
Cruise the EMS Literature and Avoid Prehospital 
Errors: Don’t Bury Your Mistakes! 

Benjamin J. Lawner, DO, MS, EMT-P, FACEP, FAAEP 
Assistant Professor, Department of Emergency Medicine 
Deputy Medical Director, Baltimore City Fire Department 





Objectives 

• Discuss the importance of literature review 
and identify EMS peer reviewed resources 

• Examine the latest trends in prehospital 
airway management 

• Describe important outcomes related to 
prehospital 12 lead electrocardiography 

• Understand other topics of interest discussed 
in the 2014 EMS / resuscitation literature 
 



Know Where to Get Your Literary Fix! 



Peer Reviewed Resources 



Access 

• Medical director 
• Librarian 
• Online forums (vetted peer review sites) 
• Instructor 
• www.pubmed.com 
• www.emedicine.com 

 

http://www.pubmed.com/
http://www.emedicine.com/


Drop that tube and slap on the pap! 



Academic Emergency Med 2014 



Methods 

• Eight randomized trials 
• CPAP and BiPAP 
• Focused exclusively on pre-hospital 
• Effect on mortality 
• Effect on intubation rate 



Mortality: CPAP vs Standard Care 

CPAP was more effective than the usual prehospital care in terms of mortality.  



Intubation rate: CPAP vs Standard Care 

When compared to usual care, prehospital CPAP decreases intubation rates. 



Take Home: NIV 

• Role of BiPAP unclear 
• CPAP reduces mortality 
• CPAP benefits in undifferentiated resp distress 

 



Sound Familiar? 

• Meta analysis 
• 1002 patients 
• 471 receiving CPAP  
• Majority of patients with pulmonary edema 



Prehospital CPAP 

Effect of CPAP on risk of intubation  



Prehospital CPAP 

Effect of continuous positive airway pressure on mortality 



Discussion and Take Home 

• CPAP early 
• CPAP aggressively 
• CPAP for all causes of respiratory failure 
• Reduction in mortality 
• Reduction in intubation 



Don’t forget the monitor! 



Why do the 12 lead? 



The Scope of the Problem 

• 500,000 STEMI patients per year! 
• 60% transported by EMS 
• PCI is definitive treatment 
• Time critical intervention 



Study Setting: Data Collection 

• Los Angeles County EMS database 
• 9.8 million residents 
• 549,732 EMS responses 
• 3052 patients from 05/200808/2009 
• Activation based upon: 
 
 

***ACUTE MI SUSPECTED*** 



RESULTS 
 

• Mean D2B 13 mins less 
• EMS 8% more likely to meet D2B 
• Mortality higher in EMS group 



EMS vs ED Activations 
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Areas of Concern 

• High percentage (33%) of false positives 
• No prehospital ECG transmission 
• Implemented following study’s conclusion 



Missing the Mark 

• Statewide EMS database 
• 2,639 STEMI patients 



Results 

• 12.1% had NO chest pain 
• 87% of CP patients had prehospital ECG 
• 72.3% of patients without CP had prehosp 

ECG 
• Longer FMC to device times 



Who presented atypically? 

• Elderly 
• Female 
• Diabetic 

Good thing I’m male with 
retrosternal crushing chest 

discomfort. 



Why Waste the Time? 

• Better door to balloon times 
• Better patient outcomes 
• Faster delivery to definitive care 
• Potential for decreased infarct size 



Don’t Arrest Patient Progress! 



Its All About the Epi! 



Prehospital Epinephrine 

• 15 studies 
• Meta analysis 



Outcomes of Interest 

• Increased prehospital ROSC 
• Decreased survival to discharge 
• No differences in hospital admission 

 



Discussion and Take Home 

• Benefits of routine epi unclear 
• No reduction in mortality 
• Some studies suggest benefit with early admin 
 



The Tube that Won’t Go Away 



CARES and Cardiac Arrest 

• Voluntary, nationwide registry 
• 10,691 cases of OHCA 
• 5591 received ETI 
• 3110 received SGA 
• 1929 received no advanced airway 
• Adults > 18 
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Take Home Points 

• No imperative for SGA 
• Unclear benefit for ETI 
• Survival differences between SGA and ETI 

limited to patients with a shockable rhythm 
• Survival highest with NO advanced airway  



Just Chill Out Already! 



Hypothermia in 2014 

• Widespread implementation 
• Ice packs 
• Saline 
• EMS and in-hospital uses 
• Positive outcomes 



Chilling Questions 

• Is there an imperative for EMS to cool? 
• What is the best method for cooling? 
• Any negative effects? 



Journal of the American Medical Association 2014 

• King County, WA 
• 1359 EMS cardiac arrest patients randomized 
• December 2007-2012 
• Nearly all VF patients received in hospital cooling irrespective of randomization 



Hypothermia Outcomes 

• Survival to discharge 
• Neurological status at discharge 
• NOT ROSC! 



VF Arrest + Cooling 

• 62.7% survived to discharge 
• 42.8% full neurological recovery 
• 15% with mild impairment 
• 2.1% with severe impairment 



But… 

Prehospital cooling: 
 increased incidence of re-arrest 
 Increased incidence of pulmonary edema 
 No improvement in neurologic status (VF and non VF) 



Considerations and Limitations 

• High performing EMS system 
• Unusually high survival rates 
• Unclear if intervention caused outcomes 
• Effect of cooled, rapid infusion of IV saline 

unclear 
 acidosis 
 reperfusion injury 





Study Design 
• 950 unconscious survivors of OOHCA 
• Assigned to TTM at 33 or 36 degrees C 
• All cause mortality 
• Neurologic function 
• 36 ICUs in Europe and Australia 



Outcomes 



Key Points from the TTM Trial 

• No differences in survival 
• No differences in neurological outcome 
• No support for lower target 



So… How Low Do We Go? 

? 
 No clear imperative for EMS to cool 
 No clear endorsement of best method for cooling 
 Cooling SHOULD begin in-hospital 
 Transport directed to centers capable of cooling / post arrest care 

 





Got dilaudid?  
Prehospital pain management 2014 



Prehospital Emergency Care 2014 
EMS physicians 

Pain medicine specialists 
EMS providers 

Pediatric emergency medicine physicians 
Evidence based guideline review 



• Low rates of hypoxia / hypotension 
• Will not mas concerning exam findings 
• Recommendation for repeat dose 
• Reduces discomfort and distress 





Why is Pain Control Important? 



Study Background 

• Trauma patients in Vietnam 
• Prospective trial of ketamine vs morphine 
• Clinical endpoints  
• Vomiting, salivation 
• Blood pressure change 
• Pain reduction 





Design Limitations 



Special-K 

• Improved analgesia 
• Less hypotension 
• Less N/V (27 in Morphine group, 8 in Ketamine) 
• No respiratory depression 
• Increased agitation 



Transexamic Acid 



TXA 
• Low cost, widely available 
• Anti-fibrinolytic 
• Prevents breakdown of blood clots 
• Established use in major surgery, trauma 
• What about EMS? 



• Integration of TXA into protocol 
• Early use for massive hemorrhage 
• 13 instances of TXA 
• Progressive flight protocols: 
 24 hour medical oversight 
 Permissive hypotension 



Inclusion for TXA 

• Age > 16 
• Major trauma (a-priori or by mechanism) 
• HR > 100 bpm 
• SBP < 90 mm Hg 
 



Outcomes 

• “No complications” 
• Integrated into existing protocols 
• 1g loading dose administered 
• Average time to TXA: 32 minutes 

Balanced IVF 
solution  

Blood product 
administration 

Permissive 
Hypotension 



What About Clinical Outcomes? 



Study Background 

• December 2011- February 2013 
• All IDF patients receiving TXA 
• Administered in accordance with IDF protocol 

 



Results 

• 40 verified reports of TXA 
• Penetrating trauma in 22 (55%) of cases 
• Blunt trauma in 18 (45%) of cases 
• 10 casualties received morphine 
• 8/22 casualties transported by HEMS received 

PRBC 
• 33 patients received TXA within an hour 



Results 

• No delays resulting from TXA 
• Mortality benefit conferred at 24-48 hours 
• Successful integration into existing protocol 
• Liberal use observed, deviation from protocol 
• Endorsement of TXA for civilian use 



TXA Crashes the Party 

In a large, placebo controlled trial, “CRASH-2”, the early 
use of TXA was associated with: 
 
• Reduced need for blood transfusions 
• Improved mortality 
• Cost effectiveness 
• No increase in thromboembolic events 

 



Thank You! 

blawn001@umaryland.edu  

mailto:blawn001@umaryland.edu
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