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life is why~

A comprehensive, structured,
multidisciplinary system of care should be
implemented in a consistent manner for the Ong Lancet 2018

treatment Of post—ca rdiac arrest patients Current relative emphasis on elements in the chain of survival
(Class I, LOE B).

AHA Guidelines 2010

Survival impacts of elements in the chain of survival

kit gl adadide (30 UNIVERSITY OF PITTSBURGH SCHOOL OF MEDICINE
N e 2

Emergency Medicine




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
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Western PA data

Table 3. Multivariable survival models for both overall and limited
to nontransferred patients transported directly from the out-of-
hospital cardiac arrest scene to the treating hospital.

Overall Cohort Nontransfers
(n=5,217), Only (n=4,827),
Adjusted HR Adjusted HR
Characteristic (95% CI) (95% CI)
Transferred to CARC 0.31 (0.20-0.48) —*
Final treating hospital 0.84 (0.74-0.94) 0.84 (0.75-0.94)
CARC
®  Cardiac Armal Receiving Centor im & 9
B Acute Care Hospital 3 = _
Elmer AnnalsEM 2018 ——— E 7

Figure 1. Cardiac arrest scene locations and included acute
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What do better performing centers do?

|dentify patient variations

Fix what can be fixed A LOT!

Neuroresuscitation

Delay neuroprognostication M U CH IS N OT
Post ICU care EASY

Measure care and track outcomes
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3 systems changes

Identify patient variations
Delay neuroprognostication

Measure care and track outcomes
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Step 1 —identify patient variations
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Initial severity of patients vary

Neurological
Injury

Rittenberger Resusc 2011

DEPARTMENT OF

Emergency Medicine

Shock
None Mild

Follows commands,
purposeful actions

Severe

None

Some

Some brainstem and evolving
cortical response, pupils
reactive, no purposeful actions

Lots

Massive cerebral edema, may
herniate. no cortical response.
fixed pupils, diabetes insipidus

Complete

No pressors,
dobutamine, dopamine Norepinephrine > 0.1

< 15 meg/kg/min, mcg/min, multiple
norepinephrine < 0.1 pressors: end-organ
mcg/min failure
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Rittenberger Resusc 2011

Initial illness severity and outcome

Posttest
Pretest
Admitted after Cardiac Awake 30% (141/459)
Arrest 81% (114/141) survive
60% (85/141 ) good outcome
Survival .
C thout Shock 22% (99/459
46% (207 / 459) oma without Shoc 6 (99/459)

58% (57/99) survive
34% (34/99 ) good outcome

Good Outcome
31% (141 / 459)

Coma with Shock 14% (63/459)
44% (28/63) survive
25% (16/63 ) good outcome

& ||CD0 || @&

Missing Brainstem Reflexes 34%
(156/459)

9% (14/156) survive =
5% (8/156) good outcome
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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
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Variable Number of %
patients
. . Cause determined reliably 258 85
Et I O | O g I e S Of CA Recognized correctly by 198 66
emergency team during ALS
Cardiac 156 60
Myocardial infarction 100 39
Heart failure 21 8
Arrhythmia 16 6
Myocardial ischemia 15 6
Cardiac tamponade 11 4
Aortic stenosis 5 2
Ventricle wall rupture 8 3
4 Hsand 4 Ts 108 42
Hypoxia 51 20
Cardiac 156 60
Myocardial infarction 100 39
Tamponade cardiac 16 6
Tension pneumothorax 1 0.4
Toxins 2 1
Other 40 16
Sepsis 13 5
Cerebral 6 2
bleedingfinfarction
Aortic dissection 6
Nolan Semin Neurol 2017 wh ruture
Cerebral seizure 4
TR T ae Esoph_ageal variceal 1 0.4
Emer — (i) UNIVERSITY OF (IS
ll“lelgeﬂcy MedICIHC A :::iif Other causes 8 3
Unknown 44 15
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How does this help?

Mobilize resources

Cath lab

CCM

Trauma services

Gl team

Pulmonary / vascular teams
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Step 2 — delay neuroprognostication
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Patients awaken late

25
B Discharged Neurologically Intact Perelm an
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Grossestreuer Resusc 2013
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Most patients die b/c of withdrawal of care

2,137 non-survivors after OHCA 70
Largest cause of in-hospital death 60
was WLST for “neurological” 8 50
reasons (61.2%) S 40

kS
£ 30
3 20

Callaway Resusc 2014 ® N
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Most neurologic withdrawal is early

RESUSCITATION OUTCOMES CONSORTIUM

500

400
§ Proximate cause of death
E 300 Brain death
E Withdrawal — non-neurological
g Medical instability
S WLST-N
3 200

100 I

1 2 3 4 5 6 7 8 9 10 11+
Day of death
Elmer Resusc 2016
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Impact of delaying withdrawal

RESUSCITATION OUTCOMES CONSORTIUM

Increase survival by 5.5%
Increase # of survivors nationally by 2300

You only get one chance to do this!

Elmer Resusc 2016
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Step 3 —measure care and track outcomes

~

CAR ES N GET WITH THE

American Heart | American Stroke

Cardiac Arrest Registry Assocaton, | Assoiaion- GUIDELINES.
to Enhance Survival

reSC m Saving Lives through
J Science, Innovation, and Collaboration
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How does this help?

Hawthorne effect
Benchmarking
Goal setting

Accountability
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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
Saver PLOS Med 2015

Lack of transparency
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Good quality metrics

Table 2. Comparison of typical performance measures and author recommendations.

Current Approaches Recommended Approaches

Binary (cut-point) thresholds of risk Continuous measures of risk

Surrogate outcomes Patient-centered outcomes

No accounting of staff effort required to impact Accounting of staff effort

performance measure

Lack of emphasis on shared decision-making Individualization and shared decision-making as a
and eliciting patient preferences default expectation

No articulation of NNT, NNH, NNS Transparency and referencing of NNT, NNH, NNS
Measures focused on individual risk factors Aggregate risk measures

Isolated morbidities Recognition that multimorbidity may modify or

invalidate some measures in individuals
No accounting for social determinants of health Inclusion of social determinants of health

Multiple metric sources with varying biases and Single, independent, transparent, unbiased source
transparency

* NNT: number needed to treat; NNH: number needed to harm; NNS: number needed to screen

doi:10.1371/jounal.pmed.1001902.002 Saver PLOS Med 2015
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Summary Things your center can do

Step 1 — identify patient variations Assess individual patients
Tailor treatments

Delay neuroprognostication > 72 post

Step 4 — delay withdrawal of care ™

Step 5 — track outcomes Join a registry
Report IMPORTANT outcomes
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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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