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Chain of Survival

 Out-of-Hospital Cardiac Arrest (OHCA) is a common public
health concern that affects approximately 360 000 patients per
year in US

=» Survival after OHCA varied between US regions (4.2%—-19.8%)

=>» only 3% to 7% recovering to their precardiac arrest functional
status

=» Low survival rate
=» Survival is disparate with 15 fold differences
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The EMS system

If you’ve seen one EMS system, you’ve seen one EMS system.



Ten Programs to Improve Cardiac Arrest Survival

1. Establish a cardiac arrest registry

2. Begin Telephone-CPR with ongoing training and QI

3. Begin high-performance EMS CPR with ongoing training and QI
4. Begin rapid dispatch

5. Measure professional resuscitation using the defibrillator recording (and voice if
possible)

6. Begin an AED program for first responders, including police officers, guards, and
other security personnel.

7. Use smart technologies to extend CPR and public access defibrillation programs
to notify volunteer bystanders who can respond to nearby arrest to provide early
CPR and defibrillation

8. Make CPR and AED training mandatory in schools and the community
9. Work toward accountability — submit annual reports to the community
10. Work toward a culture of excellence



Cardiac arrest registry
Telecommunicator CPR
High-performance CPR
Rapid dispatch

 Lower Hanging Fruit



Simplfied Utstein Survival Report

Resuscitation attempted

Non-Medical etiology

Medical etiology

Witnessed arrest

Unwitnessed arrest (EMS personel)
Witnessed arrest
(Bystanders)

Initial rhythm asystole Initial rhythm VF/ANT Other initial rhythm
Admitted to hospital Admitted to hospital Admitted to hospital
Discharged alive ( Discharged alive J Discharged alive
Neurological status Neurological status Neurological status
CPC1or2 CPC1or2 CPC1or2
CPC3or4 CPC3or4 CPC3or4

1. Cardiac Arrest Registry
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* Basis for all improvement

* Requires core resources

* Feedback to providers

* Benefit of Hawthorne effect
* Must involve hospitals

1. Cardiac Arrest Registry
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CPC1-2 at 1month
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Created by: Hiroshi Takyu, Takahiro Hara, Genki Hoshino, Shota Tanaka, Ryo Sagisaka,Hideharu Tanaka,

*In Japan, a national Utstein
based registry for all OHCA was
established in 2005.

Around 130,000 cases have
been registered every year,
totaling over 1.3 million cases
by end of 2017.

*The survival rate of witnessed
cardiogenic cardiac arrest
improved from 3.3% in 2005 =»
7.2% in 2014.
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Table 1. Outcome before and after e-Registry

Shockable \
After(N=177) Before(N=583) P
2hr ROSC 43.1% 40.0% 0.23
Discharge 24.1% 19.4% 0.10
fCPC 15.4% 5.9% <0.001

Non-shockable
After(N=1329) Before(N=4953) =

2hr ROSC 29.6% 25.4% 0.001
Discharge 5.0% 3.9% 0.04
fCPC 1.0% 0.3% 0.001
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2. Dispatcher Assisted CPR




1. Commitment to T-CPR

2. Train and Provide Continuing Education in T-CPR for all
Telecommunicators

3. Conduct Ongoing Quality Improvement (Ql) for all Calls in which a
Cardiac Arrest is Confirmed by EMS Personnel and in which
Resuscitation is Attempted

4. Connection to EMS Agency

5. Designated Medical Director

6. Recognition for Outstanding Performance

. Dispatcher Assisted CPR
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e All Caller Interview s he/she conscious

and responding?

e Performance standards

-

* Quality feedback is essential

— % recognition of cardiac arrest s he/she breathing

normally?

!/-

— % delivering instructions

-

— Time to CA recognition

— Time to first compression

Probable cardiac arrest

e Send maximum help
® Begin telephone CPR

S

2. Dispatcher Assisted CPR



Telephone CPR (T-CPR) Time Interval Standards

Tumiz betwean 911 csll and Out-af-Hospital Cardiae Arrest (OHCA) Recognitan
———————————————— <60 seconds —|

HIGH- iime betweean 911 call and Celivery of T-CHH

PERFORMANCE | <120 seconds
SYSTEM |

SECOR A
)

MINIMAL
ACCEPTABLE Time bﬂwwj: ;dal :;mc: Recognition ‘
STANDARD | e Porfrmence Pecsmaipnctaion 645

Time betwean 917 call and Delivery of -CPR
_________________ 180 seconds i PR e e gt SN Mg my g g
Perforrmines Recoymmendation #5*

STEP1 STEP 2 STEP3 STEP &' STEPS
%11 call connects Primary PSAP connects  Address acquisition Recognition of OHCA Dedivery of first
ta Primary Public Safety  to Emergency Medical 1. Call rakear verbally T-CPR compression
Andwearing Foint (PSAP)  Diapatch (EMD) PSAP recognizes OHGA and contnued
2. Instructions started T-CPA suppon

for T-CPR
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AHASER | AHARMS | JHBS 2018 2017 2012
Ej-ff E < 30FD < 60FD < 60FD> 35§ 38FD n/a
¥f‘:|§ Eﬁ < 60FP < 120D < 60FD 45§ AQFD n/a
R IHhR (%) 95% n/a 80% 76.1% 68.5% 60.8%
| = Mk 5 " %
,iﬂ@ <1208 < 180 < 180Fb 176%1 161FD n/a
RRINEGEE)  75% n/a 60% 73.9% 70.8% 58.6%

2. Dispatcher Assisted CPR




e Correct hand position

e Compression rate of 100-120 beats per minute

e Depth of compression of 2 inches (5-6 cm)

e Full recoil on the upstroke

e 50:50 duty cycles

e VVentilations of one second each

e Minimal interruptions of CPR (no pause to exceed 10
seconds)

e Intubation and IV start without pausing chest compressions

3. High Performance CPR




Performance Goals:
e Chest compressions given >90% of the available time
e Rate 100-120 compressions per minute

e Depth (if measurable) 5 cm

e Full recoil on the upstroke

e Pre-charging defibrillator prior to rhythm assessment
e CPR immediate after shock

e No pause in CPR greater than 10 seconds

e Intubation and IV start without stopping CPR
*“Practice like you play” to performance standards /88
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Positions for 6-Person High-Performance Teams*

pARWA “This is a suggested

team formation. Roles
may be adepted 10
local protocol.
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3. High Performance CPR-pit crew




Records identified through
database search
(n=208)

E‘ e 47 duplicate records

Records screened
(?’1 = ].6].) e 104 reviews or

commentaries or
abstracts

e 46 non-human studies

Identification

Full text articles reviewed

(n=11)

e 3no clear
& intervention/outcome
measure
Studies included in

qualitative synthesis

(n=28)

e I1no
’ control/ comparator

Studies included in meta-

Included QEligibility §Screening

al-lal S1S Article
(n :y7) A Systematic Review and Meta-Analysis of the Implementation
of High-Performance Cardiopulmonary Resuscitation on

Out-of-Hospital Cardiac Arrest Outcomes

Qin Xiang Ng *'*, Ming Xuan Han, Yu Liang Lim and Shalini Arulanandam



Odds ratio (95% CI)
Bobrow et al., 2008 —&— 250 (1.75 to 3.38)
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Figure 2. Forest plot showing pooled OR for survival-to-discharge with HP CPR or similar intervention compared
to controls [12,14,16,20-22].



Odds ratio (95% CI)

Bobrow et al., 2008 —- 1.85 (1.50 to 2.28)
Lee et al., 2020 B 1.79 (1.61 to 1.99)
McHone et al., 2019 : : : - 1.92 (0.38 to 9.80)
Nehme et al., 2021 . 0.96 (0.87 to 1.06) Test for heterogeneity
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Figure 3. Forest plot showing pooled OR for any ROSC with HP CPR or similar intervention compared to
controls [12,14-16,20,21].



Odds ratio (95% CI)

Lee et al., 2020 1 1.30 (1.13 to 1.49)
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Figure 4. Forest plot showing pooled OR for good neurological outcomes with HP CPR or similar intervention compared
to controls [14,20,21].






&

it [EBRRieENE1Z2] 3 [kE]
HYBFE

IRERSHIERR



Symptoms Triggering Rapid Dispatch:
» Unconscious
« Difficutty breathing *In King County rapid dispatch is used

+ Stroke symptoms in approximately 30 % of EMS calls
e Chest peéiir“ =» Dispatch time < 15 seconds

* Selzure
* Major trauma
* Diabetic hypoglycemia

4. Rapid Dispatch




* Begin to send some help as soon as it is clear any help is needed.

— Can send initial responder prior to completion of the entire question
sequence

* Establish performance standards — 60 seconds
e Package with T-CPR ( DA-CPR)

4. Rapid Dispatch




Higher Hanging Fruit



TEE CPR HiE £ R IO ER
Recommendations for CPR Feedback and nnitnring % L /( 1@ El] H_.l' Eﬁ jii ]a— a% E’J
COR LOE Recommendations — C P R QQ%ZE = -_:I E"J 13& /£

1. It may be reasonable to use audiovisual

2b B-R fgedba-:ﬁ dleﬁ.fic.es during EF'R_fr:-r real- ° RCT Study . L;ﬂg%

time optimization of CPR performance.

2. It may be reasonable to use physiclogical AEE m B :EIJ ;"‘i ,_j( ;5TE 152 l//( & Hl] :ZB

(mm

amet ch as arterial blood
= LD E?er:;zfeej ;d—tijga?C%lﬁwshSEfeasible g tﬁ IR IHCA 7WAE’J'—
to monitor and optimize CPR quality.
= REERERS 25% (54%

versus 28.4%; P<0.001)

5. Measurement of Resuscitations
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5. Measurement of Resuscitations




« 2ZR[O]§E : Review all resuscitations!
» JESIRLS : Like being present at the scene

E fBFE & - Explain gaps in chest compression J\
-+ IR[EESER ¢ Accurately determine CPR fraction 4
é‘ 5 NZEH : Great teaching tool %

5. Measurement of Resuscitations




8:3%
8.0%

5o —4W———————————————

3.6%

2.9%

0.8%

0.3%

2012 2013 2014 2015 2016 2017 2018

eBmRates for Substandard Care e®wAED record missing/damage
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* Keep training simple (Hands-only CPR)

. Prowde p05|t|ve feedback

6. Police / Fire Co-Responder



Mobile Phone Technologies to Alert
Bystanders of Events Requiring CPR

Recommendation for Mobile Phone Technologies to Alert

Bystanders of Events Requiring CPR

COR LOE Recommendation
1. The use of mobile phone technology by
74 B-NR emergency dispatch systems to alert willing

bystanders to nearby events that may
require CPR or AED use is reasonable.™

7. Smart Technology- 2 [K<F:E&

Benefit shown in Stockholm in June 2015
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e Alert the public

e Smartphone apps exist for this task

e PulsePoint, SMS Lifesavers, GoodSAM
e Benefit shown in Stockholm in June
2015

e AED Registry might help — Premise
information in CAD system, at minimum

7. Smart Technology- 2 [K<F:E&

Benefit shown in Stockholm in June 2015

system and standard EMS at the same time. The location of all laypersons who

|
If an OHCA is suspected, the dispatcher activates the mobile-phone positioning
are trained in CPR is then determined and matched with the location of the

|

- incoming emergency call
;‘ J
/ EMS dispatch 7
o8 L Py
5

SMS: OHCA at
24 Main St.

The geographic location of the

source of all incoming emergency
calls in.Sweden can be determined
\, automatically.

Figure 1. Mobile-Phone Positioning System.

Dispatchers were instructed to activate the mobile-phone pasitioning system (MPS) in cases of suspected out-of-hospital cardiac arrest
(OHCA). Lay volunteers who were trained in cardiopulmonary resuscitation (CPR) and who were located within a S00-m radius of pa-
tients who were randomly assigned to the intervention group were contacted by means of short-message-service (SMS) messaging and
a computer-generated voice call to their mobile phones. Patients with a cardiac arrest that was witnessed by emergency-medical-servic-
es (EMS) personnel and patients in whom resuscitation was not attempted by the EMS personnel (because of ethical reasons or obvi-
ous signs of death) were excluded from the final analysis.




1808 Patients underwent randomization

861 (48%) Were assigned to

947 (529) Were assigned to control group ot t'
intervention group

405 Did not have OHCA - = 389 Did not have OHCA
L L
542 Had OHCA 472 Had OHCA
169 Were not treated by EMS 149 Were not treated by EMS
12 Had OHCA that was wit-  |-——| I —=| 17 Had OHCA that was wit-
nessed by EMS personnel nessed by EMS personnel
Y |
Final Analysis 361 Were treated by EMS 306 Were treated by EMS
Primary 172 (48%) Received bystander-initiated CPR 188 (6296) Received bystander-initiated CPR
Outcome (data were missing for 1 patient) (data were missing for 1 patient)

Figure 2. Randomization and Treatment of Patients after Activation of the Mobile-Phone Positioning System by
Emergency Dispatchers.

7. Smart Technology- 2 [K<F:E&

Benefit shown in Stockholm in June 2015




Table 2. Primary and Secondary Outcomes.*

Outcome Intervention Control Difference (95% ClI) P Value
no. of patients/total no. (%) percentage points
Primary outcome: bystander-initiated CPR 188/305 (61.6) 172/360 (47.8) 13.9 (6.2t021.2)  <0.001
Secondary outcome
30-day survival 32/286 (11.2) 28/326 (8.6) 26(-2.1t07.8)  0.28
Return of spontaneous circulation 90/306 (29.4) 105/361 (29.1) 0.3 (-6.51t07.3) 0.93
Shockable rhythm: ventricular fibrillation 58/301(19.3) 60/347 (17.3) 2.0 (-4.0to 8.0) 0.52
or ventricular tachycardia
Bystander-initiated CPR including CPR 196/305 (64.3) 197/360 (54.7) 9.5 (2.0t016.9)  0.01

performed with telephone instructions

* C| denotes confidence interval.

7. Smart Technology- 2 [K<F:E&

Benefit shown in Stockholm in June 2015
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7. Smart Technology- 2 [K<F:E&

Benefit shown in Stockholm in June 2015
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8. School and Community CPR-USA
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Public Health )

Division of
Emergency
Medical

Services

2018 Annual Report

to the King County Council
September 2018

9. Accountability




2017 Highlight: Overall survival to hospital discharge based on arrest before or after arrival of EMS personnel and
initially monitored cardiac arrest rhythm:

Initial Cardiac Arrest Rhythm Patients Patients Survived To Percent
Treated Hospital Discharge Survived
Arrest Before Arrival of EMS 1,084 210 19%
Ventricular Fibrillation/ Tachycardia (VF/VT) 302 146 48%

- Transparency

|

o Accountability -

T

- Community involvement and engagement

LI Y 5 I L7 £ 270
Not Shockable, but unknown if PEA or asystole 4 2 50%
Unknown 2 (0] 0%

Total 1,215 251 21%

Utstein Group: Survival to hospital discharge for arrests due to heart disease, witnessed by bystanders
(excludes EMS-witnessed arrests), with an initial heart rhythm of VF or VT:

Year 2017 2013-2017

Survival Rate 115/205 (56%) 525/962 (55%)

9. Accountability-Seattle & King County




Bystander CPR, AED usage rates and
OHCA survival 2011-2016 in Singapore

60% CPR:2.5x
AED :2.6x 1T

50% :
Utstein 2.0x
40%
32.9%
30%
22.0%
20% 48

0%

2011 2012 2013
Bystander CPR Bystander AED usage

9. Accountability- Singapore

54.1%
50.7%

15.3%

2014 2015

Bl Utstein Survival Rates

56.4% 163

23.4%

21.3%

2016

-=Total Survivors
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47.3%

- ‘OHCA (CPC1&CPC2) S/ll?r 121
02— -10

J

1024 1034 104£F 1054F 106F 1074F 1084E(F4R)

9. Accountability- Taipei
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40.0%

35.0%

30.0%

25.0%

20.0%

15.0%

10.0%

5.0%

0.0%

All age, all causes,

29.9%

26.3%
25.1%

a1t MRISE (BEFRIR)

22.6%

6.4%

EMS treated and

8.1%

3.4% 2-9%
2011 2012

—@®—Survival event

3.7%

2013

=— Any ROSC

Resuscitation attempted

3.9%

2014 2015

——2H ROSC

5.0%

37.0%

2016 2017 2018

Survival to Discharge

el CPC=<2



70.0%

60.0%

50.0%

40.0%

30.0%

20.0%

10.0%

0.0%

ait™h MESHEIEE (BHEERIR)
Non-EMS witnessed, Bystander Witnessed, Shockable

64.0%

50.0% 50.3%

22.2% 22.3%

20.6%

2011 2012 2013 2014 2015 2016 2017 2018

—@—Survival event =—Any ROSC —a—2H ROSC Survival to Discharge i CPC<2




ait™m HAEmIEE (BERIR)
Non-EMS witnessed, Bystander CPR, Shockable

2011 2012 2013 2014 2015 2016 2017 2018

—@— Survival event =—Any ROSC —fr—2H ROSC Survival to Discharge e CPC<2
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Team
Agreed upon goals
Feedback

10. Culture of Excellence Leadership




HOSPITAL

- Cardiac resuscitation Center

*Extracorporeal CPR

*Post cardiac arrest care

*Recovery and Survivorship After Cardiac Arrest



Cardiac Resuscitation Center

e 2014 Arizona Cardiac Resuscitation Center

OTherapeutic hypothermia
OPrimary PCI

O+/- ECMO

CIBypass 20 min

EMERGENCY MEDICAL SERVICES/ORIGINAL RESEARCH

Statewide Regionalization of Postarrest Care for
Out-of-Hospital Cardiac Arrest: Association
With Survival and Neurologic Outcome

Daniel W. Spaite, MD*; Bentley J. Bobrow, MD; Uwe Stolz, PhD, MPH; Robert A. Berg, MD; Arthur B. Sanders, MD;
Karl B. Kern, MD; Vatsal Chikani, MPH; Will Humble, MPH; Terry Mullins, MBA; J. Stephan Stapczynski, MD;
Gordon A. Ewy, MD; for the Arizona Cardiac Receiving Center Consortium™

*Comresponding Author. E-mail: dan@aemrc.arizona.edu.



Cardiac Resuscitation Center

Survival to Hospital Discharge Odds Ratio [95% CI]
All Rhythms (N=1947) i —— 2.22[1.47,3.34]"
Witnessed Arrest & Initial Shockable Rhythm (N=378) i i 2.96 [1.63, 5.38]4(
Initial Shockable Rhythm (N= 586) i —— 2.39 [1.46, 3.91]*
Initial Rhythm of Asystole or PEA (N=1356) -I—-— 1.65[0.79, 3.42]i
0.1 1 10

Positive Neurologic Outcome

All Rhythms (N=1943) | —— 2.26 [1.37, 3.73]°
Witnessed Arrest & Initial Shockable Rhythm (N=378) E—I— 2.12 [1.14, 3.93]+
Initial Shockable Rhythm (N=586 ) E+ 2.06 [1.18, 3.60]*
Initial Rhythm of Asystole or PEA (N=1352) E = 1.69 [0.55, 5.22]i

1

0.1 1 10
Odds Ratio

Figure. Comparison of outcomes for the after intervention period versus the before intervention period. Forest plots showing aOR
for survival and survival with favorable functional outcome for the after intervention period versus the before intervention period
(OR >1 favors the after period) for the entire study population (all rhnythms) and several subgroups. *OR adjusted for the following:
age, sex, EMS response interval, witnessed arrest, initial rhythm on EMS arrival, bystander CPR provision, location of OHCA, and
EMS use of MICR. TOR adjusted for the following: age, sex, EMS response interval, bystander CPR provision, location of OHCA, and
EMS use of MICR. *OR adjusted for the following: age, sex, EMS response interval, witnessed arrest, bystander CPR, location of
OHCA, and EMS use of MICR.



Cardiac resuscitation Center

Cardiac Arrest Centers

Recommendation for Cardiac Arrest Centers

COR LOE Recommendation

1. A regionalized approach to post—cardiac
arrest care that includes transport of
acutely resuscitated patients directly

2a C-LD to specialized cardiac arrest centers

Is reasonable when comprehensive

postarrest care is not available at local

facilities.'™'®




Cardiac resuscitation Center

Table 1. Resuscitation Center Criteria

Level |
Must meet all requirements of an STEMI receiving center
I5 a designated hospital champion for cardiac resuscitation
Actively participates in multidisciplinary group to monitor, provide feedback, and improve cardiac resuscitation process and outcome
Implements and maintains standard triage and treatment protocols for patient who received cardiac resuscitation consistent with AHA guidelines
Waorks with EMS medical direction and cardiac resuscitation referral centers to develop cardiac resuscitation treatment plan
iz : : ndi
Initiates cardiclogy consult as soon as possible
Universal 24 h/d, 7 d/wk acceptance of cardiac resuscitation patients regardless of diversion status of ED
Has plan to treat simultaneous cardiac resuscitation patients

Has plan for and ability to treat rearrest, including mechanical CPR or pharmacological support
|5 capable of assessing nesd for ICD placement and providing appropriate follow-up
Defers assessment of nostication and withdrawal of care for at least 72 h after cardiac resuscitation

Participates in regional or national quality improvement program to monitor and improve cardiac resuscitation care processes and outcome

Integrates plans for return of the patient to the local community for follow-up care after discharge from the cardiac resuscitation receiving hospital on a routine basis
Provides CPR training for community with the goal of achieving bystander CPR rates =50%

Provides CPR, ACLS, and PALS training for appropriate staff

Has external certification, not self-designation, as part of cardiac resuscitation system of care

Should include at least compression-only CPR training for all employees (The AHA hands-only campaign produces short, easy-to-understand videos to help the general public learn compression-only CPR

24 h/d, 7d/wks

[http-/icprheart.org/ AHAECC/CPRANECC/Programs/HandsOnlyCPR/UCM_475516_CPR-Demos-and-Videos jsp])




Extracorporeal CPR

PubMed Embase EBM
(n=3611) (n = 6145) reviews
(n=248)
A4 Y
Total number of records identified L, Duplicates excluded
(n =10004) (n = 2546)
A 4
Records screened » Records excluded (Kappa = 0.38)
(n = 7458) (n=7384)
Full-text articles excluded
(n=49)
- No control group/comparison (n = 23)
Full-text articles assessed - Review/not original (n = 6)
for eligibility - Case report (n =5)
(n=74) - No timing of ECPR (n=5)
- < 5 patients receiving ECPR (n = 3)
- Not cardiac arrest (n = 4)
- Abstract only (n = 2)
- No relevant outcomes (n = 1)
Extracorporeal cardiopulmonary resuscitation for cardiac arrest:
Y
Studies included A Systematlc review
(n=25)
Mathias J. Holmberg2®, Guillaume Geri¢d, Sebastian Wiberg®¢, Anne-Marie Guerguerian’,

Fig. 1. . u b, h P | ab,*

PRISMA diagram. Michael W. Donnino®9, Jerry P. Nolan", Charles D. Deakin', Lars W. Andersen®” | and

Out of 7458 screened records. 74 articles were assessed for eligibility, and 25 studies were International Liaison Committee on Resuscitation’s (ILCOR) Advanced Life Support and

included. Pediatric Task Forces



Extracorporeal CPR

E Adult OHCA: Survival to hospital discharge/one month

B | Adult OHCA: Long-term survival

Study Odds Ratio, 95% ClI Study Odds Ratio, 95% CI
Agostinucci, 2011 1.33 [0.07, 26.37] t Cesana, 2017 0.18 [0.08, 0.39] —
Cesana, 2017 0.19 [0.09, 0.40] = : S P —
Choi, 2016 4.93 [0.90, 26.84] t Kim, 2014 Z2.18[0.61, 7.79] ]
Hase, 2005 0.67 [0.29, 1.56] —t+— Maekawa, 2013 6.60 [1 25, 3495] '
Kim, 2014 0.78[0.29, 2.10] — Sakamoto, 2014 6.41 [2.98, 13.81] ——
Lee, 2015 0.37 [0.13, 1.05] — 1 Siao, 2015 3.00 [0.97, 9.30] —t—
Maekawa, 2013 4.20[0.97, 18.18] — Tanno. 2008 2 66 [1 35 5 25] —t
Poppe, 2015 1.90 [0.35, 10.24] L " ' I i : : :
Sakamoto, 2014 5.45[2.86, 10.39] S 0.01 0.1 1 10 100
Siao, 2015 4.10[0.79, 21.2§] : Favours no E-CPR Favours E-CPR
Tanno, 2008 3.31[1.61, 6.77] —
Venturini, 2017 0.36 [0.03, 3.90] t
0.01 0.1 1 10 100

Favours no E-CPR  Favours E-CPR

Extracorporeal cardiopulmonary resuscitation for cardiac arrest:
A systematic review

Mathias J. Holmberg2®, Guillaume Geri¢d, Sebastian Wiberg®¢, Anne-Marie Guerguerian’,

Michael W. Donnino®$, Jerry P. Nolan", Charles D. Deakin!, Lars W. Andersen3®", and

International Liaison Committee on Resuscitation’s (ILCOR) Advanced Life Support and
Pediatric Task Forces



Extracorporeal CPR

C | Adult OHCA: Favorable neurological outcome at hospital discharge/one month

IEI Adult OHCA: Long-term favorable neurological outcome

Study Odds Ratio, 95% CI Study Odds Ratio, 95% CI
Choi, 2016 10.29 [1.45, 72.81] 1 Kim, 2014 9.27[1.12,76.73] ) t
Hase, 2005 0.71 [[]2?, 184] e Maekawa, 2013 4.53 [0.33, 24?3] 1
Kim, 2014 9.27 [1.12, 76.73] = g gt el o L
b el L s \ Schober, 2017 2.811[0.31, 25.08] .
Poppe, 2015 1.82[0.19, 17.78] J si M N
iao, 2015 8.22[1.88, 36.05]
Sakamoto, 2014 8.89 [2.68, 29.4] —+——  Tanno.2008 LS5 1070, 4861 A
Siao, 2015 25.40 [2.68, 240.70] 1 4 [ t } I
Yannopoulos, 2016 11.14 [3.81, 32.61] S L Fam?;m p— ! S EngR L
Yannopoulos, 2017 4.00 [2.08, 7.69] —t
0.01 0.1 1 10 100

Favours no E-CPR.  Favours E-CPR

Extracorporeal cardiopulmonary resuscitation for cardiac arrest:
A systematic review

Mathias J. Holmberg2®, Guillaume Geri¢d, Sebastian Wiberg®¢, Anne-Marie Guerguerian’,
Michael W. Donnino®$, Jerry P. Nolan", Charles D. Deakin!, Lars W. Andersen3®", and
International Liaison Committee on Resuscitation’s (ILCOR) Advanced Life Support and
Pediatric Task Forces



Extracorporeal CPR

* ECPR can be used as a salvage therapy for refractory cardiac
arrest that does not respond to conventional Advanced Cardiac

Life Support (ACLS) therapies.

 ECPR can be deployed for both in-hospital and out-of-hospital
cardiac arrest patients :
— Out-of-hospital cardiac arrest survival salvaged with ECPR is about 20%.

— In survivors, the neurological outcomes generally fall into CPC categories
1 or 2.

Stub, D. et al. Refractory cardiac arrest treated with mechanical CPR, hypothermia, ECMO and early reperfusion (the CHEER
trial). Resuscitation 86, 88—94 (2015). [PMID25281189]

Patricio, D. et al. Comparison of extracorporeal and conventional cardiopulmonary resuscitation: a retrospective propensity
score matched study. Crit Care 23, 27 (2019). [PMID30691512]



https://www.ncbi.nlm.nih.gov/pubmed/25281189
https://www.ncbi.nlm.nih.gov/pubmed/30691512

Extracorporeal CPR

General Inclusion criteria

INCLUSION CRITERIA*

Age + Time in min < 100
(ambulance call time to time of decision in min)**
alternatively Time only <60min

Witnessed cardiac arrest

Shockable initial rhythm

Bystander CPR within 5 min

No known end-stage disease

*Does not apply to accidental hypothermia ** ROSC <20min is considered continuous cardiac arrest; ROSC =20min is considered as separate arrests, the longer
cardiac arrest time is taken



Extracorporeal CPR

* Factors at the bedside that almost certainly favor exclusion
— Age >65
— End-tidal CO, less than 10 mmHg

— Femoral cannulation impossible (e.g. iliacofemoral occlusion / occluded
IVC filter / severe peripheral vascular disease)

— Known aortic regurgitation > mild

— Presence of pericardial effusion or tamponade with suspected aortic
dissection

Stub, D. et al. Refractory cardiac arrest treated with mechanical CPR, hypothermia, ECMO and early reperfusion (the CHEER
trial). Resuscitation 86, 88—94 (2015). [PMID25281189]

Patricio, D. et al. Comparison of extracorporeal and conventional cardiopulmonary resuscitation: a retrospective propensity
score matched study. Crit Care 23, 27 (2019). [PMID30691512]



https://www.ncbi.nlm.nih.gov/pubmed/25281189
https://www.ncbi.nlm.nih.gov/pubmed/30691512

Extracorporeal CPR

Criteria fulfilled Survival* Recommendation
5/5 ~ 46%
Reasonable inclusion
4/5 ~12%
3/5 ~0%
Extremely infrequent on compassionate basis
2/5 ~0%
1/5 ~0%

* Only OHCA, local experience Victorian ambulance and The Alfred ECPR program
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Extracorporeal CPR

Recommendation for Extracorporeal CPR A

F
CR | L0 | Recommendation + ECPREJNEA TSl 4R
There is insuffici i = =
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extracorporeal CPR (ECPR) for patients (Zb-C-LD)

with cardiac arrest. ECPR may be
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2b C-LD considered for select cardiac arrest
patients for whom the suspected cause ECPRCircuit a
of the cardiac arrest is potentially 3

reversible during a limited period of
mechanical cardiorespiratory support.
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Recovery and Survivorship After Cardiac Arrest
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