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Systems of Care
A comprehensive, structured, 

multidisciplinary system of care should be 

implemented in a consistent manner for the 

treatment of post–cardiac arrest patients 
(Class I, LOE B).

Ong Lancet 2018

AHA Guidelines 2010



Learning objectives

Review survival rates/outcomes after cardiac arrest

Discuss patient variables after cardiac arrest that affect outcomes

Describe systems changes that can help improve post arrest patients’ 
outcomes



Some centers affect early 
survival

Søholm CCQO 2015 Elmer UNPUBLISHED



Western PA data

Elmer AnnalsEM 2018



What do better performing centers do?

Identify patient variations

Fix what can be fixed

Neuroresuscitation

Delay neuroprognostication

Post ICU care

Measure care and track outcomes

A LOT! 

MUCH IS NOT 

EASY



3 systems changes

Identify patient variations

Delay neuroprognostication

Measure care and track outcomes



Step 1 – identify patient variations



Initial severity of patients vary

Rittenberger Resusc 2011



Initial illness severity and outcome

Survival

46% (207 / 459)

Good Outcome

31% (141 / 459)

Check 

Cardiopulmonary 

Status

and FOUR Score

Awake 30% (141/459)

81% (114/141) survive

60% (85/141 ) good outcome

Missing Brainstem Reflexes 34% 

(156/459)

9% (14/156) survive

5% (8/156) good outcome

Pretest
Posttest

Admitted after Cardiac 

Arrest

Coma without Shock 22% (99/459)

58% (57/99) survive

34% (34/99 ) good outcome

Coma with Shock 14% (63/459)

44% (28/63) survive

25% (16/63 ) good outcome
Type 1

Type 2 Type 3

Type 4

Rittenberger Resusc 2011



How does this help?

Some patients we play to win 
Young
Healthy
PCAC I-III

Some patients will NOT have good outcome
Older
Co-morbids
PCAC IV

Cerebral edema / myoclonic status early



Etiologies of CA 
patients vary

Nolan Semin Neurol 2017





How does this help?

Mobilize resources

Cath lab

CCM

Trauma services

GI team

Pulmonary / vascular teams



Step 2 – delay neuroprognostication



Patients awaken late

Grossestreuer Resusc 2013



Zanyk-McLean Ther Hypothermia Temp Manage 2007



Most patients die b/c of withdrawal of care

2,137 non-survivors after OHCA

Largest cause of in-hospital death 
was WLST for “neurological” 
reasons (61.2%)
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Most neurologic withdrawal is early

Elmer Resusc 2016



Impact of delaying withdrawal

Increase survival by 5.5%

Increase # of survivors nationally by 2300

You only get one chance to do this!

Elmer Resusc 2016



Step 3 – measure care and track outcomes



How does this help?

Hawthorne effect

Benchmarking

Goal setting

Accountability



Caveat – good reporting

Focusing on low hanging fruit – but not clinically important

Rewarding overtesting/overmedication

Surrogate (performance) markers not patient centered outcomes

Does not account for staff time / opportunity cost

Does not look for benefit AND harm

Lack of transparency
Saver PLOS Med 2015



Good quality metrics

Saver PLOS Med 2015





Summary Things your center can do

Step 1 – identify patient variations Assess individual patients 

Tailor treatments

Join a registry

Report IMPORTANT outcomes

Step 5 – track outcomes

Step 4 – delay withdrawal of care
Delay neuroprognostication > 72 post 

TTM



Recap

We can increase survival after cardiac arrest

Etiologies of arrest differ – and so do treatments

Patients wake up later than you think - and wake up well!

If you can’t measure it, it didn’t happen BUT measure good things
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