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Disclosures & Disclaimers

• No conflicts of interest

• Off-label discussion re: epi dosing

• Views, opinions, & suggestions are my own and do 
not necessarily reflect those of my employers

• Read and interpret the literature for yourself!

• KNOW AND FOLLOW YOUR PROTOCOLS



Objectives

• Review and discuss current literature surrounding 
cardiac arrest management

• Discuss limitations to current evidence and 
directions for future research

• Formulate evidence-based resuscitation strategies

• Foster discussion

• Inspire future research 





CPR&ECC Guidelines



The Problem…

New Engl J Med 2004;351:647-56
Acad Emerg Med 2017;24:1100-9
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What Matters?

N Engl J Med 2018;379:711-21



Outcome measures
CPC

CEREBRAL PERFORMANCE CATEGORY
INTERPRETATION VALUE INTERPRETATION

mRS

MODIFIED RANKIN SCALE

0 Good
No symptoms

Normal function, no symptoms

Good cerebral performance
Conscious. Can lead normal life and work. 
May have minor deficits.

Good 1 Good
No significant disability

Able to carry out all usual activities, 
despite some symptoms

Moderate cerebral disability
Conscious. Cerebral function adequate for 
part-time work in a sheltered 
environment, or independent ADLs.
May have seizures or permanent memory, 
mental, or motor deficits.

Good 2 Good

Slight disability
Able to look after own affairs without 
assistance, but unable to carry out all 
previous activities

Severe cerebral disability
Conscious. Dependent on others for daily 
support due to neurologic deficit.
Wide range of severe disabilities can exist.

Poor 3 (Fair?)

Moderate disability
Requires some help, but able to walk (and 
eat, use toilet, perform basic hygiene) 
without assistance from another person

Coma or vegetative state
Unconscious, no interaction with 
environment

Poor 4 Poor
Moderately severe disability

Unable to attend to own bodily needs or 
walk without assistance from somebody

Death
Death by neurologic or conventional 
criteria. Electroencephalographic silence.

5 Poor
Severe disability

Requires constant nursing care and 
attention; Bedridden, incontinent

6
Death

Died as a result of incident

Resuscitation 2011;82:1036-40





Airway studies

JAMA 2018;319:779-87
JAMA 2018;320:769-78
JAMA 2018;320:779-91



PART Trial

• Multicenter, cluster-crossover, open-label, 
randomized trial (United States)

• King LT vs ET tube

JAMA 2018;320:769-78

18.3% vs 15.4%
p=0.04

7.1%
vs 

5.0%
p=0.02



PART Trial

• Received BVM only
• ET: 200 (13.3%)

• LT: 152 (10.1%)

• Time to airway management (min)
• ET: 12.5

• LT: 9.8

• Time to place airway (min)
• ET: 0.9

• LT: 0.5

• First-pass success
• ET: 51.6%

• LT: 90.3%

• No info on CPR metrics
JAMA 2018;320:769-78



AIRWAYS-2 Trial

• Multicenter, cluster randomized trial (England)

• iGel vs ET tube

JAMA 2018;320:779-91

Patients randomized to ET tube:
• More likely to get BVM only (22.2% vs 14.9%)
• More likely to cross-over (18.6% vs 2.9%)
• Less likely to have successful ventilation within 2 attempts (79 vs 87.4%)

6.4%
vs 

6.8%



AIRWAYS-2 Trial

JAMA 2018;320:779-91



AIRWAYS-2 Trial

JAMA 2018;320:779-91



AIRWAYS-2 Trial

JAMA 2018;320:779-91

• ET tube first-pass success not reported

• Limited CPR data available:

• Doesn’t list duration of CPR interruption for airway



BVM vs ETT

• Randomized, parallel group, noninferiority, 
multicenter trial (Belgium & France)

• BVM vs ETT during CPR
• Intubated post-ROSC in both groups

JAMA 2018;319:779-87

ROSC: 34.2% vs 38.9% (ITT), 34.4% vs 30.0% (PP)
p=0.03, 0.01

ITT & PP
4.3%

vs 
4.2%

Only CPC 1 CPC 1 & 2



Airway: Summary

• BVM alone is probably not worse than ETI

• SGA is probably better than ETI
• ETI might be better if you’re really good at it

• Regurgitation BVM > ETT = SGA
• BVM: 15% vs 7%

• PART & AIRWAYS-2: Overall similar (~25%)
• ETI: More regurg noted pre-intervention

• SGA: More regurg noted post-intervention

• King might be better than iGel??
• Totally a stretch, no trial directly compared them

• PART: King failure 8.4%

• AIRWAYS-2: iGel failure 10.7%





Manual CPR in Transit

• In general, it sucks

West J Emerg Med 2016;17:634-9
Br Paramedic J 2017;2:6-15

SCENE TRANSPORT

Pre-Feedback
Correct Depth 41.9% 8.7%

Correct Rate 45.5% 11.1%

Post-Feedback
Correct Depth 75.7% 14.0%

Correct Rate 48.2% 19.0%
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Manual CPR in Transit

…also, it’s dangerous

Prehosp Emerg Care 2009;13:388-97
Institue of Medicine 2015



Types of mCPR Devices

BAND-STYLEPISTON-STYLE



mCPR Trials

JAMA 2014;311:53-61
Resuscitation 2014;85:741-8

Lancet 2015;385:947-55

• LINC trial (JAMA, 2014)

• Piston-type CPR device

• No significant ROSC or survival rate at 4 hours

• Non-significant trend toward better 6-month CPC with 
mCPR

• CIRC trial (Resuscitation, 2014)

• Band-type CPR device

• No significant difference in ROSC, survival, or discharge

• Non-significant trend favoring manual CPR

• PARAMEDIC trial (Lancet, 2015)

• Piston-type CPR device

• No significant difference in ROSC or 30d/3m/12m survival

• No significant difference in 12-month CPC scores



mCPR SRMAs

Resuscitation 2015;94:91-7

Resuscitation, 2015



mCPR SRMAs

Circulation 2016;134:2131-3

Circulation, 2016



Man v Machine – Who Wins?

• Routine use is unclear

• May be useful in specific circumstances





IV or IO?

• Secondary analysis of PRIMED Trial (NEJM, 2011)

• 95% got IV, only 5% got IO

• IV arm more likely to have 
• Initial shockable rhythm (26 vs 14%)

• Defibrillation (42 vs 25%)

• Witnessed arrest (51 vs 40%)

• Public location (16 vs 10%)

• Unknown IV/IO site, time to place, time to drug, etc.
Am J Emerg Med 2017;35:222-6

Ann Emerg Med 2018;71:588-96



• Observational study

• IO non-inferior to IV for field ROSC
• IOs predominantly tibial

IV or IO?

Am J Emerg Med 2017;35:222-6
Ann Emerg Med 2018;71:588-96



ALPS Study

N Engl J Med 2016;374:1711-22



ALPS Study

N Engl J Med 2016;374:1711-22



PARAMEDIC2 Study

• Randomized, double-blind, placebo-controlled trial

• Similarities between groups:
• IV vs IO (~70/30)

• SGA vs ET (~70/30)

• Response time (~6½ min)

• Time to drug (~22 min)

• Epinephrine group
• More ROSC (36 vs 12%)

• More transports to ER (51 vs 31%)
N Engl J Med 2018;379:711-21



PARAMEDIC2 Study

N Engl J Med 2018;379:711-21

*at hospital discharge



Titration-dose epi?

• Vasopressor titration to maintain CPP >20, SBP >90
• Better neuro outcome than CPR + q4 epi

• Similar to prior swine models

Crit Care Med 2013;41:2698-704
Resuscitation 2013;84:696-701
Crit Care Med 2106;44:e1111-7

Crit Care Med 2019; epub ahead of print



Meds Proven to Improve Mortality:



Drugs: Summary

• IV vs IO – still no good evidence

• Amio or Lido probably better than nothing?

• Epi – worse morbidity without mortality benefit
• (Maybe we’re doing it wrong?)





Resuscitation Plan 2019

• Focus on what works:
• Bystander & EMS CPR

• Supplement with mechanical when necessary

• Early defibrillation, minimize peri-shock pause

• Place SGA during CPR
• ?ET if you’re really good at it

• Probably humeral IO
• ?IV if you’re good at it

• Really rethink giving drugs
• Still reasonable in the field for now

• Transport? – that’s a whole other topic!



Jacob A. Miller, ACNP, FNP, CNS, EMT-P

JacobMillerACNP.wordpress.com


