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Overview 

▪ Introduction 

▪ Common Misconceptions 

▪ Evidence Basis 

▪ The Way Forward? 



CHEST PAIN HISTORY 



What Can Chest Pain History Tell Us? 



Swap & Nagurney (2005) 
 

• Reviewed research studies 
for evidence of relationship 
between chest pain history 
and AMI/ACS diagnoses. 
 

• Prospective and 
retrospective observational 
investigations. 
 

• Systematic reviews. 
 

• Medical textbooks.  
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▪ Sub-sternal? 

▪ Mid-chest? 

▪ Left-chest? 

▪ Epi-gastric? 
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Radiation 

▪ Radiates to left arm/shoulder? GOOD PREDICTOR 

▪ Radiates to right arm/shoulder? BETTER PREDICTOR! 

▪ Radiates to both arms/shoulders?  BETTER PREDICTOR! 



Severity 

▪ Rates pain 0-5? 

▪ Rates pain 5-10? 

 

NO SIGNIFICANT DIFFERENCE IN PREDICTING AMI! 

 



Time 

▪ Lasted a few seconds? 

▪ Lasted 2-10 minutes? 

▪ Lasted 10-30 minutes? 

▪ Lasted several days? 

 

LIMITED DATA TO SUPPORT TIMING DISTINCTIONS 
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Relief or Aggravation 
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Swap & Nagurney (2005) 
 

• “No single element of the 
chest pain history is a 
powerful enough predictor 
of non-ACS or non-AMI to 
allow the clinician to make 
decisions according to it 
alone.” 
 

• “In particular, no single 
element of the chest pain 
history conveys a powerful 
enough likelihood ratio to 
safely allow the clinician to 
discharge a patient without 
some additional testing.” 



Glickman et al. (2011) 
 

• One-third of patients with 
AMI do not have chest pain! 
 

• Such patients experience 
significant delays in door-to-
ECG time and treatment. 
 

• Such patients have 
increased morbidity and 
mortality compared with 
patients with chest pain. 



Glickman et al. (2011) 
 

• Women and the elderly with 
STEMI are particularly likely 
to present with atypical 
chief complaints. 

 
• Dyspnea 
• Weakness 
• AMS 
• Abdominal Pain 
• Syncope 

 
• Swap & Nagurney (2005): 

Diaphoresis and 
Nausea/Vomiting are good 
predictors of AMI! 
 
 
 
 



The Way Forward? 

▪ Obtain a complete medical history. 
▪ Current event 
▪ Past medical history 

▪ Perform a physical assessment. 
▪ Palpation 
▪ Auscultation 

▪ Acquire and interpret a 12-Lead EKG. 
▪ Chest pain 
▪ Anginal equivalents 
▪ Index of suspicion 



ST-ELEVATION = MI 
(STEMI) 



What Does ST Elevation Tell Us? 



Most Common Cause of STE? 

▪ Acute myocardial infarction (AMI)? 

▪ Left bundle branch block (LBBB)? 

▪ Right bundle branch block (RBBB)? 

▪ Ventricular rhythm? 

▪ Left ventricular hypertrophy (LVH)? 

▪ Pericarditis? 

▪ Benign early repolarization (BER)? 
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Brady et al. (2001) 
 

• AMI is NOT the most 
common cause of ST 
elevation (STE) in ED chest 
pain patients. 
 

• Only 15% of patients with 
STE diagnosed with AMI. 
 

• Non-AMI accounted for 85% 
of STEMI, including: 
 

• LVH (25%) 
• LBBB (15%) 
• BER (12%) 
• RBBB (5%) 
• Pericarditis (1%) 
• Ventricular rhythm (1%) 
• Undefined (17%) 

 
 
 
 
 



Mencl et al. (2013) 
 

• Paramedics are often 
confused by LVH and LBBB. 

• LVH: 37% accuracy 
• LBBB: 39% accuracy 

 
• Paramedics also have 

difficulty identifying non-
inferior STEMI. 

• Inferior STEMI 
sensitivity: 96% 

• Anterior STEMI 
sensitivity: 78% 

• Lateral STEMI 
sensitivity: 51% 

 
• Low overall sensitivity for 

STEMI: 75% 
• 53% specificity 

 
 

 
 

 
 
 
 
 
 
 



The Way Forward? 

▪ Training should focus on better recognition of potential 
STEMI mimics. 
▪ LVH 
▪ LBBB 

▪ Training should focus on non-inferior STEMI recognition. 
▪ Anterior STEMI 
▪ Lateral STEMI 

▪ “False activation” vs. “Activation without intervention” 
▪ First, do no harm 

 



LEFT BUNDLE 
BRANCH BLOCK 



Can You Diagnose a STEMI in LBBB? 



Can You Diagnose a STEMI in LBBB? 

Diagnostic Criteria 

▪ P-wave present 
▪ Sinus rhythm 

▪ QRS > 120 milliseconds 
▪ “Rabbit ears” are not a diagnostic criteria! 

▪ Dominant S-wave in V1 

▪ Discordance between ST/T and QRS 



Can You Diagnose a STEMI in LBBB? 



Sgarbossa et al. (1996) 
 

• You CAN diagnose a STEMI 
in the presence of LBBB. 

 
“Sgarbossa Rule” 

 
 
 
 
 



Smith et al. (2012) 
 
Modified “Sgarbossa Rule” 
 

• Concordant STE ≥ 1 mm 
• Any lead 

• Concordant STD ≥ 1 mm 
• Leads V1-V3 

• Excessive discordance 
• ≥ 25% QRS amplitude 
• Any lead 

 
 



Modified Sgarbossa Criteria 
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WHEEZING 



What Does Wheezing Tell Us? 

▪ Wheezing can signal a cardiac problem (acute CHF). 
▪ Increased hydrostatic pressure in the pulmonary capillaries 



Williams et al. (2013) 
 

• Acute pulmonary edema is 
difficult to identify in the 
prehospital setting. 

• 41% specificity 
• 29% sensitivity 

 
• Signs and symptoms vary 

and include respiratory 
distress. 
 

• Patients not identified as 
having acute pulmonary 
edema were predominantly 
identified as having 
respiratory conditions. 



Can Albuterol Make It Worse? 

▪ Albuterol can produce significant cardiac effects. 
▪ 10-50% of beta receptors in the heart are beta-2 receptors 



The Way Forward? 

▪ Consider possible cardiac etiology for wheezing. 
▪ Especially in older patients 

▪ Avoid reflexive use of nebulized Albuterol. 
▪ Exercise caution in patients with cardiac history 

▪ Consider CPAP if cardiac involvement is suspected. 
▪ Improves work of breathing regardless of etiology 

▪ Consider Nitroglycerin if appropriate. 
▪ Reduces hydrostatic pressure in the pulmonary capillaries 
▪ Address the problem, not just the presentation 



SULFA DRUG ALLERGY 



Are Any EMS Meds Contraindicated? 



Are Any EMS Meds Contraindicated? 

▪ Sulfates 
▪ Chemicals that contain the element sulfur 
▪ You cannot be allergic to sulfur 

▪ Sulfa drugs 
▪ Class of drugs called sulfonamides 
▪ You can be allergic to sulfa drugs 

▪ There is NO allergy connection between the two 
▪ You CAN be allergic to the OTHER end of a sulfate 

molecule (e.g., the Morphine in Morphine Sulfate) 
 



MECHANICAL CPR 



Is Mechanical CPR Better? 



Wik et al. (2014) 
 

• The “CIRC” trial. 
• RCT of AutoPulse. 

 
• “[Mechanical CPR] is 

equivalent to high-quality 
[manual CPR] for survival to 
hospital discharge.” 
 

• Neurologic outcome did not 
differ. 



Rubertsson et al. (2014) 
 

• The “LINC” trial. 
• RCT of Lucas device 

 
• “[Mechanical chest 

compressions] provided no 
survival advantage over 
manual CPR.” 

• 4-hour, ICU discharge, 
hospital discharge, 1 
month, and 6 months 

 
• No difference in 

neurological outcome. 



Perkins et al. (2014) 
 

• The “PARAMEDIC” trial. 
• RCT of Lucas-2 device 

 
• “[Mechanical chest 

compressions] did not 
improve survival to 30 
days.” 
 

• Possibly worse neurologic 
outcome. 
 

• Possibly lower survival for 
patients presenting in a 
shockable rhythm. 



Why Not? 

▪ Improves end-organ perfusion. 

▪ Enhances cerebral blood flow. 

▪ Results in higher EtCO2 readings. 

▪ Increases ROSC. 



Esibov et al. (2015) 
 

• Analysis of LINC trial data. 
 

• Looked at patients for 
whom CODE-STAT data was 
available. 

• Continuous EKG 
• Impedance measure 
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• “The mechanical device did 

NOT reduce the duration of 
the single longest pause.” 
 

• “In many of the mechanical 
CPR cases the longest 
pause was the interruption 
for device application.” 
 



The Way Forward? 

▪ Reduce the duration of chest compression 
interruptions when applying a mechanical CPR device. 
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The Way Forward? 

▪ Delay the application of mechanical CPR? 
▪ Esibov et al. (2015): 
▪ “For patients likely to respond quickly, before device use can 

counteract the device application time, it may be better to 
delay device application; patients with witnessed, ventricular 
fibrillation arrest may be good examples of this.” 

▪ Perkins et al. (2014): 
▪ “Deployment of [mechanical CPR] before first shock is likely 

to have led to a delay in the time to first shock, which might 
in itself reduce survival.” 

▪ Delay transport? 
 

 



THE RESUSCITATION 
FAIRY 



Why Do We Transport Dead People? 



Wampler et al. (2014) 
 

• “Transportation of OHCA 
victims is NOT a benign 
process.” 
 

• “Aggressive treatment of the 
OHCA victim in the field 
before transport, compared 
with rapid transportation, is 
associated with improved 
outcomes.” 
 



Wampler et al. (2014) 
 

• “Transportation of OHCA 
victims is NOT a benign 
process.” 
 

• “Aggressive treatment of the 
OHCA victim in the field 
before transport, compared 
with rapid transportation, is 
associated with improved 
outcomes.” 
 

• Survival to hospital 
discharge in patients 
transported to the hospital 
without achieving ROSC in 
the field … is very low.” 
 



The Way Forward? 

▪ Apply Termination of Resuscitation (TOR) guidelines. 
▪ Unwitnessed 
▪ Non-shockable rhythm 
▪ No ROSC 
▪ “Prolonged downtime” 

▪ How long should we attempt resuscitation if no ROSC? 
▪ Wake County study: 90% of neurologically intact survivors 

had ROSC at 40 minutes. 
▪ What does your protocol say? 

▪ How will advancements in ECMO change this calculus? 
▪ Extracorporeal membrane oxygenation 
▪ Limited success for OHCA. 

 
 



ALS RESPONSE TIMES 



Do ALS Response Times Matter? 

 
 



Pons & Markovchick (2002) 
 

• “This study demonstrates 
that ambulance response 
time does not have any 
effect on survival for 
patients who sustain 
significant trauma requiring 
admission to a trauma 
center.” 
 

• ALS 911 transport service. 
 

• Trauma patients transported 
to a Level I trauma center. 
 

• 8-minute ALS response time 
goal. 
 



Blackwell et al. (2009) 
 

• “The results of this study 
showed no evidence of 
increased mortality or 
increased requirement for 
critical procedures during 
transport for Priority 1 
patients in association with 
an ALS response time 
exceeding 10:59 minutes.” 
 

• ALS 911 transport service. 
 

• Priority 1: Emergency, life 
threatening. 
 

• 11-minute ALS response 
time goal. 
 



Blackwell & Kaufman (2002) 
 

• “There was no statistically 
significant difference for 
times between 5 and 10 
minutes, and no evidence to 
suggest any dose–response 
trend in this region of the 
data.” 
 

• “There was some apparent 
evidence for a survival 
benefit associated only with 
response times less than 5 
minutes.” 
 

• ALS 911 transport service. 
 

• Priority 1 & Priority 2 
patients 
 



Pons et al. (2005) 
 

• “There was no effect on 
patient survival to hospital 
discharge.” 
 

• “There does appear to be a 
survival advantage for 
[cardiac arrest] patients in 
instances where paramedics 
respond within 4 minutes.” 
 

• ALS 911 transport service. 
 

• All transported patients; 
stratified into high, 
intermediate, and low risk 
groups. 
 



Blackwell (2011) 
 

• “Decreasing EMS system 
response times is laudable 
on any first contemplation, 
but careful analysis yields 
realizations that the costs 
are great, the benefits 
suspect, and the 
perceptions substantial.” 
 

• NFPA 1710 response time 
standard based on CPR 
within 4 minutes (BLS) and 
defibrillation within 8 
minutes (ALS). 
 

• CPR and defibrillation now 
provided by first responders! 
 
 



The Way Forward? 

▪ Focus on patient outcomes. 
▪ Response time is a process measure, not an outcome 

measure 
▪ Response times reflect reliability, not effectiveness 

▪ Focus on evidence-based interventions. 
▪ Regardless of whether delivered by ALS or BLS 
▪ Epinephrine for allergic reaction 
▪ CPR and AED for cardiac arrest 
▪ Tourniquets for bleeding control 

 

 



CONCLUSION 



Does ALS Improve Patient Care? 

▪ The “therapeutic range” for ALS is narrow. 
▪ Too much does not benefit patients 
▪ Skill dilution and reduced exposure to critical patients 

▪ The benefit of any ALS is even in question. 
▪ OPALS Study: Benefit limited to respiratory patients 
▪ Sanghavi et al. (2015): Higher likelihood of survival for 

cardiac arrest patients transported by BLS than those 
transported by ALS 

▪ Sanghavi et al. (2015): ALS associated with substantially 
higher mortality than BLS for several acute medical 
emergencies 

 
 



It’s Up To You To Prove That It Does! 

 
 

Clinical Competency          Technical Proficiency 
 
 
 
 
 
 
 
 
 
 
Continuing Education  Evidence-based Medicine 

 
 



Thank You! 

 
 

mario.weber@m10.solutions 
hilary.gates@alexandriava.gov 

 



BACKUP SLIDES 



Left Ventricular Hypertrophy 

Diagnostic Criteria 

▪ Increased R-wave amplitude in left-sided leads 
▪ I, aVL, and V4-V6 

▪ Increased S-wave depth in right-sided leads 
▪ III, aVR, V1-V3 

▪ LV “Strain” pattern 
▪ ST-segment depression and T-wave inversion in left-sided 

leads 



Left Ventricular Hypertrophy 

▪ Left and Right-Sided Leads ▪ LV Strain on Left-Sided 
Leads 



Left Ventricular Hypertrophy 



Left Ventricular Hypertrophy 
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