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• Current data on in-hospital cardiac arrest (IHCA) survival rates

• GWTG-R recognition measures

• Epinephrine for IHCA

• Time to epinephrine administration at the patient level in the adult and pediatric 

literature and outcomes

• Time to epinephrine administration at the hospital level and outcomes

• How GWTG-R can help you and your hospital MEET THE GUIDELINES! 
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In-Hospital Arrest Outcomes
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• 50% improvement in 
survival to DC since 2000

• Improved survival to DC 
of ~ 0.52% per year since 
2000
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• 50% improvement 
in survival to DC 
since 2000

28.6%
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Confirmation of airway device placement in trachea.

Time to IV/IO epinephrine <= 5 mins for asystole/PEA.

Time to first shock <=2 min for VF/pVT first documented 
rhythm.

Percent pulseless cardiac events monitored or witnessed..

GWTG-R Recognition Measures



Vasopressors in Cardiac Arrest: 

• Vasopressors used to restore spontaneous circulation by optimizing coronary perfusion and help 

maintain cerebral perfusion during CPR.

• Cause intense vasoconstriction and increase myocardial oxygen consumption which may be 

detrimental.



Donnino, BMJ 2014

• GWTG-R from 2000-2009 of 25,095 

adults with IHCA and asystole (55%) or 

PEA (45%) as initial rhythm.

• Mean age 72, and 57% men.

• Primary outcome SHD and secondary 

outcomes ROSC, 24hr survival and 

survival with favorable neurologic 

outcome (CPC 1 or 2). 

• Median time 1st dose epi 3 mins (IQR 1-5 

mins).

• Significant step-wise decrease in survival 



CONCLUSIONS: 
In patients with non-shockable cardiac arrest in hospital, earlier administration of epinephrine is associated with a 
higher probability of return of spontaneous circulation, survival in hospital, and neurologically intact survival.

Donnino, BMJ 2014



• GWTG-R analysis to determine if time to epinephrine was associated with outcomes in 

pediatric IHCA

• Patients < 18 years with IHCA and initial non-shockable rhythm who received at least 1 dose 

epinephrine

• Time to epi defined as time in minutes from recognition of loss of pulse to first dose epi

• Primary outcome survival to hospital discharge

• Secondary outcomes ROSC, 24hr survival, survival to DC with good neurologic outcome 

defined as PCPC score 1 or 2

• Poor neurologic outcome defined as PCPC score 3 to 6 (death) Anderson, JAMA 2015



Results:

Anderson, JAMA 2015

• 1558 patients (median age, 9months 

[IQR 13 days to 5 years] in final 

cohort.

• Median time to first dose 

epinephrine 1 min [IQR, 0-4; range 

0-20; mean [SD], 2.6 [3.4] mins.

• Median time to chest compressions 

0 mins (IQR, 0-0).



Results:

Anderson, JAMA 2015

• Survival to discharge 31.3% (487/1558)

• Longer time to epi was significantly 

associated with lower risk of survival to 

discharge in unadjusted analysis (RR per 

minute delay, 0.94 [95%CI, 0.91-0.97]; 

P<0.001.

• This association remained significant in 

multivariable analysis  (RR per minute 

delay, 0.95 [95%CI, 0.93-0.98]; P<0.001.



• Secondary Outcomes

– Of 1558, 993 (63.7%) had ROSC and 745 (47.8%) were alive at 24hrs.

– 217 of 1395 (15.6%) had a favorable neurologic outcome at hospital discharge

• an additional 10.5% [163/1558] survived to hospital discharge but did not have a documented PCPC score

– Increasing time to epinephrine was associated with decreased risk if ROSC, lower 

survival to 24hrs, and less survival with favorable neurologic outcome in unadjusted 

and multivariable analysis.

Results:

Anderson, JAMA 2015



Results:

Anderson, JAMA 2015

• Additional analysis with epinephrine divided into 5 mins or less versus > 5 mins.

• In unadjusted and adjusted multivariable analysis the less than 5 min group had improved 

ROSC, 24hr survival and survival to discharge.

• Improved survival to discharge with good neuro outcome for the < 5 min group was only 

seen in the unadjusted analysis. 

>



Anderson, JAMA 2015



• GWTG-R analysis 2000-2016 children (<18 years) with index nonshockable IHCA (asystole or 

PEA) who received at least 1 dose of epinephrine.

• Objective was to evaluate the variation of hospital rates of delayed epinephrine 

administration and the association of those rates with event, 24hr, and overall survival to 

hospital discharge. 

• Delayed epinephrine defined as > 5 mins between the time need for chest compressions was 

identified and epinephrine was administered.

• GWTG-R hospitals with > 6 months data and > or equal to 5 total pediatric IHCA events with 

nonshockable rhythm were included. 
Raymond, PCCM 2018



• Exclusions included: vasopressor infusion at time of event, delivery room, trauma or visitors, 

ECPR, AVP prior to epinephrine, epi prior to loss of pulse, missing data on covariates (chosen 

based on Anderson, et al, JAMA 2015)

• Primary outcome measure was relationship between hospital rate of delayed epi and survival 

to discharge.

• Secondary outcomes were the relationship between delayed epi and ROSC, 24-hr survival, 

and survival with favorable neurological outcome (PCPC 1,2).

Raymond, PCCM 2018



13 patient/event-level factors 

7 hospital-level factors

Analysis used hierarchical 
regression and included:



Raymond, PCCM 2018

• 1,462 patients at 69 hospitals included.

• 218 patients (14.9%) had epinephrine delay (> 

5mins)

• Proportion of events with epi delay varied widely 

across hospitals and ranged from 0-80% (median, 

15.6%; IQR, 7-25%).

• Median hospital delay 16% and IQR (7-25%).

• Hospitals were categorized into quartiles based on 

the proportion of events with delayed epi as 

follows: Q1 0 to <7.1%; Q2 7.1 to < 15.6%, Q3 15.6 to 

Results:



Raymond, PCCM 2018



Raymond, PCCM 2018



Raymond, PCCM 2018



Raymond, PCCM 2018

• A: Hospital rate of delayed epinephrine 
was
inversely correlated with unadjusted 

rates of    
ROSC (ρ = −0.54; p ≤ 0.001);

• B: 24-hour survival (ρ = −0.54; p ≤ 0.001);

• C: Survival to hospital discharge (ρ = 
−0.39; p = 0.001); but

• D: Not survival to discharge with 
favorable neurologic outcome (ρ = −0.15; 
p = 0.222)



Raymond, PCCM 2018



Conclusions:
• Delays in epinephrine following pediatric nonshockable IHCA are common and 

there is substantial hospital variation.

• Differences found across hospitals to account for this variation included:
- patient/event-level predictors of asystole and insertion of an ETT
- hospital-level predictors of bed volume < 200 beds vs > 500 beds and ICU 

location

• Hospital rates of ROSC, 24-hr survival and survival to discharge are inversely 
correlated with hospital rates of delayed epinephrine. 

• After adjusting for relevant factors, patient- and hospital-level delayed 
epinephrine administration was associated with lower event and 24-hour survival 
across increasing quartiles of epinephrine delay. Raymond, PCCM 2018



• Given extensive differences in epinephrine administration time across institutions and 

the recognized impact of delayed epinephrine on survival, new approaches to 

improve hospital performance in epinephrine administration time could represent a 

critical area for quality improvement.

• Further studies are needed to determine if improving hospital performance on time to 

epinephrine administration, especially at hospitals with poor performance on this 

metric, will lead to improvement in outcomes.

Final Thoughts:

Raymond, PCCM 2018



Commonly Held Belief Without Data:

The outcome from in-hospital cardiac arrests is good because 

the hospital environment contains large numbers of highly 

qualified health-care providers with the necessary training 

and equipment to respond promptly to the event.





How to Generate Reports:
1. Select REPORTS tab

2. Select CONFIGURABLE MEASURE 
REPORTS

3. Select TIME PERIOD

4. Select RECOGNITION MEASURES: 
CPA Time to epinephrine for age 
group wanted ADULT, PEDI, NEO

5. Select MY HOSPITAL and 
comparison group if wanted

6. Select GENERATE REPORT 





• Survival rates for adult and pediatric pulseless IHCA have improved drastically over the 

last decade for GWTG-R hospitals.

• Epinephrine is the only vasopressor recommended for adult and pediatric cardiac 

arrest according to 2015 ACLS and PALS Guidelines.

• For adult and pediatric non-shockable IHCA, earlier administration of epinephrine is 

associated with improved ROSC, 24-hr survival, survival to discharge, and survival with 

favorable neurologic outcome.

• Hospital-level delayed epinephrine is associated with lower event and 24-hr survival 

across increasing quartiles of epinephrine delay. 

Summary:



Summary

We work hard to provide an efficient and consistent means for 

hospitals to effectively collect and analyze resuscitation data, 

thereby equipping them to evaluate equipment, resources, 

training, improve practices…

and ultimately save lives!



THANK YOU!



3/4/2019 ©2013, American Heart Association 34



Tanya Lane Truitt, RN MS
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Contact Us to Learn More

Questions?

mailto:user@heart.org
mailto:liz.olson@heart.org
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