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Objectives

 Discuss issues with CPR performance in hospitals

 Describe challenges to providing high quality CPR

 Discuss the data behind the use of mechanical CPR 
devices



Let’s start with cardiac arrest basics…

In resuscitation, what matters?



In resuscitation, what matters?

2015 Guidelines overview
 Chest compression rate 100 – 120/min

 Depth 2 – 2.4 inches
 Minimize peri-shock pauses
 Do NOT over-ventilate!!!
 Utilize Capnography for ET placement, CPR quality, 

ROSC
 Medications:  

 Epinephrine 1 mg every 3 – 5 min
 Amiodarone 300 mg IV for ventricular fibrillation



CC Rate 141

Depth with fast CPR rates



Minute by minute breakdown



2013 CPR Quality Consensus Statement

“Poor quality CPR should be 
considered 

a preventable harm”

Meany, Bobrow, Mancini et al (2013) Circulation 128(4):417-435

2018:  
“Poor quality CPR IS a preventable harm”



TEAM PERFORMANCE



What do top performing systems look 
like?
 Large variations in cardiac arrest survival
 GWTG Registry 2012 – 2014
 Identified top performing hospitals
 Geographically & academically diverse hospitals
 Top, middle & bottom quartiles in survival
 On-site in-depth interviews with clinical staff at 9 

hospitals:
 Nurses (45.6%)
 Physicians (17.1%)
 Other clinical staff (17.1%)
 Administration (20.3%)

Nallamothu et al (2018) Circulation; 138:154-163.



Top performing systems had 4 things 
in common:

1) Team design

2) Team composition & roles

3) Communication & leadership during the arrest

4) Training & Education

Nallamothu et al (2018) Circulation; 138:154-163.



Are humans as important as Formula One?






High Performance Team

 Clear team leader

 Understand not only 
your role, but the 
role of others on the 
team

 Anticipate what 
needs to happen 
next



Recommendations:

Nallamothu et al (2018) Circulation; 138:154-163.



ADVANCED AIRWAY 
PLACEMENT



How should EMS manage airways?

 Tracheal intubation with ETT or laryngeal airways?

VS.



The PART Trial

 Pragmatic Airway Resuscitation Trial
 NIH funded
 3,004 OHCA needing airway placement
 27 EMS agencies, Randomized cross-over study

 EMS agency assigned to LG for 3 – 5 months, then ETI 
alternating

Success rates:
 90.3% Laryngeal intubation
 51.6% Endotracheal intubation

Wang, H. et al. (2018) JAMA 320(8)



Findings:

Wang, H. et al. (2018) JAMA 320(8)



The PART Trial Results

Wang, H. et al. (2018) JAMA 320(8)



The PART Trial Results

Wang, H. et al. (2018) JAMA 320(8)



Take home points…

“Our research revealed that sudden cardiac arrest 
patients who received the newer & easier to use 
laryngeal tube as the initial airway, had higher 
survival rate than those individuals who were 
randomized to an initial strategy of traditional 
endotracheal intubation. 

Based on these results, we estimate that EMS 
providers could save an additional 10,000-plus lives 
a year,” 

-Dr. Mohammed Daya

Source: https://news.ohsu.edu/2018/05/16/ems-providers-could-save-an-additional-10-000-lives-a-year-using-newer-breathing-tube



Limitations to the study:

 No way to blind the assignment 
 CPR quality/ventilations not measured
 No additional training for airway placement

 Evaluated under existing protocols

 Results may not apply in the hospital setting, but…

Wang, H. et al. (2018) JAMA 320(8)



Should we put an emphasis on 
intubation in the first 15 minutes?

Andersen et al (2017) JAMA; 317:5
Favors NO intubation Favors intubation



60 minute case……Minutes 1 - 26

Presenter
Presentation Notes
Jil Case dated 2/21/15
First shock excellent timing
6 min before 2nd rhythm check while pt remained in VF
16 second pause for second rhythm check
> 4 min before 3rd rhythm check (VF) 
3rd shock not given until 19 min into case
ROSC documented < 2 min after shock #3
Caught end ROSC quickly, delivered 7 compressions but didn’t get shock # 4 off for 30 additional seconds 





AVOID excessive ventilation!!!

 If patient does not have an advanced airway:
Adults 30:2, Peds 15:2

Do you stop compressions for ventilations?  

YES

 If the patient has an advanced airway:
10 breaths/min

(1 breath every 6 seconds)
Do you stop compressions for ventilations? 

NO
-2015 BLS/ACLS Guidelines

Issues:  Too many breaths, too large a tidal volume

“Hyperventilation
Kills”

-ECCU Conference 2015



DOES EPI MAKE YOU 
PEPPY?!



Is Epinephrine beneficial or does it 
cause harm?

 Current recommendation:  1 mg Q 3 – 5 min
 RCT Epi vs. Placebo
 Warwick University
 UK & Wales
 Enrollment started Sept 2014
 8,000 subjects
 Out-of-Hospital Cardiac Arrest

http://www2.warwick.ac.uk/fac/med/research/hscience/ctu/trials/critical/paramedic2/caa/

Presenter
Presentation Notes
http://www.bbc.com/news/health-28770885



Why are we questioning Epi?

*Epi associated with worse neurologic outcomes
Over 500,000 patients!!!!

 Dumas et al (2014) J Amer College of Card*
 Olasveengen et al (2012) Resuscitation*
 Hagihara et al (2012) JAMA*
 Jacobs et al (2011) Resuscitation*
 Olasveengen et al (2009) JAMA*
 Ong et al (2007) Ann Emerg Med*
 Gueugniaud et al (1998) NEJM
 Herlitz et al (1995) Resuscitation*
 Paradis et al (1991) JAMA



Does Epi make you peppy?!

~59% received bystander CPR
Overall survival 3.2% in Epi group, 2.4% in placebo; p = 0.02
(unadjusted odds ratio for survival, 1.39; 

95% confidence interval [CI], 1.06 to 1.82;)

Perkins NEJM (2018)

30 day 
Survival:

Perkins NEJM (2018)



Survival & Neuro Outcomes

Modified Rankin Score
0 = no impairment

4 or 5 = Severe impairment
6 = Dead

Survival to discharge with favorable 
neuro outcome:

 Mod Rankin ≤ 3
 87/4007 (2.2%) Epi group
 74/3994 (1.9%) placebo group
 *NO statistical difference in the 

proportion of patients who survived 
until hospital discharge with a 
favorable neurologic outcome

 unadjusted odds ratio, 1.18; 95% CI, 
0.86 to 1.61).

Severe neurologic outcome: 
 Mod Rankin 4 or 5

 39/126 (31%) Epi group
 16/90 (17.8%) placebo group

Perkins NEJM (2018)



POST-ARREST CARE



Post cardiac arrest timeline:

Hour 
zero

Initiate 
TTM

32 - 36° C 
for 24 hours

Re-warm 
over 

12 hours

Fever 
avoidance 

for 48 hours

Prognostication -
Wait at least 72 hours 

post therapy



Do we need more answers?

Salter et al (2018) Critical Care Medicine



More fever observed?

Salter et al (2018) Critical Care Medicine



Adjusted mortality rates increasing?

Salter et al (2018) Critical Care Medicine

Jan 2005 – Dec 2013

Jan 2014 – Dec 2016



What’s happening now?

TTM-2 Trial
33˚C vs. 37.8˚C

1900 patients – estimated completion December 2021 



Clinical assessment:

 Does mild hypothermia (32 - 34˚C) 
reduce mortality & improve neurologic 
outcomes post cardiac arrest?

 YES!!!!

 Does 36˚ C have the same benefit?
 YES, but…

 Does “normothermia” have the same 
benefit?

 We don’t know!!!

 Is fever bad post-cardiac arrest?
 Very Likely!!!!

32˚ C
34˚ C

36˚ C

37˚ C



ONGOING TRIALS



When is CPR challenging?

 Prolonged codes
 Cardiac Cath Lab
 In a hospital bed
 When you don’t have enough 

staff/limited resources
 On a morbidly obese patient
 Back of a moving ambulance

Should we rethink the way we provide chest compressions?



Mechanical CPR Devices



Ongoing Trials?

 Multi-center parallel 
group feasibility 
randomized controlled 
trial

 Compare mechanical 
chest compressions vs. 
manual chest 
compressions on 30-
day survival following 
in-hospital cardiac 
arrest

Couper et al (2018) Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine;26:70 



LUCAS vs. Manual CC

 330 adult patients who sustain an in-hospital cardiac 
arrest in a non-shockable rhythm 

 Over approximately 2 years
 Randomized in a 3:1 ratio to receive ongoing treatment 

with a mechanical chest compression device (LUCAS 
2/3) or continued manual chest compressions

 24/7 recruitment by the clinical cardiac arrest team
 Deferred consent, with consent for follow-up sought 

from patients or their LNOK in those that survive 
 Embedded qualitative study, conduct semi-structured 

interviews with hospital staff to explore facilitators and 
barriers to study recruitment

Couper et al (2018) Scandinavian Journal of Trauma, Resuscitation and Emergency Medicine;26:70 



Bottom line…

 Team dynamics matter!
 Mock codes can assist in assessing system response
 Maybe we don’t need to place advanced airways 

intra-arrest?  
 If you do, stay on the chest!

 We still don’t know if Epi makes us peppy or leads 
to worse neurologic outcomes!

 If your TTM target is 36˚ C, evaluate your data!



nkupchik@gmail.com
www.nicolekupchikconsulting.com

Nicole Kupchik Consulting & Education

@nicolekupchik

Nicole Kupchik

Podcast:  Resus10  (iTunes & Stitcher)

Stay in Touch!
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