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Objectives

1. Review the recent literature and guidelines regarding out-of-hospital
cardiac arrest management and post-cardiac arrest care.

Discuss the optimal hemodynamic targets in the management of post
cardiac arrest patients in the emergency department.

Discuss the optimal management of post-resuscitation shock.
Examine the recent evidence for non-traditional advanced therapies

for cardiac arrest including double sequential external defibrillation
and ECMO/ECPR.

Examine the evidence regarding the utility of therapeutic hypothermia
versus targeted temperature management.
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* Intubations mostly b
* >90% mtubafﬁq‘nth C-Mac + standard blade + bougie.
* Successful placement confirmed by waveform capnography.

:

Ciinical paper
First with versus
paused chest compressions during cardiac arrest
in the emergency lapartmorvl

ior EM residents ~ 8!

v First attemp cess -- higher in continued CPR group
(87 a) r errupteﬂ‘ CPR group (65%), + 22%.

binson AE, et al.
cardiac arrest in the emergency department. Resuscitation. 2023 Feb.
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v'Mechanical Ventilation Breathing B
v'Oxygenation Targets

The Ventilator is 2 Weapon!

The Ventilator i a Weapon!
The Venklator i« Weapon!
The Ventilator i Weapon!

The Ventilato

The Ventletor s a Weagon!
The Ventil o Weagen!
The Ventilator is a Weapon!
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] e Mechanical Ventilation
s oo k. e I after Cardiac Arrest

Vy=6-8 miikg
of PBW

Rul=Z0 ; 2 mechamroaentiation. 3 ) E3
Hemodynamics g Bt Lung
g Protective
Ventilation

MP <17 Jimin
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Mechanical Ventilation after Cardiac Arrest
NEVIEW Open Accenn

Ten rules for optimizing ventilatory settings
and targets in post-cardiac arrest patients

Lung-Protective Ventilation Initated in the

4/21/2023

Emergency Department (LOV-ED):
A Quasi-Experimental, Before-After Trial

More on Lung Protective Ventilation...
“Updates in Critical Care Management in the ED” at 11:00am!!!

SAINT LOUIS
UNIVERSITY




Oxygenation Targets__

The BOX Trial

atose
lac Arrest. N EnglJ Med. 2022 Oct

B saint cous
Q) oty

Oxygenation Targets

Oxygen Targets in Comatose Survivors P
of Cardiac Arrest Pao; 9-10 kPa
A (68-75 mm Hg)
N=394
* Open-label, Randomized trial ( )

« 2x2 factorial design

* Restrictive vs Liberal oxygen target Liberal Oxygen Target
* 789 patients — comatose + OHCA Pao, 13-14 kPa

* TTM at 36C + on vent for 24hrs 10 (98-105 mm Hg)
(N=395)

BN samrLous
Bl Shivensity

Oxygenation Targets

Oxygen Targets in Comatose Survivors
of Cardiac Arrest

Restrictive oxygen target

Liberal oxygen target

Probability of Survival

£ in death or severe
B sanoious o or coma at 90 days
ca

b
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Oxygenation Targets

Oxygenation;
*Sp0292% --98% ©w [

* Pa02 75-100 mmHg

—> adjust PEEP; FiO2

Ventilation:

* EtCO2 35-40 mmHg
* PaCO2 35-45 mmHg
-> adjust RR; Tidal Volume

Circulation l l

Hemodynamic Targets
Which is better...High MAP or Low MAP in OHCA survivors?
* Double-Blind, Randomized trial
* 2x2 factorial design

789 patients — comatose + OHCA

The BOX Trial MAP target

63 mmHg
Vs

Blood-Pressure Targets in Comatose
Survivors of Cardiac Arrest

ﬁ 77 mmHg
SAINT LOUIS

Hemodynamic Targets

Blood-Pressure Targets in Comatose
Survivors of Cardiac Arrest

Prodabubay of Sunrval Frea from & Primary Outcome Eremt

Death or Severe Disability or Coma within 90 Days (Primary Gutcome)

No significant difference
2 in death or severe disability or
@ SAINTLOUIS s ool sond res

W =) s of Cardiac Arrest. coma at 90 days.
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Refractory V Fib/V Tach after ACLS? c

v'ACLS
v'Magnesium, Amiodarone

)
vLidocaine I‘ | J‘ ’
v'Esmolol/Beta-Blockers ’ =

«...Double Simultaneous/Dual P 5 t{ = i

Sequence Defibrillation?? &

THANKYOU:

DOUBLE SIMULTANEOUS DEFIBRILLATORS FOR REFRACTORY VENTRICULAR
FIBRILLATION

Banjamin W. Loacock,

B saimr ous
8 UNIVERSITY.

J Emerg Med. 2014 Apr
o4 i, MO

The DOSE-VF Trial

Defibrillation Strategies for Refractory Ventricular Fibrillation

* 3-group, cluster-randomized, controlled trial with crossover

* 405 adults in OHCA; 6 Canadian paramedic services
* Primary outcome: Survival to Hospital discharge

BN samrLous
‘8 UNIVERSITY.
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The DOSE-VF Trial
Defibrillation Strategies for Refractory Ventricular Fibrillation

VC Defibrillation

“...Survival to
hospital discharge
occurred more
frequently with
DSED or VC
defibrillation than
with standard
defibrillation.”

* Major limitation - Trial Stopped due to COVID-19.

BN samr Louss
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The DOSE-VF Trial
Defibrillation Strategies for Refractory Ventricular Fibrillation

VC Defibrillation

VECTOR CHANGE
Anterior-
Posterior >
Anterolateral

* Major limitation - Trial Stopped due to COVI

B saimr ous
8 UNIVERSITY.
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Pacer Pad Position

AP capture rate (%) [

All Mnaus\,)} \
Female 5/5(100%) }

Male 9/1316%)“‘ T

/ / )

)

"—\~ ,\_/
AL capture rate (%) Front AL
Al 8/19 (42%) [_J
Female 3/5 (60%) = &
Male  5/14 (35%)

Anteroposterior Pacer Pad Position Is More
. Likely to Capture Than Anterolateral for
B e Transcutaneous Cardiac Pacing

Post-Resuscitation Shock p

What is the best vasoactive agent to institute post-ROSC for shock?
Epirephiine

Survival 10 hospial
e e )
Epinephrine infusion
associated with

higher mortality
(vs. norepinephrine).

e

In-hospital death

BN samr ous
‘8 UNIVERSITY.
2
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Consider for emergent cardiac intervention if
* STEM|present
= Unstable cardiogenic shock
= Mechanical circulatory support required

|

<_ Follows commands? >—
e l_ < .

N Yes
y

Comatose Awake
TT™ Other critical care
Obtain brain CT management
EEG monitoring
Other critical care
management

B saimr ous
Blel Juivensity
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Environment

Temperature Contro
* To Cool or Not to Cool?

*32-36°C? vs Normothermia?

TREATMENT OF COMATOSE SURVIVORS OF OUT-OF HOSPITAL CARDIAC
ARREST WITH INDUCED HYPOTHERMIA

A Bmiase, M8, BS. Tax Gaav. MB. BS. Mawan D,

The New England
Journal of Medicine 32°Cto 34°C
for
12-24 hours

MILD THERAFEUTIC HYFOTHERMIA TO IMPROVE THE NEURDLOGIC
OUTCOME AFTER CARDIAC ARKEST

BN samrLous
Blall olivensity

b

And Then...

TTM-1

Targeted Temperature Management
at 33°C versus 36°C after Cardiac Arrest

« “..33°C did not confer a benefit .
as compared with a targeted J/R

4 ARSI

temperature of 36°C.” 33C VS 36C

BN samr Louss
Bled univensite Nielsen et a; TTM Trial Investigators. NEIM 2013
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Targeted Temperature Management...
Post TTM-1

>10% alive
HYPERION Trial Targeted Temperature Management with good neuro
October 2019 for Cardiac Arrest with Nonshockable Rhythm outcome

at 90 days at 33C
(vs 5.7% at 37C).

Targeted Temperature Management at 33 Versus

36 Degrees: A Retrospective Cohort Study LI GG (G R

survival (and favorable
neuro outcomes) with
TTM 33C.

March 2020

B saimr ous
8 UNIVERSITY.
5 4

Should we cool them after cardiac arrest?

Rebound Hyperthermia

Hypothermia versus Normothermia
after Out-of-Hospital Cardiac Arrest

Body Temperature (€)

* “..targeted hypothermia (33°C)
did not lead to a lower incidence
of death by 6 months than

targeted normothermia (37.5°C).”

N Hows since Rundomiration
BN samrLous

BIG vniversite T paniiewices forthe o

R

y v Fgure | Body Tempersture during the Intervention Persod

O O O C a
ROSC +
Comatose

Fever
Control for
ALL

I
; ’ -
™ Deeper TTM
o <36-37°C (33-35°C)

27
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Further Considerations

ECMO for Cardiac Arrest?

CPR
+
ECMO

?{T\;‘—} IniveRsity

4/21/2023

Where should ECMO occur?
* OR/Cath Lab s
. Icu
* Emergency Department Z mm;mpw niversty of New Mexico has
perfrmed th frt prehospital ECPR in the US
* ..Prehospital/EMS? . -
> i ;

F

UNM debuts new response to cardiac arrest

P @Lic
Il interview on

month's podcast
a—

UNM debuts new response to cardiac arrest

buguergue Journal

Hamway, Stephen. “UNM debuts new
ponse to cardiac arrest.”

@2achshinar, “University of New Mexico has Albuquerque Journal. 7 October, 2019.

performed the frst prehospital ECPR in the US."

|| Hutin, Alice MD, MSc, et al. “How Physicians Perform Prehospital ECMO Tuitter 8 October, 2015, 10:46p.m. SAINT LOUIS]
: . ol EC (2019, 10:46p.m.

UNIVERSITY.

December 1, 2017.

29

F

Key Scenarios for ED-ECMO

tlypqxemm M: Pulmonary
P y :
Failure/COVID-19 EREein]
Toxicologic Severe
Overdoses Cardiogenic Shock

Cardiac Arrest/
Refractory Ventricular
Tachyarrhythmias

SAINT LOUIS|

UNIVERSITY.
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e NEW ENGLAND . .
JOURNAL of MEDICINE The Inception Trial F

Early Extracorporeal CPR for Refractory Out-of-Hospital Survival with Favorable Neurologic Outcome at 6 Mo

Cardiac Arrest
0
16
/70
10/63

E-CPR and conventional CPR had

similar effects on survival with a
avorable neurolo:c outcome.”

n MM, et al. N EnglJ Med.

+Bridge t;Récovery

*Bridge to Advanced Therapy
cations for €CHO' ., *Bridge to Decision

*Bridge to Transplantation

Racial and Ethnic Differences in Bystander
CPR for Witnessed Cardiac Arrest
B White B Black or Hispa W White
A Cardisc Arreats st Home B Cardiac Arrests in Public

e nn

013 2014 2015 016 2007 2018 2019 004 2015 2006 2017

* Primary outcome -- Initiation of bystander CPR

H} SAINT LOUIS

R vvensity Garcia RA, et al. Racial and Ethnic Differences in Bystander CPR for Witnessed Cardiac Arrest. N Engl Med. 2022 Oct

with Bystander CPR

Percentage of Cardiac Arrests
Percentage of Cardiac Arrests
with Bystandes CPR

4/21/2023
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SUMMARY

*A —video Intubation, No/limit CPR pauses.

Adult OHCA Chain of Survival

*B- Lung Protective Ventilation is essential!
Goal Sp02 92% - 98% and Pa02 75-100 mmHg Good CPR is most
* C - Anterior-Posterior Pads = better capture. important.

— Goal MAP = 65-70 (SBP>90).
« After ROSC > Norepi 1% for shock.

* D — Comatose? > CT head +/-EEG>TTM

* E - prevent & Control Fevers. TTM 36-37.

* TTM # Normothermia

* F — ECMOJ/ECLS is a Bridge...

SAINT LOUIS
UNIVERSITY.
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