. Echogenicity and visibility varied significantly by
nerve (p<0.05). Overall, the nerves of the brachial plexus were found to be least
echogenic and least visible (Table 1). BMI was not related to visibility or echogenicity
for any of the nerves. Neck circumference had no effect on visibility or echogenicity for
either the interscalene or supraclavicular brachial plexus nerves. With increased forearm
circumference the echogenicity of the radial, ulnar and median nerves was increased,
but forearm circumference did not affect visibility of these nerves.

Conclusions: Echogenicity and visibility varies by nerve with the peripheral nerves
of the forearm, median, ulnar and radial nerves, being significantly more echogenic and
more visible than the brachial plexus nerves. BMI had no effect on visibility or
echogenicity. Neck circumference had no effect on visibility or echogenicity of the
brachial plexus. Echogenicity of the radial, ulnar and median nerves increased with
forearm circumference.

364 Sonographic Criteria for Cholecystitis Alone
Do Not Predict the Need for Emergent
Cholecystectomy: A 3-Month Longitudinal
Study

Amii RN, Laveman E, Alvarez S, Garcia A, Chang K, Chiem AT/Olive View-UCLA Medical
Center, Sylmar, CA

Study Objective: Patients presenting to the emergency department (ED) with
biliary disease and sonographic evidence of acute cholecystitis are usually admitted for
emergent cholecystectomy. There is growing evidence that sonographic criteria alone
do not predict the need for emergent cholecystectomy. We present a study identifying
risk factors for admission, as well as self-reported assessments of quality of life at three
months after index ED visit for both groups.

Methods: This was a retrospective study of adult patients with new biliary tract
disease at an urban, public hospital over a six-month period. Patients were included if
they had no prior history of biliary disease, had an ultrasound during the ED visit that
identified gallstones with or without sonographic Murphy sign (SMS), wall thickening
(WT), pericholecystic fluid (PCF), or common bile duct dilatation (CBDD). Patient
and clinical data were extracted, including age, vital signs, past medical history,
laboratory values, and admission or ED discharge. A three-month phone interview was
done after their initial visit using an adapted version of the short form health survey
(SF-12). We report clinical and sonographic criteria associated with index hospital
admission, as well as quality of life measures after three months. Common odds ratio
estimates, predictive values, sensitivity and specificity, and the student’s t-test statistic
were employed.

Results: 335 patients were enrolled, with 165 (49%) discharged and 170 (51%)
admitted. Of admitted subjects, 15% were older than 65 years old versus 4% of those
who were discharged, yielding an odds ratio for admission (OR) of 4.2. Of those
admitted, 18% met SIRS criteria versus 2% of those discharged (OR, 8.8). Of subjects
admitted, 33% had at least one significant comorbidity (ESRD, CAD, CHF, DM, or
immunosuppression) versus 4% of those discharged (OR, 3.1).

39% of subjects admitted had WT versus the 15% discharged; 14% of those
admitted had PCF versus the 4% discharged; 18% of those admitted had a positive
SMS versus the 6% discharged; and 12% of those admitted had CBDD versus the 7%
discharged. Please see Table 1.

97 subjects were reachable by phone at three months (29% response rate) after
their ED visit. There was no significant difference in current pain level (1.6 versus 0.8,
out of 10, where 10 is worst) or nausea/vomiting level (1.1 versus 0.6) between the
admitted and discharged groups, respectively. There was also no significant difference
in number of repeat ED visits for pain (0.8 versus 0.3) and number of subsequent
hospital admission (both < 0.1). The overall quality of life (8.9 versus 9.2, with 10
being best) and satisfaction of health care scores (8.9 versus 9.3) were approximately
equivalent for both groups.

Conclusions: Sonographic criteria for acute cholecystitis alone do not predict the
need for emergent cholecystectomy. Clinical criteria such as advanced age, presence of
significant comorbidities, and presence of systemic inflammation may be equally
important. Patients who did not undergo emergent cholecystectomy reported a similar
quality of life as those who underwent emergent cholecystectomy.

Mean Subjective
Echogenicity Index

Mean Subjective
Visibility Scale

Interscalene 1.2 (1.1-1.3) 2.9 (2.6-3.2)
Supraclavicular 1.3 (1.2-1.5) 2.6 (2.4-2.9)
Median 2.2 (2.0-2.3) 3.9 (3.6-4.1)
Radial 2.5 (2.3-2.6) 3.4 (3.1-3.6)
Ulnar 2.2 (2.1-2.4) 3.8 (3.5-4.0)
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365 Ratio of Aorta Area and Inferior Vena Cava
Area With Bedside Ultrasound to Assess
Degree of Dehydration in Children

Park JW, Sr., Kwon H, Sr., Kim DK, Sr./Seoul National University Hospital, Seoul,
Korea, Republic of, Seoul National University Bundang Hospital, 300 Gumi-dong,
Bundang-gu, Korea, Republic of

Study Objectives: This study was designed to validate the use of ultrrasound in the
prospective identification of children with dehydration by investigating whether the
aorta area-inferior vena cava area ratio (ApA/IVCA) correlated with the clinical
dehydration scale (CDS) in children.

Methods: A prospective observational pilot study was carried out in a pediatric
emergency department (PED) between October 2014 and December 2015 tertiary
university teaching hospital in South Korea. Single investigator obtained transverse
images using bedside US. The CDS was measured before the ApA/IVCA calcualtion.
Greater than or equal to 1 in the CDS was judged to be dehydration requiring fluid
replacement (DFR). Relation between the CDS, the DFR, and the ApA/IVCA was
measured.

Results: 34 children older than 3 months were enrolled. There was correlation
between the CDS and the AoA/IVCA (Spearman’s rho was ¼ 0.79; 95% confidence
interval [CI] ¼ 0.62, 0.89, p<0.001). The AoA/IVCA discriminative ability of DFR
was assessed with an area under the receiver operating characteristic curve of 0.97 (95%
¼ CI 0.91, 1.00). An AoA/IVCA cutoff of 1.83 produced a sensitivity of 82% and a
specificity of 100% for DFR.

Conclusion: AoA/IVCA, as measured by bedside US, might be an accurate
measurement of dehydration in children.

366 Does the Longevity of an Intravenous
Catheter Placed Under Ultrasound Guidance
Correlate With the Quantity of Catheter That
Resides Within the Vein?

Pandurangadu AV, Tucker J, Brackney A, Hang B, Bahl A/Beaumont Health System -
Royal Oak, Royal Oak, MI

Study Objective: Ultrasound (US)-guided peripheral IVs have a high failure rate.
We explore the relationship between the quantity of catheter residing within the vein
and the functionality of the catheter over time.

Methods: This was a prospective observational single site study. Inclusion criteria
included age �18 years, placement of an US-guided IV in the arm by an ED nurse or
physician and catheter measurement obtained under US visualization within 120
minutes of IV placement. Patients were excluded if the catheter was not visualized
under US guidance, the patient was discharged from the ED, hospitalized for less than
24 hours, left against medical advice, or removed his/her own IV prior to discharge. IV
characteristics, time of IV placement, and the location and vein where the IV was
placed were documented. US guidance was used to visualize the catheter in long axis
and the following measurements were obtained: the length of catheter that resided in
the vein from the tip of the catheter to the point of insertion in the vein, the diameter
of vein at the point of catheter insertion, and the depth of the vein at the point of
catheter insertion.

Follow-up evaluation of the patient’s catheter in the inpatient ward was completed
within 24, 48, and 72 hours from the time of IV placement. At each follow-up time
interval the researcher noted whether the catheter was still functional, defined as the
ability of the IV to draw back 5ml of blood, flush with 5ml of normal saline, or if there
was active administration of IV fluids or medication. If the catheter was identified to
have failed during follow-up assessment, the time and reason for failure were
documented. If the catheter failed or was removed prior to the follow-up assessment
then the IV failure time and reason was obtained through chart review. If the patient
was discharged prior to the time of follow-up assessment, the time of discharge was
documented and the IV was presumed functional until time of discharge unless
otherwise noted in the chart.

Results: 73 patients were enrolled, of which 22 were excluded. Of the 51 study
subjects, 19 IV catheters failed and 32 remained functional. In comparing IV catheters
that failed and those that remained functional there was no difference in patient
demographics, median diameter of the vein used in the 2 groups, IV gauge, IV
placement location on the arm or the vein cannulated. The median depth of the vein in
the failed group was 1.17cm, which was slightly deeper than the 0.92cm depth in the
functional group (p¼0.019). The median time to IV failure was 16 hours. Of the
functional catheters, 11 were discharged prior to 72 hours with a median functional
time of 46.5 hours and 21 stayed functional for 72 hours.

The median percentage of the catheter that was residing in the vein in the
functional group was 53% compared to 37% in the failed group (p¼0.006). When the
percentage of catheter residing in the vein was assessed further, there was a high failure
rate (80%) when <35% of the catheter was in the vein, a lower failure rate (30.3%)
when 35-64% of the catheter was in the vein, and the lowest failure rate (12.5%) when
�65% of the catheter was in the vein (p¼0.006).

Conclusion: The quantity of catheter residing in the vein is an important factor to
consider to ensure the long term functionality of US-guided IVs. The less percentage of
catheter that is residing in a vein the more likely it is to fail during a patient’s
hospitalization. More than 65% of the catheter must be inside of the vein to ensure the
lowest failure rate.

367 Acute Care Diagnostic Collaboration:
Bayesian Comparative Assessment of
Diagnostic Accuracy of CT Scan and
Ultrasonography in the Diagnosis of
Urolithiasis After the Application of the
STONE Score

Cochon L, Gutfreund Y, Baez AA/Universitat de Barcelona, Barcelona, Spain, Jackson
Memorial Hospital, Miami, FL

Study Objective: To assess the diagnostic quality of computed tomography (CT)
when compared to ultrasound (US) in the diagnosis of urolithiasis using STONE score
as a predictor of pretest probability and Bayesian statistical model as a tool to calculate
posttest probabilities for both diagnostic tests.
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Methods: Stratification of the population was made using point scores attributed
by applying STONE score for the prediction of urolithiasis. Scores of 0-5 were
considered low risk, 6-9 intermediate risk and 10-13 were high risk. Each population
was attributed a risk in percentage as follows: 10% risk as low probability, 50%
intermediate and 90% high risk according to validation studies. Likelihood ratios were
calculated from meta analysis data for CT and US. Posttest probabilities (POST) were
obtained after inserting STONE score as pretest probability and likelihood ratios into
Bayesian nomogram. Absolute (ADG) and relative gains (RDG) were calculated.
Absolute gain was defined as net difference between pretest and posttest probability.
Relative gain was obtained as the percentage of absolute gain in pretest probability.
ANOVA was used for comparison.

Results: Metanalysis demonstrated a pooled sensitivity and specificity for diagnosis of
urolithiasis using US of 70% and 94.4% and 96.6% and 94.9% respectively, for CT
studies. Calculated positive likelihood ratios (LR) for US was 12 and negative LR was
0.32; for CT +LR was 19 and -LR 0.04. Bayesian statistical modeling post test
probabilities for +LR and low STONE score results yielded a post test probability
(POST) for US of 57%, ADG 47%, RDG470%. Intermediate STONE POST was
92%, ADG 42%, RDG 84%, high POST OF 99% resulted in a 9% ADG and 10%
RDG. LR- US and STONE score low POST 3%, ADG -7%, RDG -70%, moderate
POST24%, ADG -26%, -52%, high STONE POST 74%, ADG -16%, RDG -17.7%.

Using CT LR+ and low probability STONE, POST was 68% , ADG 58%, RDG
580%, moderate POST 95%, ADG 45%, RDG 90% and high 99% POST, 9%
ADG, 10% RDG. For LR- CT results were low: POST 0%, ADG -10%, RDG
-100%; intermediate POST 4%, ADG -46%, RDG -92%; high STONE POST 26%,
-64% RDG and -71.1% RDG. ANOVA calculations for LR+ P value¼ 0.9893; LR- P
value¼ 0.5488.

Conclusion: Bayesian statistical analysis demonstrated slight superiority of CT scan
over US on STONE score low and moderate risk stratified subtypes, whereas no
significant advantage was seen when evaluating high probability patients. This study
also demonstrated elevated accuracy of the STONE score in the prediction of
urolithiasis.

368 The Wire is Really Easy to See (WIRES):
Sonographic Visualization of the Guide Wire
in the Carotid Artery

Swann KC, Thom CD, Sudhir A, Moak JH/University of Virginia, Charlottesville, VA

Study Objectives: Sonographic visualization of the guide wire during internal
jugular vein (IJ) catheterization has been proposed as a means of avoiding inadvertent
carotid artery cannulation. Prior studies examining the accuracy of this technique have
not involved arterially placed guide wires. The purpose of this study was to determine
the accuracy of ultrasonography for identifying guide wires inappropriately placed in
the carotid artery rather than the IJ. We hypothesized that physicians in training with
varying experience levels would have a high degree of accuracy identifying guide wire
location.

Methods: This was a prospective, observational study involving EM residents with
varying experience in guide wire visualization. Using an inanimate central line
simulator, investigators placed guide wires successively into the carotid or IJ based on a
coin toss. The simulator has a mechanism for generating a carotid pulse observable with
ultrasound. Residents, blinded to guide wire placement, scanned the simulator using a
linear array transducer, then recorded the location of the wire. Subjects also recorded
their level of training and prior experience visualizing guide wires. Residents could
participate in the study more than once, but no more than once on the same day. The
primary outcome measure was the test performance of ultrasound for arterially placed
guide wires. We report proportions with 95% CI.

Results: Twenty-four residents (seven R1s, nine R2s, and eight R3s) participated in
the study. Two had no prior experience in guide wire visualization in a live patient;
nine reported <5 prior attempts, five reported 6-10, three 11-15, two 16-20, and three
21-25. Randomization resulted in 19 wires placed in the carotid artery, and 28 in the
IJ. The test performance of ultrasound for identifying misplaced wires was sensitivity
94.7%% (95% CI ¼ 71.9-99.7%), specificity 96.4% (95% CI ¼ 79.8-99.8%), NPV
96.4% (95% CI ¼ 79.8-99.8%), and PPV 94.7% (95% CI ¼ 71.9-99.7%). Overall
accuracy was 95.7% (95% CI ¼ 85.7-98.8%). No errors occurred among upper level
residents or those reporting >5 prior wire visualizations in live patients.

Conclusion: Physicians in training are highly accurate at identifying arterially
misplaced guide wires in a central line simulator. This study, the first to involve
arterially placed wires, supports prior evidence that the wire is really easy to see. The
amount of training needed to achieve proficiency warrants further investigation.

369 A Survey Evaluation of Barriers to Provider
Compliance With Point-of-Care Ultrasound
Documentation

Saul T, Siadecki SD, Rose G, Berkowitz R/Mount Sinai St. Luke’s Mount Sinai West,
New York, NY

Study Objectives: According to the 2008 Emergency Ultrasound Guidelines policy
statement from the American College of Emergency Physicians, point-of-care
ultrasound (POCUS) findings should be documented and their performance
appropriately reimbursed. Despite the introduction in many emergency departments
(EDs) of an electronic documentation system for POCUS, many barriers to
documentation exist. Current compliance with POCUS documentation at our
institution is only 67%, which may be detrimental to patient care and lead to
substantial lost revenue. The objective of this study was to survey ED attending
physicians on their use of POCUS, existing barriers to documentation, workflow
improvements, and incentives. This information may guide improved practices at our
institution and may be applicable to other institutions with similar systems.

Methods: A survey was emailed to the 42 salaried ED attending physicians at a large
academicmedical centerwith an emergency ultrasound fellowship and a total annual census
of 180,000 visits. Fellows, per diem physicians and ultrasound division faculty were
excluded. Responses were anonymous, and data was analyzed with descriptive statistics.

Results: 30 physicians responded to the survey (71.4%). Average attending
experience was 7.86 years (median 4.5, range 1-26). 70.0% of respondents reported
POCUS training during residency and 83.3% reported being credentialed in at least 2
POCUS applications. Respondents reported that they performed an average of 1.70
POCUS exams per shift (range 0-4), and documented an average of 56.4% of these
exams. The most commonly performed exams were pelvic (transabdominal and
transvaginal) (73.3% of respondents), FAST (50.0%), hepatobiliary (43.3%), vascular
access (26.7%), cardiac (23.3%), abscess/cellulitis (16.7%), and aorta (16.7%). When
asked which factors most negatively impact their POCUS documentation, respondents
most frequently chose “too many other demands on my time” (61.2%), “requires
logging in to a separate program” (51.7%) and “problems with the ultrasound
machine” (48.3%). When prompted to give ideas for improvement of the current
workflow, respondents suggested integration of ultrasound documentation into the
existing electronic medical record (EMR) (56.7%), improvements to or better upkeep
of the US machines (30.0%), simplifying the workflow (30.0%), and being able to
document on the US machine (20.0%). When asked which incentives would most
increase their compliance with documentation, respondents most frequently chose
“financial reward,” “productivity-based bonus structure incorporating Relative Value
Units (RVUs)” and “positive recognition.” All negative reinforcement choices were
selected by less than 25% of respondents.

Conclusion: The most significant barriers to POCUS documentation are time
constraints, the existence of a separate computer program for POCUS documentation,
and problems with the ultrasound machines. When establishing a system for POCUS
documentation and billing, ultrasound directors should consider a rapid workflow
integrated into their existing EMR. Positive incentives such as financial rewards or
RVU-based bonuses are likely to be more effective than penalties for non-compliance.
Incorporating these findings into current or future US programs may lead to better
documentation for patient care and increased revenue.

370 STEMI: Improving Door to Cath Lab Times
Through High Reliability

Gullett TC, Khot UN, Smith ES, Kravitz KA/Cleveland Clinic, Cleveland, OH

Study Objectives: Improved national performance in STEMI metrics and door-to-
Balloon times approaching 75 minutes in our own facility, prompted the Emergency
Services Institute (ESI) to embark on an 18-month improvement project with the
Heart and Vascular Institute (HVI) at Cleveland Clinic. In addition to reducing door-
to-balloon times, project goals included improving adherence to established protocols,
decreasing variability in performance, and decreasing ED arrival to departure times.

Methods: The multidisciplinary team, including emergency medicine (EM),
cardiology, quality, EMS and nursing, focused first on improving protocols and
standardizing care. The HVI team began by agreeing to treatment care paths with set
drugs and doses to be initiated by the emergency physicians, reducing medication and
practice variation. This allows emergency physicians to immediately initiate care
without consulting cardiology, shaving minutes of the total time in department
measures.
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Once HVI approved the care paths, the ED teams implemented a standardized
checklist for nursing and physicians to be used at all four sites, ensuring consistent care
across the enterprise. This Safe STEMI Handoff Checklist was shared with EMS and a
process was developed to promote EMS Direct to Cath Lab runs. The Safe STEMI
Handoff Checklist not only provides instructions for standardized care, but defines
roles and expectations, and assigns accountability key aspects of care.

The importance of reward and constructive feedback has been critical to the
ongoing performance of this project, and demonstrates the buy-in of all disciplines
involved. Daily emails monitor all STEMIs received in the Cath Lab and recognition
certificates are generated for all cases meeting goal times, listing all caregivers involved
from EMS and nursing to physicians. When a case does not meet goals, feedback is
provided within 24 hours.

Results: This combination of innovation and standardization of care resulted in our
lowest times ever. For patients arriving and treated at Cleveland Clinic, median door-
to-balloon times immediately fell by 21 minutes from 75 minutes to a median time of
54 minutes after implementing these changes. Cases compliant with a median door-to-
balloon time <¼ 60 minutes rose from 33 to 61 percent, while the percentage of cases
with door-to-balloon times <¼ 45 minutes improved from 19 to 37 percent. The
standardization of ED care resulted in ED arrival to departure times decreasing from 32
to 22 minutes.

Conclusion: Providing the best care for STEMI patients meant HVI and emergency
services had to work collaboratively to standardize and create best practices in both areas.
This teamwork and integration of high-reliability design allowed for both immediate and
sustained process improvements, plus has motivated the team to strive for lower and
lower times. Preliminary data is showing important clinical care advances as well.

For a growing Emergency Services Institute, this project assured leaders and front
line providers that standardization of care across multiple ED’s is possible and desirable
for both caregivers and patients.

371 Impact of Evaluating Patients in Chairs on
Emergency Department Length of Stay

Baliga S, Bitrus R, Krupp S, Nauss M, Schlacht S, Bloodworth S, Slezak M,
Klausner HA/Henry Ford Hospital, Detroit, MI

Study Objectives: Emergency departments around the country utilize a fast track
area to create space for sicker patients. Despite this measure, crowding still results and
leads to increased patient length of stay (LOS). Evaluating low acuity patients in chairs

as opposed to stretchers is a potential solution to improving fast track efficiency.
However, it is not known if this strategy can decrease patient LOS and if it has an
impact on other low acuity patients’ LOS.

Methods: This prospective case-control study took place in an inner-city academic
emergency department with an approximate annual census of 95,000. From January 6,
2016 to February 9, 2016, patients with low acuity complaints with anticipated short
length of stay were placed in chairs as opposed to stretchers for their entire stay. Over
15 complaints such as extremity injury, sore throat, otalgia, dental pain, rash, and
genitourinary complaint were included in the study. A specific nurse and care provider
in the fast track area were assigned to these patients. Length of stay and resource
utilization was recorded for each patient. Each study patient was matched with a case
control with the same complaint from January 6, 2015-February 9, 2015. IRB
approval was obtained for this study. Independent-samples Welch’s t-test was used to
analyze the data.

Results: Overall, 258 patients were evaluated in chairs during the study. There
were no statistical differences in age, sex, race, or resource utilization between cohorts.
Patients seen in chairs had an average LOS of 101 minutes compared to the case
control cohort of 138 minutes (p<0.001). Patients seen in chairs with complaints of
extremity injury, cough, dental pain, otalgia, ocular complaints, and genitourinary
complaints had an improvement in LOS compared to their cohorts (p<0.05).
However, other complaints did not show an improvement. Also, during the study
period 2,369 patients were seen in the fast track area with an average LOS of 172
minutes. This compares favorably with the year prior which saw 2,022 patients with an
average LOS of 178 minutes. Average fast track LOS was decreased despite a 17%
increase in total number of patients seen. Furthermore, 21% of patients were chair care
patients in 2016.

Table 1. Summary of patient length of stay, stratified by complaint, by cohort.
LOS in minutes.

Complaint (No. of patients)
Controls

(LOS (SD))
Chair Patients
(LOS (SD)) P value

Cough/cold symptoms (15) 179 (72) 114 (59) 0.012
Genitourinary (24) 129 (60) 78 (40) 0.001
Dental Issue (21) 120 (50) 70 (49) 0.002
Otalgia (23) 130 (51) 90 (42) 0.005
Extremity injury/pain (74) 163 (63) 126 (57) < 0.001
Ocular (14) 133 (67) 83 (32) 0.019

Conclusion: Treating certain low acuity patients in chairs as opposed to stretchers
can decrease patients’ length of stay and potentially improve throughput of all patients
in the fast track area.

372 Recording Discharge Instructions in the
Emergency Department: A Survey of Provider
and Patient Attitudes

Jubanyik KJ, Barber DT/Yale University, New Haven, CT; Brown University, Providence, RI

Study Objectives: A recent hallmark study revealed that fewer than 22% of
discharged emergency department (ED) patients recall the salient details of their
discharge (DC) instructions. Other specialties such as Oncology have long provided
patients with recordings of medical encounters, enhancing patient recall and
satisfaction. Cell phones with recording capability are now ubiquitous - Pew data show
90% of US adults own a cell phone and most are equipped with recording capabilities.
Little is known about provider attitudes towards recording and there are no studies
about recording in the ED. The objective of this study was to assess ED patient and
provider attitudes about recording DC instructions to improve patient recall of DC
instructions.

Methods: This is a cross-sectional survey-based study of patients, nurses, residents
and attending physicians from a large urban academic teaching hospital. The survey
was administered to a convenience sample of 35 subjects in each group to assess
attitudes about recording ED DC instructions. IRB approval was obtained. SPSS was
used to analyze the data; p values <.05 were significant.

Results: More than 85% of all providers believed that fewer than 50% of their
patients would recall the 4 salient parts of their ED DC instructions. The vast majority
of nurses (74%) would not allow a patient to record DC instructions, even if allowed
by the facility, compared to 31% of the attending physicians and 20% of residents.
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Another 15% of nurses, 20% of attending physicians and 31% of residents would only
allow recording in unusual circumstances. Differences between physicians and nurses
were statistically significant. The main concern of providers was misuse for malpractice
suits (65%), followed by patient privacy (attending physicians), and feeling self-
conscious (residents and nurses). Most (74%) patients would want to record DC
instructions and the main reason would be for their own recall (72%) or for support
people to replay later (17%). Only 11% of patients reported they would consider using
recordings for malpractice proceedings. More than 10% of patients had covertly
recorded a physician encounter, and an additional 60% reported they would consider
doing so, even though almost all (incorrectly) believed that covert recording is illegal in
their state. Only 11% of patients and 7% of providers knew that covert recording is
legal in their state.

Conclusion: Though most ED patients would like to record their discharge
instructions for their own recall and to provide to support people, the overwhelming
majority of ED providers, especially nurses, would not allow it. Though the providers’
primary concern is patient misuse in potential malpractice situations, patients’
responses differ significantly. Covert recording is legal in many states and given that
recording can be helpful for patient recall, medical providers should be proactive and
consider developing protocols. Gaining provider buy-in, especially among nurses,
would be critical. Storing the information on a cloud-based system could protect
providers and prevent misuse or editing.

373 A Randomized Trial of an Intervention to
Influence Emergency Medicine Providers’
Opioid Prescribing

Michael SS, Babu KM, Androski C, Reznek MA/University of Massachusetts,
Worcester, MA

Study Objectives: While multiple groups have developed recommendations for
opioid prescribing in the emergency department (ED), little is known about
methods to influence practice change among providers. The recent implementation
of a state-wide opioid prescribing guideline provided a unique opportunity to
investigate methods to influence opioid prescribing practices. Extrapolating from
studies of physician decisionmaking in other areas, we theorized that providers may
be more likely to change prescribing patterns when aware of their own data and peer
group norms. We hypothesized that a simultaneous intervention of providing
clinicians with their individual prescribing data would alter their practices beyond
any effect achieved solely by being subject to the new clinical practice guideline
(CPG).

Methods: We conducted a prospective, multi-center, randomized trial in which all
ED attendings, residents and advanced practice providers at four EDs were randomly
assigned to either routine implementation of the CPG or implementation of the CPG
plus a data-driven intervention (ClinicalTrials.gov NCT02665429). Providers in the
intervention arm received graphical depictions of the distributions of three measures of
opioid prescribing based upon de-identified data for all ED clinicians from the
preceding 12 months. Providers were asked to identify their perceived position on each
distribution by decile and were given their actual data immediately afterward. Sites
ranged from a 364-bed tertiary academic center with 92,000 annual ED visits to a 41-
bed community hospital with 14,000 visits. We queried the electronic medical record
and for each clinician calculated the number of opioid prescriptions per hundred total
prescriptions written and the percentage of patients dispositioned with an opioid
prescription. In this pre-specified interim analysis, we considered each provider’s
prescribing for the two months before randomization and the two months afterward as
matched pairs for differences testing.

Results: A total of 109 providers were eligible for randomization (including 36
residents); 51 providers were randomized to the intervention, and 48 completed it
(94%). 14,033 prescriptions were written in the 2 months priors prior to the CPG
(18.5% opioids) and 13,968 (14.4% opioids) in the 2 months after. Opioid
prescriptions per hundred total prescriptions decreased in both arms (mean difference
-2.5 control and -2.8 intervention), but between-groups differences did not reach
statistical significance (NS). Percentage of patients dispositioned with an opioid
prescription also decreased in both arms (mean difference -1.3% and -1.4%, NS).
Among providers in the intervention, underestimating one’s own percentage of patients
dispositioned with an opioid was associated with a decrease in both prescribing
measures in the two months post-intervention (p¼0.008).

Conclusion: While this study is ongoing, and the available data may lack power to
draw definitive conclusions, this interim analysis suggests that providing clinicians with
their prescribing data may be associated with a change in behavior more so than CPG

implementation alone. Larger-magnitude decreases among providers who
underestimated their own prescribing lends credence to the hypothesized mechanism.

374
EMF

Development of an Emergency
Department-Based Antimicrobial
Stewardship Program Using
Clinical Decision Support

Mistry RD, Chung P, Scandlyn J, Hannah K, Ozkaynak M, Deakyne S, Dayan PS/
Children’s Hospital Colorado, Aurora, CO; University of Colorado, Denver, CO;
University of Colorado College of Nursing, Aurora, CO; Children’s Hospital Colorado,
Aurora, CO; Columbia University School of Medicine, New York, NY

Study Objectives: To rigorously develop an emergency department antimicrobial
stewardship program (ED ASP) for community-acquired pneumonia (CAP) and
urinary tract infection (UTI) using electronic health record clinical decision support
(EHR-CDS).

Methods: This is an ongoing single-center pilot study being conducted at a large,
tertiary-care children’s hospital. Components of the ED-based ASP using EHR-CDS
are being developed using four methods: adaptation of national guidelines for CAP
(Infectious Diseases Society of America) and UTI (American Academy of Pediatrics)
for ED-specific use, identification of barriers and facilitators for an ED ASPs, ED
workflow analyses, and identification of EHR triggers for CDS activation. Guideline
adaptation was performed by a multidisciplinary working group of two ASP
pharmacists, one ASP physicians, and three pediatric ED clinicians, using ADAPTE
methodology (www.g-i-n.net/working-groups/adaptation). ADAPTE initially grades
acceptability of guidelines via the AGREE instrument, followed by creation of tailored
recommendations. Barriers and facilitators to ED ASP implementation using EHR-
CDS were identified using end-user focus groups of varying ED clinical providers, and
key stakeholder interviews with hospital, ED, and ASP committee leadership; these
data were analyzed using qualitative methods via nVivo® software. Workflow analyses
to assess ED clinician with EHR, optimal timing for CDS activation are ongoing, and
being accomplished using a standard protocol using field observations. EHR-CDS
trigger analyses are being performed by clinical informatics, which will determine
structured EHR data necessary to activate the CDS with optimal sensitivity and
positive predicative value, and minimize alert fatigue.

Results: Using AGREE national guidelines demonstrated high acceptability for
CAP (82%) and UTI (88%) among the working group, and a recommendation matrix
for varying clinical scenarios is currently under finalization. Qualitative analysis from
three end-user focus groups and six stakeholder interviews revealed several themes. Key
barriers to ED ASP implementation using EHR-CDS included concerns for the rapid
pace of the ED, alert fatigue from the CDS tool, and difficulty engaging ED patients in
decisionmaking. Facilitators for implementation include seamless integration into the
ED workflow, simplicity of the CDS tool, and provision of regular provider feedback of
ED prescribing practices. To date, 10 of 50 (20%) hours of field workflow observations
have been completed, with target completion of observations and analytics by July
2016. EHR trigger analyses are underway, with anticipated completion by June 2016.

Conclusions: The individual components of a CDS tool for ED antibiotic
prescribing will next be integrated to create prototype ED-based ASP hinged upon
EHR-CDS. Using these rigorous implementation methods we will successfully develop
an ED ASP that can overcome the barriers unique to the clinical ED setting.

375 Abnormal Thromboelastography Associated
With the Severity of Liver Laceration

Ryon A/John Peter Smith, Fort Worth, TX

Study Objective: Patients with severe traumatic liver injury tend to have higher
probability for emergent blood transfusion with relatively high mortality and
morbidity. The emergent use of thromboelastography (TEG) has been reported to
correlate with the severity of traumatic hemorrhage but uncertain to determine whether
it is correlated with the degree of liver laceration. Therefore, we aim to investigate the
role of TEG in the association of severity of liver laceration in liver injury patients.

Methods: All patients sustained traumatic liver injuries were included in this study.
Patient demographic (age, sex, race, and ethnicity), general injury information
(mechanism of injury, initial vital signs, trauma severity scores), outcomes (hospital
length of stay, in-hospital all-cause mortality), blood component transfusion [packed
red blood cell (PRBC), fresh frozen plasma (FFP), platelet, and cryoprecipitate], and
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TEG parameters (R-time, K-time, Angle, and Maximal Amplitude) were collected and
analyzed. The severity of liver laceration injury was graded by using American
Association for the Surgery of Trauma (AAST) injury grading system (eg, from Grade I
to VI). Each liver laceration was graded at least by two independent study investigators
and inter-rater variability analysis was performed. Patients were divided into severe liver
laceration injury (S, Grade V or above) and less severe injury (LS, Grade<V) groups
based on AAST grading. In-hospital mortality, patient trauma severity score, blood
transfusion, and TEG parameters were compared between two groups. Analysis of
variance was used to compare continuous data among different groups while Pearson
chi square test was used for categorical comparisons.

Results: From June 2012 until December 2015, a total of 265 patients sustained
traumatic liver injuries enrolled in local trauma registry, of which, 8% (21/265)
patients were considered severe liver laceration injury and placed to S group with good
inter-rater agreement (k¼0.8). The injury severity score (ISS) was 39 with 38% (8/21)
of in-hospital mortality in S group in comparison to ISS of 22 and 8% (19/244)
mortality in LS group (p<0.01). In S group, TEG parameters were R-time (4.9min),
K-time (2.7min), Angle (64�), and Maximal Amplitude (60mm). When compared
with patients in LS group, TEG parameters were R-time (4.3min, p¼0.10), K-time
(1.5min, p<0.01), Angle (68�, p¼0.10), and Maximal Amplitude (62mm, p¼0.33).
The average units of PRBC that patients received within 24h was 13 versus 6 units
(p<0.01), 10units versus 3units of FFP (p<0.01), and 1.7 versus 0.6 units of Platelet
(p<0.01) in S versus LS groups.

Conclusions: Patients with severe liver laceration injuries tend to have high in-
hospital mortality and received more blood transfusions. TEG (K time) can be used as
a marker to predict early massive blood transfusion which has been associated with the
severity of traumatic liver laceration injury.

376 Comparison of Leukosan SkinLink Closure
Versus Conventional Suture for Traumatic
Laceration Repair in the Emergency
Department: A Randomized Controlled Trial

Chan Kim D, Kim H, Kim W, Kim JG, Kang GH, Jang YS, Choi HY/Kangnam Sacred
Heart Hospital, Seoul, Korea, Republic of

Study Objectives: Leukosan SkinLink which is combining non-woven textile
closures and tissue adhesive offers the advantages of atraumatic treatment while
effectively shortening procedure time.

This study aimed to compare Leukosan SkinLink closure (LS) with conventional
suture (CS). We hypothesized that wound LS showed faster wound closure time and
equivalent adverse events than CS.

Methods: A prospective, open label, single-center, randomized controlled trial was
conducted. From Nov 2014 to Apr 2016, 49 patients with traumatic laceration (CS
group, n ¼ 18; LS group, n¼ 31) were eligible in emergency department. The primary
outcome was the required time for wound closure. Secondary outcomes were wound
dehiscence and infection.

Results: The mean time (� SD) of wound closure in LS group (88.9 � 15.9 sec)
was significantly shorter than that of CS group (531.8 � 219.5 sec) (p < 0.001).
When the time of wound closure was adjusted by laceration length, the time of wound
closure was also shorter in LS group comparing with CS group (64.4 � 52.8 versus
302.3 � 150.0 sec; p < 0.001). In 14-day follow-up, no significant difference was
observed between the two groups in dehiscence and wound infection.

Conclusion: LS showed faster wound closure time and equivalent outcomes
comparing with CS. Therefore, the use of LS might increase efficiency and maintain
quality on acute traumatic wounds.

Trial registration: ClinicalTrials.gov NCT02333877

377 Four Year Post-injury Assessment of
Functional Outcome Using GOSE at
In-Patients With Moderate and Severe
Trauma: Prospective Multicentre Cohort
Study in Hong Kong

Graham CA, Yuen KY, Yeung JHH, Poon WS, Ho HF, Kam CW, Rainer TH/The Chinese
University of Hong Kong, Hong Kong, SAR, Hong Kong, Queen Elizabeth Hospital,
Hong Kong, Hong Kong, Tuen Mun Hospital, Hong Kong, Hong Kong

Study Objectives: To evaluate baseline, discharge, six month- and 1-, 2-, 3- and 4-
year post-trauma functional outcome and predictors of optimal functional outcome in
Hong Kong.

Methods: From 1st January to 30th September 2010 patients were recruited to a
prospective multi-center cohort study of trauma patients and then followed up for four
years to 30th September 2015. The study was conducted in three trauma centers in
Hong Kong. Adult patients aged �18 years with ISS�9, entered into the trauma
registry, and who survived the first 48 hours of injury were included. The main
outcome measures included the extended Glasgow Outcome Scale (GOSE) and SF36.

Results: During the study, 400 patients (mean age 53.3 years; range 18-106;
69.5% male) were recruited. There were no statistically significant differences in
baseline characteristics between responders (N¼143) and surviving non-responders
(N¼179). Only 81/400 (20.3%) cases reported a GOSE�7. If non-responders had
similar outcomes to responders, then the percentages for GOSE�7 would rise from
20.3% to 45.6%. Univariate analysis showed that poor functional outcome at 48
months was significantly associated with admission to ICU (OR 2.267), ISS 26-40
(OR 3.231), baseline PCS on SF36 testing (OR 0.940), one-month PCS (OR 0.933),
6-month PCS (OR 0.904) and 6-month MCS on SF36 testing (OR 0.96).

Conclusions: At 48 months after injury, 45% of patients sustaining moderate or
major trauma in Hong Kong had an excellent recovery. Admission to ICU, ISS 26-40,
baseline PCS, one-month PCS, 6-month PCS and 6-month MCS predict 4-year
functional outcome.

378 High-Speed Handling of a Hemorrhage
Control System by First-Aid Workers and
Physicians: The CLICK-CLACK Study

Reuter P-G, Tepper S, Lesecq A, Freedman C, Agostinucci J-m, Akodad H, Adnet F,
Lapostolle F/SAMU 93, Bobigny, France

Study Objective: Emergency medicine is in urgent need of an easy-to-use tool for
hemorrhage control. The aim of this study was to test a new device, the iTClampTM,
that approximates the edges of a wound.

Methods: Emergency physicians and first-aid workers were shown a 47-second
video explaining clamp application. They were then requested to apply the iTClamp
on a validated model of bleeding from a limb wound. The primary endpoint was
application time as given by the end of simulant blood flow from the polymer limb.
The study hypothesis was non-inferiority of clamp application by first-aid workers
relative to physicians.

Results: A total of 33 emergency physicians and 35 first-aid workers completed the
procedure. Non-inferiority was confirmed. Median time to arrest of blood simulant
flow was 14 [IQR 11-18] seconds for physicians and 15 [12-18] seconds for first-aid
workers (Figure). The median amount of collected simulant fluid was significantly
lower in the case of first-aid workers than physicians (41 [38-45] versus 65 [59-72] g,
p¼0.0003).

Conclusion: A high performance level on a bleeding limb model was achieved after
showing just a very short video, with first-aid workers achieving faster clamp
application times than emergency physicians. This opens the door to e-learning.
Confirmation of ease of application is now needed in clinical studies in an emergency
setting with use of a clamp protected against inadvertent closure.
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379 Predicting Probability of Return to Work at
Four Years After Moderate and Major Trauma
in Hong Kong: Prospective, Multi-Center,
Cohort Study

Graham CA, Yuen KY, Yeung JHH, Poon WS, Ho HF, Kam CW, Rainer TH/The Chinese
University of Hong Kong, Hong Kong, SAR, Hong Kong, Queen Elizabeth Hospital,
Hong Kong, Hong Kong, Tuen Mun Hospital, Hong Kong, Hong Kong

Study Objective: The aim of this study was to provide preliminary data on RTW
status for patients in Hong Kong with moderate and major trauma.

Methods: A multi-center prospective cohort study of trauma patients was conducted
in three trauma centers in Hong Kong: the Prince of Wales Hospital (PWH), Queen
Elizabeth Hospital (QEH) and Tuen Mun Hospital (TMH). Patients were included if
they were in the trauma registry, aged�18 years, had moderate or major trauma (ISS�9),
and answered “yes” to question 5c of GOSE which specifically asks about whether the
patient was working or seeking work prior to injury. Patients were followed up for 48
months. The primary outcome was 48-month post-injury RTW.

Results: From 1st January to 31st September 2010, 400 patients recruited to the
study (mean age 53.3 years; range 18-106; 69.5% male), of which 197 (49.3%) met
the inclusion criteria (mean age 42.9 years; range 18-87; 78.7% male). Of these
patients, 31 (21.1%) had RTW at 1 month, 39 (37.5%) at 12 months and 46 (52.3%)
at 48 months. Return to work within four years was significantly associated with
shorter total length of hospital stay, head injury AIS <3, abdominal injury AIS<3, and
multiple injury sites, and higher PCS at one month post injury. After multivariate
analysis, one-month PCS on SF36 testing (OR 1.068, P¼0.039) significantly
predicted 48-month RTW.

Conclusion: The 48-month post-trauma RTW rate in patients with ISS�9 was
52.3%. One-month PCS post injury may be used to predict 48-month RTW.

380 Lateral Canthotomy by Emergency
Physicians Significantly Decreases the Risk
of Vision Loss in Patients With Traumatic-
Associated Elevated Intraocular Pressure

Beams OK, Levine B, Passarello B, Papas M/Christiana Care, Wilmington, DE;
University of Delaware, Newark, DE

Study Objectives: There is a paucity of literature regarding the optimal time frame
in which to treat traumatic elevated intraocular pressure (IOP) to minimize vision loss.
In addition, there is little guidance on which specialists can appropriately perform this
procedure in a time-sensitive manner. Since prior studies have been limited to small
sample sizes, our goal was to provide a larger sample size than exists in the literature for
a better description of retrobulbar hemorrhage (RBH) care and the efficacy of
treatment with lateral canthotomy.

Methods: All patients presenting to a community-based level I trauma center over a
15-year period with retrobulbar hemorrhage treated with lateral canthotomy were
evaluated retrospectively via chart review. The efficacy of lateral canthotomy treatment
was evaluated based on overall visual outcomes of the study population, as well as pre-
and post-treatment intraocular pressure measurements. Patients were grouped into
“Early Canthotomy” and “Late Canthotomy” groups with a 3-hour cutoff (based on an
initial Kaplan-Meier analysis) to evaluate the significance of early treatment. The
proportions of procedures completed in the emergency department (ED) and by
emergency physicians were also evaluated, and the times to procedure completion
were compared to that of procedures done by consultants in the ED or
procedures done in the operating room or inpatient setting by nonemergency
physicians.

Results: 77 patients met inclusion criteria. Over half (40/77, 51.9%) of the study
population was discharged with baseline vision after treatment with lateral canthotomy
which effectively lowered intraocular pressures (52.7mmHg versus 22.4mmHg,
p<0.001). There were significant differences in the visual outcomes of the “Early
Canthotomy” and “Late Canthotomy” groups with a greater number of patients in the
“Early Canthotomy” group discharged with baseline vision (80.4% versus 9.7%,
p<0.001) and fewer sustaining complete visual loss (4.3% versus 48.4%, p<0.001, see
table). While canthotomies performed by emergency physicians occurred significantly
earlier than those by consultants (154.9 min versus 301.5 min, p<0.001), and
canthotomies completed in the ED were faster than those in the operating room or
inpatient setting (162.3 min versus 414.3 min, p< 0.001), over half of the study
population (40/77, 51.9%) had a consultant perform their lateral canthotomy, and
over a quarter (21/77, 27.3%) were done after the patient had left the ED.

Conclusion: While lateral canthotomy is an effective treatment, our data suggest it
is much more effective if completed in less than 3 hours. As a rare injury that requires
timely diagnosis and expertise in lateral canthotomy, treatment of RBH is often
deferred to consultant specialists which contributed to delays in definitive treatment
and poorer post injury visual acuity. Recognition and treatment of this sight-
threatening injury by emergency physicians is critical for improved patient outcomes.

Table. Visual outcomes for “Early Canthotomy” (<3 hours) versus “Late
Canthotomy” (>3 hours) groups

Early Canthotomy Late Canthotomy P value

Baseline Vision 37/46 (80.4%) 3/31 (9.7%) <0.001
Decreased Vision 7/46 (15.2%) 13/31 (41.9%) 0.0088
Visual Loss 2/46 (4.3%) 15/31 (48.4%) <0.001

381 Characteristics of Unsuccessful Emergency
Department Thoracotomy in US Emergency
Departments

Hansen CK, Hosokawa PW, McStay C, Ginde AA/University of Colorado School of
Medicine, Aurora, CO

Study Objectives: Emergency department (ED) thoracotomy is considered a
resuscitative therapy for patients who have suffered severe thoracoabdominal trauma.
Considered a salvage therapy, ED thoracotomy has been the subject of much debate,
including which patients should receive the procedure and which centers should
perform it. As there is limited nationally representative data, we sought to describe the
patient and hospital characteristics of unsuccessful ED thoractomy (did not survive to
hospital admission). The purpose of this study was to describe the patient and hospital
characteristics of ED visits in which an unsuccessful thoracotomy was performed.

Methods: This study is a secondary analysis of the 2013 HCUP National
Emergency Department Sample (HCUP-NEDS). The HCUP-NEDS is a nationally
representative estimate of all ED admissions in the United States. We used the NEDS
sample design to generate a nationally representative estimate of resuscitative
thoracotomies performed in the ED. We searched for the thoracotomy current
procedural terminology (CPT) codes 32100, 32100, or 32160 in any of the 15
captured procedure fields and limited our results to deceased patients. Procedures
performed on admitted patients may have occurred at any time during the
hospitalization and could not be attributed to the ED. Our analyses adjusted for sample
weighting to provide nationally representative estimates and we present descriptive
statistics.

Results: We identified 130 emergency department visits that had an unsuccessful
emergency thoracotomy performed, representing 592 thoracotomies performed in
U.S. EDs in 2013. Of the visits in which a thoracotomy was performed, 108 (82.5%)
were male and the mean age was 37.2 years. Most thoracotomies were performed at a
level I or level II trauma center (115, 91.1%) with 82 (65.2%) occurring at a
metropolitan teaching hospital and 94 (70.1%) in an ED with an annual volume
>60,000 per year. The most commonly recorded mechanisms of injury are shown in
Table 1. Most injuries were unintentional (53, 41.4%) or assault (49, 36.7%). The
most commonly associated primary diagnosis categories with ED thoracotomy were
crushing or internal injury in 53 (40.8%) visits, followed by cardiac arrest and
ventricular fibrillation in 33 (25.6%) visits, and open wounds of the head, neck, and
trunk in 26 (19.5%) visits.

Conclusion: We estimate nearly 600 unsuccessful thoracotomies are performed
annually in U.S. EDs. Although emergency thoracotomy is an infrequently performed
procedure, it is almost always occurs at urban, high volume, level I or level II trauma
centers. Given limited data on the efficacy in blunt trauma patients, a surprising
proportion were after motor vehicle trauma.

Table 1. Most common mechanisms of injury of patients with unsuccessful ED
thoracotomy

Mechanism of injury Number Weighted % (95% CI)

Firearm 58 44.4% (30.4-58.5)
Motor vehicle trauma 34 26.4% (10.6-42.1)
Cut or stab 13 9.8% (4.6-14.9)
Fall 2 1.3% (0.0-3.0)
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382 A Decision Instrument to Identify Subdural
Hematomas at Low Risk of Decompensation
or Intervention

Borczuk P, Pruitt P/Massachusetts General Hospital, Boston, MA; Harvard Affiliated
Emergency Medicine Residency, Boston, MA

Study Objectives: Subdural hematoma (SDH) is the most common form of
traumatic intracranial hemorrhage (TIH); however, there is a scarcity of literature
identifying risk factors for clinical decompensation in patients with mild traumatic
brain injury, having a Glasgow Coma Scale (GCS) of 13-15. This study identifies
which patients, based on initial assessment and imaging, are at higher risk for adverse
outcomes. This type of risk stratification will help limit ICU resource utilization and
contain health care costs.

Methods: Retrospective chart review of consecutive patients, age � 16, GCS � 13
with CT documented TIH presenting to a university-affiliated, urban, 100,000 annual
visit ED from 2009-2013. Patients with concomitant epidural, subarachnoid or
intraparenchymal hematoma were excluded; however, patients with multiple SDH
were included. Demographic, historical and physical exam variables were collected. CT
variables measured included thickness of SDH in millimeters, presence of shift, SDH
location and number of lesions per patient. Positive primary outcomes were: need for
neurosurgical intervention, worsening findings on repeat CT scan, neurologic
deterioration and death. Univariate analysis was performed, and then statistically
important variables were utilized to create a logistic regression model.

Results: There were 1226 patients with TIH who met inclusion criteria. After
excluding patients with other types of hemorrhage, 340 (27.8%) patients with isolated
SDH constituted the study population.Mean age was 67.9 years (range 17-98) and 184
(54.1%) were male. Fall from standing was the most common mechanism of injury in
263 patients (77.4%), followed by motor vehicle collisions in 22 (6.5%) and assaults in
20 (5.9%). Anticoagulant or any antiplatelet drug use was present in 176 (52.8%) of
cases. There were 73 patients (21.5%) who met one of the primary outcomes. Overall
mortality was 3.8% while 12.4% of patients required neurosurgical intervention.

Univariate analysis revealed the following significant variables: age (p¼.005), GCS
<15 (p¼.0004), warfarin use (p¼.2), clopidogrel use (p¼.08), number of distinct SDH
on CT (p¼.001), presence of convexity SDH (p<.0001), isolated falx or tentorial SDH
(p<.0001), SDH thickness � 5mm (p <.0001) or presence of SDH midline shift
(p<.0001). A logistic regression model based on a composite of the primary outcomes
included the following variables: number of SDH lesions per patient, SDH thickness�5
mm, any midline shift, GCS <15, and warfarin or clopidogrel use. Area under ROC
curve was .90. Performance of this model on the composite outcome yielded a sensitivity
of 97.3% (95CI 90-99) specificity of 36.7% (95CI 31-43).

Conclusion: Subdural hematomas constitute a heterogeneous group of traumatic
extra-axial hemorrhagic lesions and are therefore amenable to risk stratification analysis.
A logistic regression model was developed in patients with mild head trauma and
isolated SDH to aid in triaging these patients to ICUs, floors or observation units.
Validation of this model on an independent, prospectively collected data set is the next
step in this project.

383 The Likelihood of Pedestrian-Struck
Accidents Do Not Increase Near Subway
Station Entrances

Rahman AM, Daniel J, Haque R, Hossen YA, Khan I, Aslam U, Ali DS, Khan S, Asif B,
Shah K/St. George’s University School of Medicine & Mt. Sinai Elmhurst Hospital
Center, Queens, NY; St. George’s University School of Arts and Sciences, St. George,
Grenada, St. George’s University School of Medicine, Grenada, Grenada; Graduate
Program in Public Health, Icahn School of Medicine at Mt. Sinai, New York, NY;
NewYork-Presbyterian Hospital – Weill Cornell Medical Center, New York, NY; College
of Osteopathic Medicine, New York Institute of Technology, Old Westbury, NY; Icahn
School of Medicine at Mt. Sinai, New York, NY; Thomas Jefferson University Hospital,
Philadephia, PA; Icahn School of Medicine at Mt. Sinai, New York City, NY

Study Objectives: It is hypothesized that pedestrian-struck injuries tend to
cluster in areas with high pedestrian traffic, often around major transportation hubs.
We seek to evaluate how proximity to New York City subway station entrances
affects the probability of pedestrian, motor vehicle and cyclist-related injuries and
deaths.

Methods: We performed a retrospective study of publicly available New York City
Police Department (NYPD) motor vehicle crash data and New York Subway Station

Entrance data (NYC OpenData, http://data.cityofnewyork.us). The motor vehicle
crash data was collected by the NYPD between July 1st, 2012 to February 5th, 2016
and had a sample size of N¼748,633. The distance from the accident location to the
nearest subway entrance was calculated using ESRI ArcGIS geospatial analysis software.
We used a logistic regression to examine the effect of distance to New York City
subway entrances on the probability of injury or death on pedestrians, cyclists, and
motorists involved in motor vehicle accidents in New York City (NYC) from July 1st,
2012 to February 5th 2016. Analysis was performed using RStudio, Version 0.98.1103
(Boston, MA).

Results: Our results suggest that the probability of death and injury is lower for
pedestrians (p <0.001), and motorists (p <0.001) closer to subway entrances.
However, the likelihood of cyclist death does not significantly change with increasing
distance from subway entrances (p ¼0.27). Conversely, the chance of injury is
significantly higher further away from subway entrances (p <0.001).

Conclusion: Contrary to our hypothesis, close proximity to a subway station
entrance decreases the likelihood of death or injury specifically in NYC. By utilizing
subway entrances as a marker for high foot traffic, our data supports pedestrian foot
traffic as a protective factor against accidents. This has policy implications for New
York City’s Vision Zero plan which has funded safety engineering projects such as
curbside extensions and traffic enforcement cameras specifically at locations with high
motor vehicle and pedestrian foot traffic.
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384 Interim Analysis: Benefits of a Standardized
Exercise Program in Treatment of Emergency
Department Patients Experiencing Acute or
Acute-on-Chronic Musculoskeletal Back Pain

Mannion E, Sides S, Wilson JW/Division of Emergency Medicine, Morsani College of
Medicine, University of South Florida, TEAMHealth, Tampa General Hospital, Tampa,
FL; GXunited, Tampa, FL

Study Objective: In 2016, the Centers for Disease Control and Prevention (CDC)
issued new guidelines that address the persistent opioid abuse epidemic and emphasize
the role of the provider to help decrease incidence of opioid-related deaths. The most
significant way that a provider is able to decrease the possibility of an opioid death or a
new opioid addiction is to order and prescribe fewer opioid medications. Also, in 2007,
the American College of Sports Medicine (ACSM) launched the “Exercise is Medicine”
campaign, emphasizing the role of physical activity in health care assessments as well as
the use of structured patient exercise and activity programs when providing prescriptive
clinical care and treatment.

Previous work on prescriptive exercise programs with standardized patient
education has tested hypotheses outside of the ED setting. Our work here is novel in
that we have approached this problem in the acute and sub-acute environment,
following patients with an interdisciplinary care team including a physician and a
certified exercise physiologist/strength and conditioning coach that utilizes a
prescriptive standardized exercise program in patients presenting to the emergency
department with musculoskeletal back pain.

Methods: We tested a null hypothesis of no difference between 3 arms in this
prospective, non-inferiority, non-blinded, randomized group of patients using a set of
outcome measures to assess generalized medical improvement and patient satisfaction
using the Kruskall-Wallis test of variation for each outcome measure.

Patients presenting to the ED with the chief complaint of “back pain” were
identified by a clinical decision support rule in the EMR as well as by a research
associate present in the department. The emergency physician first completed an MSE
and if an emergent medical condition was identified, those patients were excluded.
Appropriate patients were consented and then randomized to 1 of 3 groups. All groups
were followed for 1 year to assess both medical and specific physical fitness outcome
measures at 48 hours then 30, 60, 90, and 365 days after initial ED visit. Our outcome
measures included: number of days until patient felt that symptoms had satisfactorily
improved, visual analog pain scores, volume and type of adjunct analgesics or adjunct
treatment modalities, time until next encounter with health care system for same
complaint as well as total interval encounters. The 3 treatment arms included Group
1(regular care/no intervention), Group 2 (standardized one time instructions at point
of first contact), and Group 3 (instructions at point of first contact plus early visit with
a certified personal trainer).

Results: Interim results of our work are presented here with data up to 90 days.
There is not currently enough power to accept or reject the null hypothesis; however,
the expansion of treatment modalities can further improve patient satisfaction and
experience in lieu of opioid treatment.

Conclusions: Our work combines key aspects of the triple aim, the CDC emphasis
on opioid reduction as well as the ACSM Exercise is Medicine campaign. These results
can be used to advocate for resource redistribution to interdisciplinary care teams and
non-pharmacological treatment options.

385 Plasma Syndecan-1 Levels Identify a Cohort
of Patients With Severe Sepsis at a High Risk
of Intubation Following Large Volume
Intravenous Fluid Resuscitation

Puskarich MA, Cornelius DC, Tharp J, Nandi U, Jones AE/University of Mississippi
Medical Center, Jackson, MS

Study Objectives: Sepsis damages the endothelium and extracellular matrix
(ECM), contributing to fluid extravasation, acute organ injury, and death.

Biomarker-based risk stratification holds promise in identifying those patients who may
benefit from restrictive fluid resuscitation strategies. We sought to determine if plasma
syndecan–1 levels can predict a cohort at particularly high risk of respiratory failure
following intravenous fluid (IVF) administration.

Methods: Syndecan-1 levels were measured in plasma samples at the time of
enrollment. The primary outcome was the difference in syndecan-1 levels in patients
intubated versus those not requiring intubation, while secondary outcomes were
differences in syndecan-1 based on in-hospital mortality and development of acute
kidney injury. A cutoff for high versus low syndecan-1 levels was developed using an
ROC curve, and logistic regression was performed to evaluate the risk of intubation
associated with administration of IV fluids.

Results: Syndecan-1 levels were measured in 175 patients. Fifty two patients (22%)
met the primary outcome of intubation, 34 (21%) died, and 100 (57%) developed
kidney injury. Levels of syndecan-1 were non-significantly higher in patients who were
intubated, and significantly higher in non-survivors and those with kidney injury. High
syndecan-1 levels were defined as >240 ng/mL. Median IVF volume administered was
4.0 L (IQR 2.0, 5.3) and was not significantly different between high and low
syndecan-1 groups. IVF volume was not associated with risk of intubation in patients
with a low syndecan-1 level (p ¼ 0.99), but demonstrated a significant linear
relationship with the risk of intubation in patients with high syndecan-1 levels (p <

0.05). These data are represented in Figure 1 as Lowess smoothing plots.
Conclusion: Syndecan-1 levels are significantly elevated in ED sepsis non-survivors

and non-significantly higher among those requiring intubation. Patients with high
syndecan-1 levels may represent a cohort at particular risk for intubation following
large volume fluid administration. Further studies to validate these findings in a
prospective cohort are indicated.

386 Prospective Comparison of Contrast-
Enhanced Magnetic Resonance Imaging
Versus Contrast-Enhanced Computed
Tomography for Suspected Appendicitis in
Children and Young Adults

Harringa J, Kinner S, Riedesel E, Gill K, Ziemlewicz T, Robbins J, Kitchin D, Pickhardt P,
Reeder S, Repplinger M/University of Wisconsin-Madison, Madison, WI

Study Objective: To estimate and compare the diagnostic accuracy of a contrast-
enhanced MRI (CE-MRI) protocol versus standard contrast-enhanced CT (CE-CT)
for suspected appendicitis in the 12-20-year-old population.

Methods: Prospective, single-center study of the diagnostic accuracy of a CE-MRI
protocol (unenhanced, contrast-enhanced, and diffusion-weighted imaging), with
direct comparison to CE-CT, to diagnose appendicitis at the emergency department of
an academic medical center with an annual census of 56,000. Non-pregnant patients
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aged 12-20 years old who had a CE-CT ordered to evaluate for appendicitis were
eligible. The MRI protocol was performed shortly after CT scanning for each patient,
though only the CT images were used for clinical care. Three fellowship-trained
abdominal radiologists (ARs) and three fellowship-trained pediatric radiologists (PRs),
blinded to all clinical data, independently interpreted all CT and MRI studies in
random order. Likelihood of appendicitis was scored on a 5-point, bipolar scale (1 ¼
definitely not, 2 ¼ probably not, 3 ¼ possibly/unsure, 4 ¼ probably, 5 ¼ definitely
appendicitis). Scores of �4 were considered “positive” for appendicitis. The true
disease state (reference standard) was determined by an expert panel of three physicians
who incorporated all relevant clinical/surgical/pathological data as well as a follow-up
patient phone interview in their assessment. Test characteristics and inter-rater
reliability (kappa values) were calculated, receiver operating characteristic (ROC) curves
for the likelihood of appendicitis were drawn, and the areas under the ROC curves
(AUCs) were determined.

Results: We enrolled 48 patients from 2/2012-8/2014 with mean age 17.1 years
(SD 2.46 years), including 20 males (41.7%). The prevalence of appendicitis was
27.1% (13/48). Summary (composite of all six radiologists) sensitivities and
specificities (95% CI) were the same for CE-MRI and CE-CT: 93.6% (85.7-97.9%)
and 94.3% (90.2-97%). The AUC was 0.94 (0.91-0.98) for CE-MRI and 0.97 (0.94-
0.99) for CE-CT. Mean total interpretation times were 4.7 minutes for CE-MRI and
2.1 minutes for CE-CT (p < 0.001). Kappa values for CE-MRI and CE-CT were 0.78
(0.62-0.95) and 0.83 (0.67-1.0), respectively. See the table for all test characteristics
and the range of values for PRs and ARs.

Conclusion: The diagnostic accuracy of CE-MRI for appendicitis in children and
young adults, interpreted by either fellowship-trained pediatric or abdominal
radiologists, was similar to that of standard CE-CT.

387
EMF

Inter-Hospital Transfer is
Common and Costly for Patients
With Severe Sepsis or Septic
Shock

Mohr NM, Harland KK, Shane DM, Ahmed A, Fuller BM, Torner JC/University of Iowa
Carver College of Medicine, Iowa City, IA; University of Iowa Carver College of
Medicine, Iowa City, IA; University of Iowa College of Public Health, Iowa City, IA;
Washington University School of Medicine, St. Louis, MO

Study Objectives: Sepsis is a life-threatening condition that doubled in incidence
over the past decade, and patients treated in low-volume rural hospitals have lower
survival than their urban counterparts. Inter-hospital transfer has been proposed as one
strategy to reduce some of the outcome disparity, but we have shown previously that
transfer is associated with increased mortality, possibly because of low adherence to
Surviving Sepsis Guidelines prior to transfer. The objective of this study was to
estimate the costs associated with rural inter-hospital transfer, including medical,
transport-associated, and family costs.

Methods: Observational case-control study using statewide administrative claims
from 2005-2014 in a predominantly rural Midwestern state. Adult patients with severe
sepsis or septic shock by ICD-9 criteria were included. Marginal costs were estimated as
the sum of ED costs, transport costs, inpatient costs, and family costs (transportation
and lodging), indexed to 2010$USD. All health care costs were generated from cost-to-
charge ratios from data reported to the state hospital association. Bivariate comparisons
were done with the Wilcoxon rank-sum test. Costs were compared between transferred
and non-transferred patients using a log-transformed cost with generalized estimating
equations (GEE), using an identity link and an exchangeable correlation matrix
clustered on inpatient hospital. Subgroup analysis was planned a priori for patients
admitted to top-decile sepsis-volume hospitals, to better estimate the effect of transfer
among patients with less variability in their inpatient management.

Results: There were 23,067 cases of severe sepsis or septic shock identified over a
10-year period, of which 18,246 (79%) were successfully linked across inter-hospital
transfer. Most patients (59%) were transferred between hospitals, and 63% sought care
in critical access hospitals. The median total costs of care were $14,744 (IQR $7,513 -
$31,482 2010$USD), with the majority of costs attributable to the inpatient stay
[$12,419 (IQR $5,660 - $28,642)]. Care for transferred patients was $13,486 (95%
CI $13,043-$13,941 2010$USD) more costly for transferred patients than for those
not transferred. Using a GEE model adjusting for age, insurance, surgery, hospital
status, infection source, comorbidities, and sepsis volume, transfer was associated with
significantly increased log-transformed costs. Linear estimates were reported for clarity
in interpretation: transfer is associated with $6,897 (95% CI $5,769 - $8,024) in
additional cost. Limiting to only patients admitted to top-decile sepsis-volume
hospitals, transfer was associated with $5,268 ($3,737 - $6,799) in additional cost.

Conclusion: Inter-hospital transfer is associated with significant additional cost,
and most of the effect is related to the cost of inpatient care. Patients transferred to the
highest volume hospitals have 24% lower incremental costs, suggesting that care
efficiencies and clinical outcomes at experienced centers may attenuate the marginal
costs of transfer. Future work should focus on better quantifying the benefits of
regionalization to understand the patient-oriented value that inter-hospital transfer
offers.

388 Implementation of an Emergency Department
Syphilis and HIV Point-of-Care Screening
Process During an Outbreak of Syphilis in
Detroit, MI in Collaboration With the
Infectious Disease Department and the
Centers for Disease Control and Prevention

Manteuffel J, Markowitz N, Ham DC, Slezak M, Perrotta G, Peters PJ, Mumby K,
Dankerlui D, Fakile Y, Hoover KW/Henry Ford Hospital, Detroit, MI; Centers for
Disease Control, Atlanta, GA

Study Objectives: The number of primary and secondary syphilis cases in Detroit,
Michigan increased from 73 in 2010 to 199 to 2013. Cases were predominantly in
young African American men with who have sex with men and with had a high rate
of HIV co-infection. The infectious disease (ID) department at Henry Ford
Hospital (HFH), in collaboration with the Centers for Disease Control and
Prevention (CDC) determined the emergency department (ED) would be the
optimal setting to implement a screening program. Young men in Detroit are
typically non-health care seeking; however, EDs are venues they do frequent when
they access the health care system. We hypothesized that the implementation of an
ED screening model would detect an increased number of syphilis and HIV cases
than were seen with standard care. Point-of-care (POC) testing would allow
presumptive treatment of active syphilis cases in the emergency department, whereas
traditional testing would not typically result and allow for care within a typical ED
visit time frame.

Methods: Syphilis and HIV screening was offered to men aged 18-34 years seen in
the HFH ED with an Emergency Severity Index (ESI) of 2-5. Dedicated, non-ED staff
employed 2 rapid finger-stick POC tests: the Alere Determine HIV-1/2 Ag/ab Combo
test (Determine) and the Syphilis Heath Check (SHC) treponemal tests. Participants
also underwent venipuncture for standard lab-based testing for HIV and syphilis.
Screening took place from 7:30am to 5pm, Monday through Friday. Patients were first
approached by screeners, typically before the initial clinician contact and were offered
screening. Confirmatory lab-based testing using the Biorad 4th generation HIV test,
RPR, and TPPA tests were drawn in conjunction with ED nursing staff during their
routine bloodwork. ED clinicians were notified of positive SHC POC testing and
patients were treated presumptively in the ED.

Results: From 6/10/2015 to 3/11/2016, 871 patients were enrolled. Active syphilis
(RPR + TPPA +) was identified in 6 (0.7%) participants, and newly diagnosed HIV in
7 (0.8%). There was one case of syphilis-HIV coinfection, and the combined
prevalence was 1.4%. Three patients were treated in the ED for syphilis based on their
POC testing results without treatment complications.

Conclusion: The implementation of an ED syphilis and HIV POC screening
program is a feasible method to detect new cases of disease. The screening process can
be incorporated into ED patient flow and provide clinicians with immediate test results
to determine the need for treatment. POC HIV and syphilis testing are particularly
important to ED providers, who may not otherwise receive important test results for
their patients before they leave the emergency department.

S148 Annals of Emergency Medicine Volume 68, no. 4s : October 2016

Research Forum Abstracts



1
EMF

Availability of Primary Care Follow-up in
Greater New Haven after Emergency
Department Visit in the Era of the
Affordable Care Act

Chou S-C, Deng Y, Parwani V, Smart J, Bernstein SL, Venkatesh AK/Yale-New Haven
Hospital, New Haven, CT; Yale Center for Analytical Sciences, Yale School of Public
Health, New Haven, CT; Yale University School of Medicine, New Haven, CT; Transitions
Clinic, Yale-New Haven Hospital, New Haven, CT

Study Objectives: Uninsured patients and Medicaid beneficiaries are known to face
significant barriers in securing follow-up care after emergency department (ED)
visitation. Passage of the Affordable Care Act led to insurance coverage for 130,000
Connecticut residents via Medicaid expansion and another 84,000 residents through
the State Exchange; however, its effect on access to follow-up remains unknown.

Study Objectives: We sought to assess availabilities of primary care follow-up
appointments in Greater New Haven, and their differences by insurance status and ED
diagnosis, for patients discharged from the ED who had no prior primary care provider.

Methods: We used several community-based participatory research principles,
including partnering with a local non-profit organization, which provided health
navigation services, to identify two community individuals for training as “secret-
shoppers.” They called primary care practices and identified themselves as new
patients, who had been seen in the ED, and needed urgent follow-up. Each practice
received 6 identically scripted calls from each caller reflecting the 6 study scenarios
which only varied in insurance status (Commercial, State Exchange, Medicaid) and
ED diagnosis (hypertension, low back pain). The primary outcomes were the
proportion of total calls where an appointment was offered (appointment rate) and
the proportion of total calls that obtained an appointment within 7 days (7-day
appointment rate).

Results: Callers completed a total of 636 calls to all 53 primary care practices in
Greater New Haven. The overall appointment rate was 69.4% (95% confidence
interval [CI] 68.7%-70.1%) with 31.7% (CI 28.9%-34.5%) of all calls obtaining
appointments within 7 days. Calls with commercial insurance, when compared to State
Exchange calls, had slightly higher appointment rate (78.5% versus 74.3%; difference
4.3% [CI 3.3%-5.3%]) and were more likely to obtain appointment within 7 days
(37.6% versus 31.1%; difference 6.5% [CI 1.8%-11.2%]). However, State Exchange
calls, when compared to Medicaid calls, had higher appointment rate (74.3% versus
55.3%; difference 19.0% [CI 17.8%-20.1%]), but was not significantly more likely to
obtain appointment within 7 days (31.1% versus 26.4%; difference 4.7% [CI -1.2%-
10.8]). Calls with ED diagnosis of hypertension and low back pain had no significant
differences in appointment rates (69.7% versus 69.0%; difference 0.73% [CI -0.15%-
1.61]) or likelihood of obtaining appointment within 7 days (33.9% versus 29.6%;
difference 4.3% [CI -0.62%-9.2%). Estimated mean wait time for appointments was
15.4 (CI 13.6-17.4) days with no significant difference when compared by insurance or
ED diagnosis.

Conclusions: For insured patients without established primary care, regardless of
insurance type, obtaining timely follow-up after ED care is difficult. While people
insured via the State Exchange had more modest challenges compared to those with
Medicaid, both patient groups faced more barriers in accessing primary care follow-up
than the commercially insured. Contrary to anecdotal beliefs, clinical condition did not
affect access to follow-up appointments.

2
EMF

Use of the Emergency Department for
Acute, Unscheduled Care by Vulnerable
Medicare Beneficiaries

Venkatesh AK, Mei H, Spatz E, Eichenfeld J, Krumholz H, Lin Z/Yale University School
of Medicine, New Haven, CT; Yale-CORE, New Haven, CT; Yale School of Public Health,
New Haven, CT

Study Objectives: The emergency department (ED) has become the locus
of acute, unscheduled care. ED use is often measured by policymakers and
researchers seeking to describe health care utilization; however, few benchmarks
exist, particularly for vulnerable populations with high acute care service
needs. We sought to describe use of the ED for acute unscheduled care
among Medicare beneficiaries, particularly vulnerable, policy-defined
subpopulations.

Methods: Cross-sectional analysis of 20% sample of Medicare fee-for-service
beneficiaries included in the 2012 Medicare Chronic Condition Warehouse
dataset. We included all visits occurring in the ED, urgent care, or physician
office as ambulatory visits. We defined ED and urgent care visits based on
facility and provider claims and office visits based on provider claims only. We
considered urgent care visits to be potentially for acute care and not occurring in
the ED. We excluded office visits for scheduled care, defined as any office-based
provider claims for preventive care services, for claims associated with scheduled
procedures or surgeries, or by non-acute care providers. We considered the
remaining office-visits to be unscheduled and potentially for acute care. The
primary outcomes for this study were ED utilization measured as ED visits/1000
beneficiaries and proportional ED utilization measures as the proportion of all
potentially acute care visits occurring in the ED. We present results for the
entire cohort as well as for 5 policy-relevant subgroups: 1) Age>80, 2) multiple
chronic conditions as defined by CMS, 3) skilled-nursing facility(SNF) dwelling,
4) hospice enrolled and 5) dually-eligible for Medicare and Medicaid. We also
report both outcomes for beneficiaries actively receiving SNF or hospice services
at the time of ED visitation. We use the ANOVA test and t-test to compare ED
visitation rates between subgroup and the chi-square test to compare
proportional ED utilization.

Results: A total of 10,717,786 Medicare beneficiaries had 5,192,235 ED
visits (484 visits/1000 Medicare beneficiaries) and 13.4% of potentially acute
care visits were in the ED setting. Beneficiaries aged <65, with multiple chronic
conditions, chronic SNF dwelling, hospice enrollment or dual eligibility had
higher ED visit rates and proportional ED utilization (p<0.0001) (Table).
Beneficiaries actively residing in a SNF or enrolled in hospice were significantly
(P<0.001) more likely to use the ED for acute care than patients likely to be
community dwelling (53% versus 13%) or not enrolled in hospice (32% versus
13%), respectively

Conclusion: Medicare beneficiaries with multiple chronic conditions, SNF
residence, hospice enrollment, and dual eligibility utilize the ED more than twice
as much as the average Medicare fee-for-service beneficiary. The majority of acute
care visits for patients residing in a SNF occur in the ED illustrating the
importance of developing distinct ED utilization benchmarks for vulnerable patient
groups that may require acute care services not available in the traditional office-
based setting.

Appointment Rate and Mean Wait Times by Insurance and ED Diagnoses

All Insurance Commercial State Exchange Medicaid

All Diagnoses Appointment Rate (CI) 69.36% (68.66%-70.05%) 78.54% (77.86%-79.21%) 74.25% (73.25%-75.25%) 55.29% (54.37%-56.22%)
7-day Appointment Rate (CI) 31.72% (28.91%-34.52%) 37.63% (33.41%-41.85%) 31.13% (28.81%-33.44%) 26.39% (20.70%-32.07%)
Mean Wait Time in Days (CI) 15.4 (13.6-17.4) 14.7 (11.5-17.8) 16.5 (12.9-20.0) 15.0 (11.8-18.3)

Hypertension Appointment Rate (CI) 69.72% (68.83%-70.62%) 83.45% (82.68%-84.21%) 68.81% (67.03%-70.59%) 56.92% (56.08%-57.76%)
7-day Appointment Rate (CI) 33.85% (30.89%-36.81%) 41.97% (33.85%-50.09%) 30.81% (29.01%-32.61%) 28.77% (26.87%-30.67%)
Mean Wait Time in Days (CI) 15.4 (12.7-18.1) 15.4 (10.8-20.1) 14.8 (10.3-19.3) 16.0 (11.0-20.8)

Low Back Pain Appointment Rate (CI) 68.99% (68.32%-69.67%) 73.63% (72.73%-74.53%) 79.69% (79.04%-80.35%) 53.66% (52.20%-55.12%)
7-day Appointment Rate (CI) 29.58% (25.53%-33.63%) 33.29% (31.10%-35.48%) 31.44% (27.26%-35.63%) 24.00% (12.89%-35.11%)
Mean Wait Time in Days (CI) 15.4 (12.7-18.1) 14.0 (9.7-18.2) 18.4 (12.8-23.9) 14.2 (9.8-18.6)

CI, 95% Confidence Interval
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Individualizing Patient Treatment
for Sickle Cell Disease through
Pharmacogenetics

Lyon M, JaJa C, James E, Evans A, Xu H, Sharafili S, Kuchinski AM, Gibson R/Augusta
University, Augusta, GA; University of Cinncinnati, Cincinnati, OH

Study Objectives: The most common emergency department (ED) presentation
of patients with sickle cell disease (SCD) is a vaso-occlusive event (VOE). There
is wide variation in ED utilization and the amount of opioid medication used to
control VOE-associated pain. We hypothesized that genetic variations in single
nucleotide polymorphisms (SNPs) that affect the functions of the proteins
produced from different drug metabolizing enzyme and transporter (DMET)
genes would be associated with higher total opioid use and ED utilization. In
Phase I of this study we examined the ED visit frequency and parenteral opioid
usage of patients with SCD as an indicator of opioid metabolism and tolerance.
In Phase II of this study DNA analysis will be completed to determine DMET
allele variations within individuals and to correlate variations to health care and
opioid use.

Methods: Phase I: A database and medical records (EMR) from a cohort of
patients identified from a previous study on the impact of an ED VOE pathway
treatment protocol were used in this study. The VOE pathway included
individualized opioid treatment based on the patient’s individual tolerance and
pain control. The cohort included 394 adult patients treated at the SCC (all
genotypes) between 2005-2012. Exclusion criteria were patients living more
than 25-miles from the SCC (to decrease the possibility of patients using
multiple hospitals to treat VOE), patients who did not have routine
appointments at the SCC in the past 2 years, and patients who died during the
study period. Using a standardized datasheet, average annual pathway usage and
opioid usage were extracted from the EMR. Patients were categorized as non-
users (0 v/yr), rare-users (0-1.0 v/yr), low-users (>1-<4 v/yr), and high-users
(�4 v/yr).

Phase II: Blood samples were collected on the remaining members of the cohort for
DNA analysis. Correlations between SNP frequency and ED and opioid use will be
completed.

Results: One hundred sixty-six potential participants met the inclusion criteria.
DNA was collected from 92 subjects (49F/43M; age 25-64). The distribution of
SCD genotypes and ED usage are summarized in Figure 1. Thirteen patients
(14%) received no parenteral opioids and had no ED visits over the study period.
The average amount of parenteral opioids used over the study period was 887.1
mg (Morphine Equivalents, ME) with a range of 6 to 5149.9 mg. The average
given per VOE pathway treatment was 83.7 mg (ME) with a range from 5.1 to
386.2 mg. DNA analysis will be conducted using a multiplexed gene microarray
containing 238 different SNPs affecting the functions of the proteins produced
from 113 different DMET genes.

Conclusion: Identifying and categorizing participants’ opioid and ED utilization
required the creation of classification algorithms. Categorizations were designed to best
represent patients’ pain severity. Participants with SCD exhibited a range of ED
utilization and opioid tolerance. Completion of the DNA analysis will provide insight
into the relationship of mutant opioid metabolism genes and higher opioid and/or ED
use. These results may support the development of personalized pain treatment plans
for patients with SCD.

4
EMF

Effects of Fibrinogen on Early Resuscitation
of Polytrauma With Traumatic Brain Injury
and Free Internal Hemorrhage

St. John A, Wang X, Lim E, Chien D, Statz M, Stern S, White N/University of
Washington, Seattle, WA

Study Objectives: The goals of resuscitation for hemorrhagic shock (HS) and
traumatic brain injury (TBI) are seemingly at odds. HS is best managed with limited
volume (“damage control”) resuscitation, while TBI is sensitive to even transient
episodes of hypotension. Furthermore, polytrauma is often complicated by trauma-
induced coagulopathy (TIC), which is worsened by both crystalloid fluid
administration and shock and is characterized by an early critical decrease in fibrinogen
concentration. We have recently shown that low-dose vasopressin may improve
resuscitation after polytrauma but at the cost of increased post-injury bleeding. The co-
administration of fibrinogen could promote early hemostasis, allowing both improved
vital organ perfusion and decreased blood loss. The goal of this study was to determine
the effects of fibrinogen on survival and blood loss in a swine model of polytrauma with
TBI and free internal bleeding when co-administered with vasopressin.

Methods: Twenty-one immature female swine underwent fluid percussion TBI,
femur fracture, catheter hemorrhage to induce hemorrhagic shock, and a 4 mm aortic tear
as a source of internal bleeding. Animals were randomized to receive one of three
resuscitation strategies: 14 ml/kg hydroxyethyl starch solution (HextendTM) with 0.4 U/kg
vasopressin control (HV, n¼5); Hextend, vasopressin, and low-dose fibrinogen
concentrate (100 mg/kg) (LF, n¼8); or Hextend, vasopressin, and high-dose fibrinogen
concentrate (200 mg/kg) (HF, n¼8) divided into two boluses given 30 minutes apart.
Hemodynamics and lactate concentration were compared at 60 minutes, and 6-hour
hemorrhage volume was measured. Results were compared between groups by one-way
ANOVA with Tukey adjustment. Survival was compared by Kaplan-Meier log rank test.

Results: Survival was not different between HV (60-minute survival: 4/5) and LF
(7/8) (p¼0.37) or between HV and HF (5/8) (p¼0.86). Hemorrhage volume per minute
of survival was not significantly different between HV (mean�SD: 0.47�0.66 ml/kg/min)
and LF (0.13�0.14) (p¼0.37) or between HV and HF (0.34�0.43) (p¼0.86). After 60
minutes of resuscitation, lactate concentration was not different between HV (4.8�3.6
mmol/L) and LF (4.3�2.9) (p¼1.00) or between HV and HF (2.8�1.6) (p¼0.77).

Conclusion: There were non-significant improvements in survival and hemorrhage
volume when fibrinogen was added to Hextend and low-dose vasopressin in this model.
These effects were especially true for low-dose fibrinogen, possibly because of the higher
oncotic pressure of higher-dosefibrinogenwithout added hemostatic benefit.When used in
combinationwithHextend and vasopressin, low-dosefibrinogenmay support an optimized
resuscitation strategy by improving vital organ perfusion and limiting hemorrhage.

Emergency department utilization by policy-relevant Medicare subgroups

Beneficiary
subgroups

Beneficiaries
(n[10,717,786)

ED visits
(n[5,192,235)

ED visits/ 1,000
Beneficiaries p-Value

Proportion of acute
visits in the ED p-Value

Age<> 1,791,260 1,583,907 884.24 <> 23.58% <>

MCC Yes 1,569,040 2,850,435 1,816.67 <> 20.45% <>

No 9,148,746 2,341,800 255.97 <> 9.48%
SNF dwelling Yes 101,687 303,107 2,980.78 <> 43.49% <>

No 10,616,099 4,889,128 460.54 12.89%
Hospice enrolled Yes 89,705 92,557 1,031.79 <> 34.24% <>

No 10,628,081 5,099,678 479.83 13.29%
Dual Eligibility Yes 2,155,078 2,169,252 1,006.58 <> 23.74% <>

No 8,562,708 3,022,983 353.04 10.25%
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TF1 Self-instructional Module for Coding
Emergency Physician Services

Brown JM/Texas Tech University HSC El Paso, El Paso, TX

Introduction: Documentation is an important and pervasive aspect of physicians’
work - about two encounters per clinical hour, for life. Reimbursement is one of the
key purposes for which documentation is used. To produce excellent documentation
for reimbursement, physicians require an understanding of the coding process. Coding
lectures are ineffective, often focusing solely on counting elements. Little attention is
given to diagnosis coding and the medical necessity determination. Few physicians have
access to code books and fewer know how to use them. Coding is like any other
procedure, requiring hands-on practice and a fundamental understanding of underlying
principles. The Coding Module provides everything the learner needs to code ten
encounters: definitions, principles, a step-by-step explanation of the coding process, a
completed example, all codes and descriptors used in the module, a scoring sheet and
answer sheet. The module was developed for use by senior ED residents. However, the
module can be used by other learners at any level - medical students, residents from
other specialties, EM faculty - and can be completed at any time during residency.

Study Objectives: In completing the coding module, learners will: 1) assign
procedure codes to ED services using CPT principles and the 1995 CMS
Documentation Guidelines for Evaluation and Management Services; 2) Define
“medical necessity” as understood by third party payers; 3) Based on the ICD-10-CM
Official Guidelines for Coding and Reporting, assign diagnosis codes which describe
the patient’s illnesses/injuries and support the medical necessity of services provided; 4)
assess their work by comparing their answers with the actual codes reported.

Methods: The module introduces the subject with a humorous anecdote
motivating learners to proceed. Learners then proceed to the Coding Primer, which
introduces the 1995 CMS Documentation Guidelines for Evaluation and
Management Services, CPT, ICD, and medical necessity. Using their newly acquired
knowledge, learners will code ten actual encounters, selecting codes from the tables
provided. A worksheet is provided to assist with systematic counting of elements. Upon
completion, learners self-assess using an answer sheet with explanations regarding the
element count and other factors influencing the codes assigned.

Conclusion: Coding is a skill developed by practice, based on an understanding of
CPT, ICD, and CMS principles and guidelines. The coding module integrates
principles, practice, and self-assessment into one convenient exercise. Physicians
completing this exercise will acquire knowledge and skills which they can apply daily
during their entire careers.

TF2 Development and Deployment of a Scribe
Curriculum in a Busy Level 1 Trauma Center
Emergency Medicine Residency Program

Ramirez R/UCSF Fresno, Fresno, CA

Introduction: Emergency physicians encounter expanding demands on a consistent
basis. Although emergency medicine (EM) can be exciting and rewarding, it can also be
taxing in which >65% of emergency physicians report burnout. Fatigue & length of
shifts strongly correlate with burnout. Emergency departments (EDs) are increasing the
use of electronic health records which take about 63.5% longer versus paper charting to
complete. Use of voice recognition has not been shown to be superior to typed data
entry. Scribes have been used to document important works throughout history and
trends seem as though more EDs are utilizing them to aid with overextended workloads.
Scribes have been shown to decrease the amount of time for documenting by about
36%, including a 30% increase in time allowed for direct patient care by emergency
physicians. Scribe programs are operated via commercial companies for a premium or
implemented by individual EDs resulting in less overhead costs. My objective was to
develop and deploy a successful scribe curriculum within our institution.

Objectives: Scribes were primary intended learners who were expected to 1) Undergo
HIPPA training; 2) Demonstrate basic medical terminology proficiency; 3) Improve
provider’s efficiency and productivity; 4) Be familiar with basic lab/imaging studies &
common procedures; 5) Demonstrate quality charting; 6) Undergo basic research training.

Methods: Hired scribes were college students who demonstrated potential in
pursuing a medical career. Various strategies were utilized to facilitate training. Web-
based flashcard-like modules facilitated memorization of key medical terminology,
medications and commonly used abbreviations after establishment of an initial baseline
score. Evaluation mandated>98% score to pass and scribes were also required to obtain
a certificate in medical terminology via an online medical school course. Small group
sessions and participation in resident lectures facilitated basic understanding of select

disease processes. Supplemental handouts served as reference to aid with documentation
requirements. Readings from select textbooks and proctored shifts taught scribes how to
write eloquent patient histories and accurately record charting elements. Hands-on
experience and participation with simulation sessions during intern boot camp helped
scribes to become familiar with commonly encountered procedures and management of
critical/advanced cardiac and trauma life support cases. Scribe performance is constantly
evaluated via chart audits and provider evaluations. Scribes received basic research
training via the collaborative institutional training initiative through the University of
Miami to enroll patients in department research studies.

Conclusion: Providers quickly appreciated use of scribes as shown by a Likert scale
survey at the end of the first six months of the program. Scribes were felt to increase provider
well-being, billing, efficiency, number of patients seen per shift and decreased the amount of
charting time. The demands of emergency physicians can be exhausting. Scribes have been
shown to decrease the amount of time required for documentation likely improving
physician well-being and decreasing burnout. A scribe program can be easily manufactured
by utilizing instructional modalities already known and experienced by physicians.

TF3 Sono Buff, an Online Multimedia Point of-Care
Sonography Training Instrument Designed for
Medical Students, Resident Physicians, and
Emergency Medicine Faculty

Hafez NM/Rush University Medical Center, Chicago, IL

Point-of-care sonography (POCS) has become a daily tool in the emergency
physician’s arsenal of diagnostic modalities (Moore and Copel 2011). ACEP endorses a
wide spectrum of bedside ultrasound studies that it believes to be within the normal
scope of practice for emergency physicians (2). CORD felt so strongly about the need
for future emergency physicians to be trained in point-of-care sonography that it made
ultrasound a mandatory part of residency training (Lewiss RE et al. 2013). In addition
to aiding in the daily treatment of patients, POCS has also been shown to have medical
legal benefits as well (Stolz L et al. 2015). Despite all of these benefits, training in
POCS lacks standardization among medical students, resident and attending
physicians. Sono Buff is an online multimedia POCS training program designed to
allow asynchronous teaching of the critical basics of emergency ultrasound. The goal of
the Sono Buff training program is for the learner to demonstrate his/her ability to
recognize common critical images in emergency POCS and identify pathology on these
images. Subsequently the learner should be able to obtain and analyze these images on
their own. Sono Buff was primarily designed to give the learner the opportunity to
attain basic critical skills in POCS prior to attending hands on training courses
provided by ultrasound-trained faculty. There are five parts to the program. All
components are multimedia slide shows created on the Articulate Story Line II
software. The modules focus on knobology/terminology, E-FAST exam, aorta/IVC
imaging, basic cardiac imaging and ultrasound-guided vascular access. The evaluation
instrument is a series of six questions that will follow an ascending order of Bloom’s
taxonomy. This formative evaluation instrument will assess the learner’s ability to
recognize normal point-of-care ultrasound images, identify pathology on these images
and subsequently demonstrate how they would be able to obtain/analyze these images.
POCS is a vital skill set for anyone who provides care to patients in an emergency
department. It is recommended by ACEP and CORD and has been shown to increase
patient safety, decrease time to disposition, as well as to be medically legally protective.
POCS requires hands on instruction; however, classes are often composed of learners
who have markedly different levels of understanding when it comes to their knowledge
of the critical basics. Sono Buff is an online multimedia learning tool that allows the
learner to acquire these basics asynchronously and at their own pace. The addition of
this module to hands on instruction will ensure that the limited available instructor
time can be focused on an audience with an equal baseline understanding of the subject
matter.

References:
1)Moore CL, Copel JA. 2011. Point-Of-care ultrasonography. N Engl J Med.

364(8):749-57.
2)American College of Emergency Physicians. ACEP Emergency ultrasound

guidelines-2001. Ann Emerg Med. 38(4):470-81.
3) Lewiss RE, Pearl M, Nomura JT, Baty G, Bengiamin R, Dupery K, Stone M,

Theodoro D, Akhtar S. 2013. CORD-AEUS: consensus document for the emergency
ultrasound milestone project. Acad Emerg Med. 20(7):740-5.

4)Stoltz L, O’Brien KM, Miller ML, Winters-Brown ND, Blaivas M, Adhikari S.
2015. A review of lawsuits related to point-of-care emergency ultrasound applications.
West J Emerg Med. 16(1):1-4.
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TF4 Learning Electrocardiogram Interpretation
Through Deliberate Practice

Tupchong K, Pusic M/NYU School of Medicine, New York, NY

Study Objectives: Electrocardiogram (ECG) interpretation is a vital skill for
emergency medicine residents (EMR). However, there is currently no reliable,
competency-based assessment standard for ECG skill and no evidence-based data on
how many ECGs one needs to interpret in order to achieve competence.

Deliberate practice (DP) is a structured way of learning with four components: 1)
narrow goals that isolate specific skills, 2) focuses on weaknesses, 3) provides immediate
feedback, 4) requires massive repetition.

The creation of a computerized ECG learning program based on the tenets of DP
may offer a robust model to simultaneously aid learning of ECG interpretation and
establish defensible competency thresholds for trainees.

EMR will 1) improve their accuracy of ECG interpretation, 2) learn which ECG
interpretations they commonly confuse (eg, pericarditis versus STEMI), and 3) learn
the trajectory of their skill acquisition of ECG interpretation. Investigators will 4)
determine the number of ECGs that EMR must interpret to achieve competency
thresholds.

Methods: EMR (PGY 1-4) will each log in to an online learning activity
management system with unique identifiers. Over 3 months, they will be shown ECGs
from a database of more than 300 (reviewed by two cardiologists), one at a time and
asked to select from a list of interpretations (eg, anterior STEMI). After the EMR
interpretation, immediate feedback will indicate the abnormalities. This process, based
on the principles of DP will be repeated until 100 ECGs have been completed,
providing the opportunity to be exposed to multiple examples of similar ECGs (eg,
anterior STEMI). Following this, they will each be given an individual confusion
matrix (Figure 1), along with a learning curve (Figure 2). This will provide EMR with
an overview of strengths and weaknesses in ECG interpretation and allow them to
tailor further study. EMR feedback will be used to improve upon the existing collection
of ECGs. Upon analyzing the learning curves of each PGY class, competency
thresholds for accuracy of ECG interpretation will be established.

Conclusion: Developing a computerized ECG learning module based the principles
of DP may be an effective way of facilitating EMR skill acquisition. Generating
confusion matrices may allow for targeted individualized study. By using learner data to
generate learning curves, one may be able to diagnose a learner, predict the trajectory of
their learning, and gain insight into the number of cases required to achieve competence.

Figure 1. Confusion matrix for one learner. Cells along the
diagonal are correct answers. Numbers in the cells are the
number of cases where the learner disagreed with the gold
standard answer (eg, 4 cases of anterolateral STEMI were
confused with pericarditis).

Figure 2. Learning curve showing the trajectory of skill
acquisition of one learner in comparison to peers.

TF5 Practical Aspects in Pediatric Trauma
Beylin M/UCSF, San Francisco, CA

Introduction: A needs assessment was conducted and senior UCSF-SFGH
emergency medicine (EM) residents reported feeling under prepared in managing
severely injured pediatric trauma patients and felt like there was too much practice
variation in pediatric cervical spine clearance and application of Pediatric Emergency
Care Applied Research Network (PECARN) head rules. This module fills that void and
acts as a supplement to the existing trauma curriculum.

Objectives: Upon completion of this supplementary module emergency medicine
PGY1-4 residents will be able to 1) state the indication and demonstrate comfort with
various interventions in pediatric trauma resuscitation; 2) apply PECARNhead rules to their
everyday practice for minor head injuries and engage parents in shared medical decision
making regarding imaging; and 3) discuss the differences between clearing the pediatric
cervical spine and adult cervical spine and identify pediatric specific cervical spine injuries.

Methods: This is a supplementary three-and-a-half hour pediatric trauma curriculum.
It is not meant as a standalone, but rather embedded into the UCSF-SFGH existing
residency weekly conference trauma block that spans four weeks and 16 hours. It is
composed of 1) a 90-minute pediatric trauma resuscitation small group skills session where
learners rotate between three 30-minute stations with two instructors at each station
complete with pre-requisite readings and a procedure video; 2) a 60 minute mixed level
learner small group self-guided Jeopardy session on pediatric cervical spine injury; and 3) a
60-minute PowerPoint lecture on the PECARN approach to pediatric head injuries. Both
60-minute sessions will give experts (pediatric EM faculty who speak on these subjects
nationally) a chance to discuss nuances and the more controversial points on the subject.
Residents are evaluated on procedural skills during their small group sessions and receive
feedback on their head injury counseling during sessions in addition to evaluation through
a brief multiple choice quiz at the end of the module.

Results: The module was well received and residents found all three sessions useful
in their approach to and management of pediatric trauma patients.

Conclusion: This module should continue to be provided in the residency
curriculum as it fills a void in knowledge and application of pediatric-specific trauma
resuscitation topics. In evaluation of the module learners reported the material covered
in the 90-minute procedural skills workshop would be best solidified by a high-fidelity
simulation case.

TF6 Adventures in Teaching Millennials:
Population Health, Community Engagement,
and Design Thinking for First Year Medical
Students

Newberry J/Stanford School of Medicine, Stanford, CA

Study Objective: Population health and the social determinants of health are
increasingly central targets for improving health in the United States and globally. This
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course sought to teach key concepts in population health through community
engagement and the introduction of design thinking as a new tool for medical students.
The learning objectives for students were the ability to i) identify social determinants of
health and analyze their health impact; ii) develop primary, secondary, and tertiary
prevention strategies outside of the clinic; iii) be familiar with local community assets
and engage community partners.

Methods: Population health is defined as the health outcomes of a group of
individuals, including the distribution of such outcomes within the group. The course
was taught over three quarters - six fall classes, one winter class, and one spring class.
The primary audience was first-year students (a predominately millennial generation),
but we had an additional secondary audience of community partners (a mixture of
baby boomer and gen X learners). We designed the course to focus on a few key
concepts and core frameworks, with an emphasis on application. We then moved
repeatedly from the bottom of Bloom’s taxonomy to the top (remembering to creating)
within each topic: recognition, analysis, intervention. Design thinking was
incorporated into the final class of the fall quarter and the winter and spring classes.
Students were tasked with using a design thinking approach to engage community
partners, conduct field work, and develop solutions to population health challenges
faced by community partners. Performance metrics included student participation in
classroom activities, mini-group presentations, quarterly clinic reflections tied to
population health, community engagement activity reflections, and a multiple choice
exam.

Results: Engagement in classroom activities was successful, with high class
attendance (> 90%) and individual student participation in discussion. Students
integrated lessons from classroom didactics into quarterly clinic reflections and
community engagement activity reflections, demonstrating an ability to identify social
determinants of health and their impact on patients and communities. All students
passed the final multiple choice exam. Community partners expressed high satisfaction
(5/5) with the community engagement activities, citing them as highly relevant to
population health for future physicians.

However, students did not share this sentiment, with an average rating of 2.42/5
for course satisfaction. Students desired more frequent knowledge checks, more explicit
organization, a higher level of structure, and a greater connection to their role as
physicians.

Conclusion: While this curriculum successfully incorporated major principles of
teaching millennial learners (experiential, participatory, image driven), it failed to
successfully connect the material to their role as a physician. The use of design thinking
resonated very well with some students, but with others it created discomfort and a
sense of disorganization. Current curriculum redesign will add weekly quizzes, weekly
email reminders, and an in-class exam.

TF7 A Novel Integrated Learning Approach for
Pre-Clinical Medical Students Through Early
Procedural Exposure and Simulation

Tuttle RC/Oregon Health and Science University, Portland, OR

Introduction: Much of existing pre-clinical basic science curriculum consists of
lecture, reading, and standardized tests. Outside of the anatomy lab, many first- and
second-year medical students (MS-1s, MS-2s) lack hands-on experiential learning. For
visual and kinesthetic learners who thrive in a student-centered learning environment, new
curricula must be offered to accommodate adult learners. The goal of this project is to offer
MS-1s and MS-2s a novel integrated learning approach to medical curricula in their pre-
clinical years through early procedural and simulation exposure. Four separate workshops
occur over the course of a year to encourage diagnostic reasoning and procedural
intervention. Through practical application of theoretical knowledge, students will
dynamically engage with real-world medical cases and diagnostic dilemmas.

Study Objectives: During this series of workshops, the learner will be expected to
(1) recall existing pre-clinical knowledge, (2) build knowledge though videos, online,
and in-person curricula, (3) synthesize basic science knowledge with real-world
application, (4) propose differential diagnoses and formulate treatment plans, and (5)
perform hands-on procedures and practice clinical skills. In relation to entrustable
professional activities (EPAs) medical students will: 1- Gather a history and perform a
physical exam, 2- Prioritize a differential diagnosis, 3- Recommend and interpret
common diagnostic and screening tests, 4- Form clinical questions and retrieve
evidence to advance patient care, 5- Recognize a patient requiring urgent or emergent
care and initiate evaluation and management, 6- Obtain informed consent for tests
and/or procedures, and 7- Perform general procedures.

Methods: The instruction will occur in a series of four workshops offered over 12
months (4 quarterly four-hour sessions), which is independent of, but complementary

to, the pre-clinical curriculum. Each workshop has a pre-test and content overview
including videos and interactive online materials. The in-person workshop consists of
integrating diagnostic reasoning and procedural skills through case simulations.
Students will rely on their classroom-based knowledge and underlying understanding
of systems-based disease processes to work through the patient cases. Through scenarios
such as headache with altered mental status (lumbar puncture), sepsis (central line),
trauma (laceration repair/splinting), and vision loss (slit lamp exam, tonometry)
students will perform procedures firsthand. The curriculum will guide the learners
through independent study, group collaboration, critical reasoning, hands-on skills
practice, and reflection. Students complete a post-test immediately following the
workshop and at 3 months to gauge retention of the material covered.

Conclusion: The curriculum was successfully piloted for MS-1s and MS-2s. 100%
felt the curriculum was successful. Using a Likert scale of 1 (poor) to 5 (excellent), the
average score was 4.8. In the future, the curriculum will be expanded in breadth of
content and variety of teaching modalities. Further curriculum evaluation is needed to
justify adding the proposed workshop-based curriculum to pre-clinical medical
education and continued in perpetuity.

TF8 An Introduction to Emergency Medicine
Decisionmaking

Oldroyd SH/Kaweah Delta Health Care District, Visalia, CA

Study Objectives: Across all specialties, diagnostic error rates are estimated to be
between 5% and 15%, and over 75% of diagnostic failure has been attributed to
physician thinking failure. Emergency departments (ED) have been shown to
contribute a small percentage of total error, but studies show up to 82% of errors in the
ED may be preventable, and the ED presents a uniquely challenging decisionmaking
environment. This curriculum is designed to provide an introduction to decision
making in emergency medicine, with the aim of equipping novice clinicians for
accurate self-appraisal and continued self-improvement. The intended audience is first-
year emergency medicine residents, but the curriculum is designed to be applicable to
fourth-year medical students or more advanced residents.

Upon completion of the curriculum, participants will be able to 1) discuss the
common cognitive theories of decisionmaking and their application to emergency
medicine, 2) describe common cognitive errors and develop techniques to identify and
mitigate these errors in their own practice, 3) apply the concept of meta-cognition as a
personalized approach to improve decisionmaking, and 4) construct and revise mental
models for common clinical presentations.

Methods: The curriculum is designed to integrate into the didactic curriculum of
an emergency medicine residency and may be presented as five discrete sessions or as a
5-hour intensive course. Topics such as the challenge of clinical decisions in the ED,
the prevalent theories and approaches to decisionmaking, the differences between
novice and expert clinicians, and novel approaches to decisionmaking such as mental
models and schemas will be presented in lecture format. Cognitive biases, or cognitive
dispositions to respond (CDRs), will be introduced in a flipped-classroom format and
small group workshops. Learners will participate in simulated patient cases at the start
and close of the course, which will provide practical application of the lecture and small
group material as well as a method of assessing the progression of the learner.
Summative evaluation will occur through direct observation during the simulation lab
cases and will use the Emergency Medicine Milestones as a grading rubric.
Additionally, a written pre- and post-test will assess acquisition of knowledge of
common terms and concepts. Formative evaluation will occur primarily through
debriefing sessions following the simulation cases and will focus on developing skills in
self-appraisal and meta-cognition.

Conclusion: Despite the inherent difficulty of decisionmaking in emergency
medicine and the potential dire consequences for a missed diagnosis, there is no
standard approach to teaching this fundamental aspect of the specialty. This
curriculum aims to introduce novice clinicians to the complex nature of ED
decisionmaking and to equip them with skills to improve continually upon their
approach to diagnosis and treatment.

TF9 Video Self-Assessment: Describing Resident
Experience

Madia V, Mongelluzzo J, Chen E, Fee C, O’Sullivan P/University of California, San
Francisco, San Francisco, CA

Study Objectives: Self-assessment (SA) is a widely used method for evaluating
residents. When compared to expert and rubric-based evaluation, SA has been shown
to overestimate performance. Video self-assessment (VSA) has demonstrated positive
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outcomes on accuracy of SA when combined with expert feedback. Few studies have
described resident experience with VSA.

We aim to describe emergency medicine (EM) residents’ experience and specific
attitudes towards VSA.

Methods: EM residents from a single, urban, four-year residency program with
fourteen residents per year were randomly selected for a structured video review of their
own medical code/trauma resuscitation. An EM attending (JM) reviewed videos with
the residents and provided feedback using a validated scoring system (Ottawa Global
Rating Scale). A focus group was conducted using open-ended questions to investigate
resident experience and attitudes towards the video review. An audio recording of the
focus group was transcribed by a third party blinded to the study objectives. Three of
the study authors (VM, EC, and CF) independently reviewed the focus group
transcripts, coded them for common themes, and, by consensus discussion, finalized
the themes. This study was approved by our institutional review board (IRB).

Results: We identified four major themes from the focus group on resident
experiences with VSA. First, residents identified inadequacies in current methods of
evaluation, noting their lack of timeliness and specific detail. The second theme
described the contributions of VSA, mainly its ability to add a unique and
encompassing perspective to medical code/trauma resuscitation review. Third, residents
expressed preference for VSA to improve their team leadership skills, commenting on
its utility and efficacy, in addition to their overall satisfaction with video review. Finally,
residents uniformly articulated a desire for increased access to video review; however,
they cited technology, patient privacy regulations, and faculty availability as barriers to
implementation. While some participants wanted unfettered access to all medical code/
trauma resuscitation videos (independent of the presence of a trained faculty reviewer),
others preferred a structured review process with expert feedback.

Conclusion: In this single residency program, EM residents were dissatisfied with
current evaluation practices and wanted more timely and specific feedback. VSA
offered residents a unique perspective on their ability to lead a resuscitation and, when
coupled with faculty feedback, highlighted specific areas for improvement. VSA is a
novel method of assessment that may be incorporated into the residency assessment
toolbox. However, further studies are needed to determine how to improve accessibility
and facilitate implementation into residency training.

TF10 Recognizing Pediatric Respiratory
Distress: A Video-Based Instructional
Curriculum

Leetch AN/University of Arizona, Tucson, AZ

Introduction: Effective treatment of sick children requires rapid recognition of
their condition. However, it is difficult to ensure that all emergency medicine residents
have adequate exposure to critically ill children during their residency training. The
proposed curriculum aims to use videos of sick children to instruct learners who have
less experience in pediatric emergency care on the signs of respiratory distress in
children. The primary audience for this curriculum is emergency medicine interns,
though it can be extrapolated to senior residents, attending emergency physicians,
pediatric residents and emergency nurses.

Study Objectives: The aim of this educational curriculum is to train emergency
providers on the rapid recognition of pediatric respiratory distress, to the further
delineation of the severity and source of the distress and to provide a virtual experience
with critically ill children via video-based instruction to help develop a mental schema
for real world care.

Methods: The curriculum consists of a computer-based module that emergency
medicine interns will take as part of their orientation. The module begins with pre-test
featuring videos of ill children and queries the learner on specific reasons the child is
perceived to be in extremis. An instructional video consisting of a voice-over with slides
and animation describes the pathophysiology and clinical findings associated with
various types of pediatric respiratory distress. Assessment consists of a similar video-
prompted quiz but with different patient videos. A follow-up examination six months
later consists of a similar video-prompted quiz. Learners will again be asked to describe
the patterns of respiratory distress demonstrated by the patients in the videos. All
videos were taken with parental consent and have been digitally altered to respect
patient anonymity.

Conclusion: After completing this module, emergency medicine interns should be
able to recognize patterns of pediatric respiratory distress when shown a clinical
scenario. This novel video-based instruction module will allow for more consistency in
the exposure of emergency medicine residents to critically ill children. It has the
potential to enhance resident and provider education and subsequent clinical care
through improved knowledge retention of pediatric respiratory distress recognition.

TF11 The Practitioner’s Guide to Global Health:
Online Interactive Evaluative Preparatory
Modules for Medical Students,
Residents, and Attending Physicians

Myers JG, Tupesis JP, Hayward AS, Modi PK, Umoren RA, Sarfaty S, Weiner SG,
Rybarczyk M, Dunlop SJ, Jacquet GA/University of North Carolina at Chapel Hill,
Chapel Hill, NC; University of Wisconsin School of Medicine and Public Health,
Madison, WI; Yale School of Medicine, New Haven, CT; University of Massachusetts
Medical School, Worcester, MA; University of Washington School of Medicine, Seattle,
WA; Boston University School of Medicine, Boston, MA; Brigham and Women’s
Hospital, Boston, MA; Boston University Medical Center, Boston, MA; Hennepin County
Medical Center, Minneapolis, MN

Introduction: Global health (GH) educational electives and projects are increasing in
medical training programs. Of recently surveyed emergency medicine residencies, 72% had
residents completingGH rotationswith only 15%offering specific preparation.Despite their
popularity, GH rotations can place learners in high-risk situations in regard to ethics, cultural
sensitivity and personal safety. Academic institutionsmay not have the capacity to adequately
prepare their learners for theseGH activities. A need exists for a standardized, targeted, highly
relevant and widely accessible curriculum to prepare learners for GH experiences.

Study Objectives: To prepare medical students, residents and attending physicians
for safe and successful GH rotations and projects. Residency program directors and
medical school deans may utilize this course to provide uniform training and evaluation
for undergraduate and graduate medical learners.

Methods: This open-access online curriculumconsists of three timeline-based, self-paced
modules developed by teams of global health faculty experts. Input from fellows, residents and
medical students was incorporated for current-day relevance. Timeline-based modules, in
relation to travel itinerary, permit flexible and asynchronous learning. The first course, “The
Big Picture,” assists the learner in appraising their motivations and interests for selecting the
best experience. The second course, “Preparation andOn The Ground,” prepares the learner
for logistics, health and safety, and cross-cultural engagement. The third course, “Reflection,”
aids in re-integration, increasing awareness of health issues and mitigation of culture shock
upon return. The curriculum is available through the edX®Web site, www.edx.org, a free
MassiveOpenOnline Course (MOOC) platform. Content is delivered through text and key
points, videos with personal narration, associated web links and a mobile application.
Evaluation of knowledge is achieved through embedded interactive questions, pretests,
midterms, and post-tests. Discussion forums and faculty feedback enhance knowledge
application. Post-course learner evaluations are used to improve curriculum efficacy.

Conclusion: Global health rotations and projects are an increasingly common experience
among medical students, residents and attending physicians. Our curriculum is open access,
permitting anyacademic institutions,medicalprofessionals,orother internationalpractitioners to
use it. This novel curriculumaims to prepare learners tomaximize their global health experiences
while providing reassurance to institutions that their learners are maximizing their safety.

TF12 The Online Emergency Ultrasound
Microsimulator: A Novel Approach to
Assessing Resident Emergency
Ultrasound Competency

Field J/Cook County Emergency Medicine Residency, Chicago, IL

Study Objectives: Competency in emergency ultrasound (EUS) requires the
application of an increasingly sophisticated knowledge and skill set that parallels the
performance of anyEUS exam.Cliniciansmustfirst recognize the indications for a particular
EUS exam and then apply knowledge of EUS physics and protocols to acquire adequate
images.Next theymust interpret images across a continuum that includes normal, common
variants and subtle-to-gross pathology. Finally, they need to effectively utilize use these
results for individual patient and departmental management. The traditional set number
benchmarks provide the opportunity for residents to demonstrate proficiency in image
acquisition and interpretation. However, educators today struggle with how to best assess
knowledge of indications, subtleties of interpretation and advancedmedical decisionmaking.
To better provide both individualized instruction and standardized outcomes for these
components of EUS competency, we created a novel online microsimulator for EUS.

We provide an assessment measure of resident EUS competency to supplement
traditional set number benchmarks.

Methods: The simulator presents the resident with a clinical vignette and associated
question which focuses on a chief complaint, but does not insinuate the diagnosis. The
simulator will then allow the resident to select which body systems to examine with a
bedside ultrasound (US). For example, if the patient is presenting with chest pain from a
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pneumothorax, the resident may choose to US the patient’s lungs, which will demonstrate
a lack of lung sliding. However, the resident may also choose to evaluate the patient’s
gallbladder, which will reveal a normal exam. The simulator will force the resident to not
only select which US exams are pertinent to the patient’s presentation, but also to
differentiate normal from pathologic findings on the exams displayed. After the resident
submits an answer, the program will display whether it was correct or incorrect and then
provide a brief explanation of the disease process and associated US findings. When the
module is completed, the simulator will calculate statistics on how the resident performed
which his or her US director may use to assess their US knowledge.

Conclusion: We created an assessment measure of EUS trainee knowledge,
application of indications, image interpretation and medical decisionmaking. The pilot
of this project will be centered around the common clinical presentation of shortness of
breath and chest pain. Future work will expand to other presenting signs and
symptoms as well.

TF13 Telehealth Facilitator Certificate Program

Chandra S, Papanagnou D, Hollander J/Thomas Jefferson University, Philadelphia, PA

Study Objective: Healthcare organizations, practitioners, and patients are increasingly
recognizing the value of telehealth (TH) and its benefits. TH has the potential to broaden
access to health care, increase efficiency while reducing costs, and enhance patient safety,
quality of care, patient satisfaction, and health outcomes. Professional and faculty
development in TH is critical in order to effectively and appropriately train providers to
deliver and facilitate health care through TH. However, formalized training in TH is
underdeveloped. In response to this need, a Telehealth Facilitator Programwas designed at
Thomas Jefferson University. This program provides comprehensive knowledge on the
tools required to facilitate THencounters for providers interested in enhancing their skillset
within this domain. The goal of the program is to prepare participants for a role in TH
facilitation as part of the inter-professional health care team.

Upon completion of the program, learners will be able to: 1) compare and contrast
TH and standard health care delivery, 2) define the applications, benefits and
challenges of TH delivery, 3) recognize the role of the TH facilitator within the inter-
professional team, 4) employ common TH technologies with technical and operational
proficiency, 5) describe general troubleshooting tips during TH encounters for
network, connection and audiovisual issues and 6) identify the ethical, legal, and
regulatory considerations of TH.

Methods: The program consists of five self-directed, online learning modules that
run over the course of 5 weeks. The modules are offered on a Jefferson-developed,
cloud-based system, iCE (Interactive Curricula Experience). iCE encourages learners to
be self-directed, and provided multiple resources they can navigate at their own pace.
An introductory module (Module 0) helps familiarize learners with the iCE platform.
The five modules include: 1) An Introduction to Telehealth: Introduces TH as a mode
for health care delivery, and explains the role of a TH facilitator; 2) Expansion of
Telehealth: Describes the different types of TH delivery and its challenges; 3) Settings
of Telehealth Delivery: Describes the applications of TH for inpatient and outpatient
settings; 4) Troubleshooting in Telehealth: Engages the learner to anticipate and
troubleshoot technological challenges of a TH encounter and 5) Essence of
Coordination: Explores the legal and ethical considerations of TH. Learners participate
in weekly synchronous sessions at the end of each module with content discussion by a
faculty moderator. Learners also participate in weekly asynchronous discussions on
SLACK©, a cloud-based team collaboration tool. Course facilitators provide written
formative feedback based on learners’ participation. There are multiple choice question
assessments at the end of each module, which participants are required to successfully
pass in order to move on to the next module.

Conclusion: This course will provide TH facilitator training in response to the
predicted growing market for new roles with this emerging and increasingly utilized
modality for health delivery. Through this online modular series, learners will develop
the skillset to successfully facilitate, evaluate, and advocate for TH at their
organizations.

TF14 Procedural Sedation Competency for
Emergency Medicine Residents

Spangler R/University of Maryland School of Medicine, Baltimore, MD

Introduction: The use of various procedural sedation techniques has a wide range
of applications is a core competency for United States emergency medicine training

programs. After graduation, trainees are required to have the skills necessary to sedate a
patient for fracture care, wound care, and other minor surgical procedures done at the
bedside in the emergency department. In order to master these skills and techniques,
residents need a basic knowledge foundation on which to put these skills into practice.
A cohesive, organized module, with measurable proficiency that is designed for
emergency medicine residents can help provide this knowledge, allowing hands-on
application of the skills in a safe and more effective environment.

Study Objectives: After participating in this module the emergency medicine
resident should be able to perform all the basic steps necessary for a safe patient
sedation. This includes the following; 1. Appropriate applications of definitions and
terminology as it pertains to procedural sedation. 2. Describe the steps needed to
prepare for a safe sedation. 3. Apply appropriate monitoring techniques for sedation. 4.
Choose an appropriate medication based on procedure and patient characteristics. 5.
Explain appropriate discharge instructions for a safe patient discharge after sedation.

Methods: The learner will first complete a pre-test, to establish a baseline knowledge
level for means of comparison after completion of the module. The modules itself is set up
in a self-guided fashion, allowing the learner to easily navigate back and forth to re-read,
review, or even skip sections depending on their prior comfort level. The resident will
complete the module at his or her own pace, then will complete a post-test, to assess their
retention and overall understanding of the material provided. The post-test will serve as a
measurement to determine if the resident has achieved an appropriate baseline knowledge
level in order to perform procedural sedation in the emergency department.

Conclusion: After completion of this competency module, the resident learner will
have gained a functional understanding of the steps taken to ensure safe procedural
sedation in the emergency department. This includes understanding of a select group
of commonly used medications, monitoring equipment, and appropriate preparation
for sedation, as well as discharge after sedation. The overall competency of the resident
can be measured by a post-test assessing their retention of information.

TF15 Lessons Learned: A Quality Improvement
Curriculum

Nguyen V/UCLA, Los Angeles, CA

Study Objectives: This curriculum has been developed to target emergency
medicine residents in accordance with the ACGME requirements to integrate residents
and have them actively participate in interdisciplinary clinical quality improvement
(QI) and patient safety (PS) programs. With the advent of the quality movement, it is
imperative that emergency medicine residents develop a core understanding of quality
care, patient safety, and quality improvement. It is also of utmost importance to
transform the culture of medicine and create a safe environment in which to discuss
medical errors and near misses in order to improve patient care and promote value-
added delivery of medical care. This curriculum’s purpose is to enhance the emergency
medicine resident’s understanding of quality improvement through formal didactic
lectures, case reviews, and through transforming the medical culture in the emergency
department.

After participation in this curriculum, the emergency medicine resident will be able to
1) explain and apply the principles of just culture, 2) identify system failures and
opportunities for systems improvement through case-based audit of 72-hour return
admissions, and 3) conduct a fishbone analysis and root cause analysis (RCA) that
highlights a medical error, adverse event or near miss with goal to identify opportunities for
systems improvement during a lessons learned lecture during the senior administrative
rotation that serves to enhance co-resident education and promote a just culture.

Methods: This is a longitudinal curriculum over the 4-year residency program.
There are two formal lectures defining just culture as well as how to perform a fishbone
analysis and RCA. A weekly case review of 72-hour admissions will be conducted by
residents to identify quality issues related to patient care, systems of care, care processes,
and care transitions in order to enhance patient care and provider education. A formal
lessons learned lecture integrating case review, fishbone analysis and RCA, will be
created by senior residents as a means to evaluate resident understanding and
application of principles taught. The lecture will highlight key quality improvement
concepts. Resident understanding will be assessed via case review and senior lessons
learned presentation.

Conclusion: This formalized curriculum will enhance emergency medicine
residents’ participation in QI through formal didactic education and integrated review
of cases. The curriculum also provides a framework for transforming into a just culture
in which to improve patient safety and medical delivery of care. Development of
additional lectures, formal implementation and evaluation of case reviews and lessons
learned is still needed to understand the effectiveness of this curriculum.
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