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84 patients
ACEH sans cause extra-cardiaque évidente
Coronarographie immeédiate quelque soit ECG
Artere occluse ou lésion instable: 70%
ATL réussie améliore |le pronostic par étude multivariée



PROCAT
study

714 OHCA admitted to ICU

Respiratory failure = 131
Brain injury = 17
Metabolic disorders = 15
Haemorrahge = 10
Miscellanecous = 106

ST segment elevation ]

No obvious extra-cardiac
etiology
(direct coronary angiogram)
N = 435 (61%)

( Other ECG patterns

No significant lesion
n= 125 (42%)
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No or failed PCI
n =223 (74%)

Dumas F et al. Circ Cardiovasc Interv 2010;3:200-207




In-hospital survival rates

OHCA and ST segment elevation

High rate of acute coronary occlusion or « unstable lesion »
Successfull PCI seems to improve survival
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Survivors: 174/435 (39%)

40 - O Successful PCI
M No or failed PCI

Survival rate (%)

CPC levels 1/2: 160/174: 92% %

20 -

10 -

0

ST segment elevation Other ECG patterns

Dumas F et al. Circ Cardiovasc Interv 2010;3:200-207



Registres comparant la coro immediate ou non dans I'AC

JM. Larsen, J. Ravkilde / Resuscitation 83 (2012) 1427-1433

Study Year N Design Crude OR for survival (95% ClI)
Bulut 2000 72 Retrospective 1.13 (0.29, 4.43)
Merchant 2008 110 Retrospective - 3.44 (1.27, 9.33)
Nicisen 2009 986 Prospective - 1.70(1.32, 2.19)
Reynolds 2008 241 Retrospective e 2.46 (1.37,4.43)
Aurore 2011 445 Reftrospective . 2.74 (1.57,4.76)
Cronier 2011 111 Prospective - 3.41 (1.20, 9.67)
Grasner 2011 584 Prospective ——— 7.22 (4.73, 11.02)
Mooney 2011 140 Prospective S e 2.65 (1.24, 5.67)
Tomte 2011 174 Prospective —_————— 2.45(1.04,5.74)
Strote 2012 240 Refrospective ————— 2.68(1.42, 5.03)
Overall (l-squared = 74%, p<0.001) O 2.78 (1.89, 4.10)
Favours conservative treatment Favours acute CAG
T T T

0.1 1 10 100



...Etudes randomisées...

Coronary Angiography after Cardiac
Arrest without ST-Segment Elevation:
the COACT ftrial

On behalf of the COACT investigators
Jorrit Lemkes, MD, Interventional cardiologist

Amsterdam UMC, Vrije Universiteit Amsterdam, the Netherlands



Coact Trial

Trial design

Randomization

Immediate
992 OHCA —> coronary  —
patients with angiography
ROSC, without 90-day
STE survival
Delayed
— coronary

angiography



Coact Trial

Procedures, treatments and characteristics |l
of coronary artery disease

Median time from arrest to CAG (IQR) - hr 2.3(1.8-3.0) 121.9 (62.0-197.3)
Arteries with stenosis - no.fotal no. (%) R e—— T —
e e 72/285 (27.2%) 49/172 (28.5%)

s | spesaro%) | zenrzaesw)
Revascularization teatment—no.C6 | |
cABG | 17(62%) | 23(81%)

received urgent intervention because of cardiac deterioration, * 95% of patients who survived until hospital discharge.
* Six of these patients received urgent intervention because of cardiac deterioration.




Overall survival
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Overall survival (%)

A
S
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Hazard ratio
1.11 (95% CI, 0.83-1.49)

67.2%

64.7%

— Delayed coronary angiography
- |Immediate coronary angiography

o

No. at risk
Immediate 273
Delayed 265

L

15 30 45 60 75 90
Days since randomization

183 178 176 176 176 176
191 183 181 179 179 178

Coact Trial
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Coact Trial

W)

Secondary end points

T major bleeding - no. (4
Nead forrenai repacement therapy 1.0 | 8(9%) | 1624 | OR.070026:176)

Duration of inotropic/catecholamine support - days
Median (IQR) 1.7 (1.1-2.7) 1.9 (1.2-2.7)
Geometric mean (95% CI) 16(1.4-18 171519 0.94 (0.79-1.12)

phy group is used as the reference group for odds ratios and mean differences.




Subgroup analysis

Age
<70 (n=320)
>70 (n=218)

Sex

Female (n=113)
Male (n=425)
History of CAD
No (n=343)

Yes (n=185)
Admission lab
pH<7.2 (n=173)
pH27.2 (n=330)
Witnessed arrest
No (n=117)

Yes (n=421)

Time to BLS

<3 min (n=264)

>3 mmn (n=183)
Time to ROSC
<30 min (n=387)
>30 min (n=42)
Signs of ischemia on ECG*
No (n=170)

Yes (n=340)

Favors immediate
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Favors delayed

Odds ratio
(96% C1)

174 (1.03-2.94)
062 (0.36-1.06)

1.33 (062-2.88)
1.09 (0.73-1.63)

1 .44 (091-2.29)
0.77 (0.43-1.36)

1 48 (0.81-2 70)
0 96 (0 59-1.56)

1.42 (0.68-2.96)
1.07 (0.71-1.62)

1.47 (0.85-2.52)
078 (0.43-1.40)

0.89 (0.58-1.37)
064 (0.18-2.20)

0 70 (0.36-1.39)
1 48 (0.95-2 30)

No. survival (%)

Immediate

110(71.4)
66 (55.5)

300 (600)
146 (65.5)

113 (684.9)
63 (63 6)

40 (44 9)
121 (738)

29 (52.7)
147 (67.4)

93 (67.9)
53 (58.9)

138 (69.7)
11 (47.8)

72(76.6)
97 (57.7)

No. survival (%)

Delayed

135 (81.3)
43 (43 4)

42 (667)
136 (67 3)

123 (728)
55 (57 3)

46 (54 8)
121 (729)

38 (61.3)
140 (69 0)

96 (75.6)
49 (527)

127 (67 2)
7 (36.8)

53(697)
115 (66 9)

Coact Trial
\/
\/

P Value for
Interaction

0.007

065
0009
027
0.52
0.12

0.62

007



Coact Trial
JAMA Cardiology | Original Investigation

Coronary Angiography After Cardiac Arrest Without ST Segment Elevation
One-Year Outcomes of the COACT Randomized Clinical Trial

Jorrit S. Lemkes. MD; Gladys N. Janssens, MD: Nema W. van der Hoeven, MD: Lucia S. D_ Jewbak. MD:

Enc A. Dubois. MD. PhD; Martijn M. Meuwsssen, MD, PhD: Topm A. Rijpstra, MD, PhD: Hans A Bosker. MD, PhD:
Michiel J. Blans, MD: Gabe B. Bleeker. MD, PhiD. Remon R Baak, MD: George 1. Viachojannis. MD. PhD:;

Bob 1 W. Ekemans, MD; Pim van der Harst, MD, PhD; iwan C C. van der Horst. MD, PhD:

Mictuel Voskuil. MD, PhD: Joris J. van der Hegden, MD; Albertus Beishuizen, MD, PhD: Martin Stoel. MD, PhD:
Cyrid Camaro, MD. PhD: Hans van der Hoeven, MD. PhD. Jose P. Henngues, MD, PhD.

Alexander P. ). Viaar, MD, PhD; Maarten A Vink, MD. PhD. Bas van den Bogaard, MD, PhD.

Ton A C. M. Heestermans, MD, PhD: Wouter de Ruijter. MD, PhD: Thijs S. R. Deinog. MD. PhD:

Harry J. G. M. Crigns, MD. PhD: Gilian A. J. Jessurun, MD, PhD: Prancbe V. Oemeawsingh, MD, PhD;

Marced T. M. Gosselink. MD, PhD: Koos Plomp, MD; Michael Magro, MD, PhD:

Paul W. G. Elbers, MD, PhD; Eva M. Spoormans, MD: Peter M. van de Ven, PhD:;

Heleen M. Oudemans-van Straaten, MD, PhiD: Nieks van Royen, MD, PhD

Figure 2. Estimates of Survival Among Patients Who Underwent immediate or Delayed Coronary Anglography After Cardiac Arrest
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JAMA Cardiology, September 2020 epub
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104 "
azard ratio, 1.28 (95% C1, 1.00-1.63)
0.9 P=0.06 by log-rank test
0.5
w 074
3
§ 0.6 Delayed or selective angiography
—
.2' 0.5
2 04 Immediate angiography
034
0.24
0.14
0.0 T T J J 1
o S 10 15 20 25 30
Days
No. at Risk
Delayed or selective angiography 265 207 163 145 139 138 133
Immediate angiography 265 195 151 138 129 123 117

TOMAHAWK Trial

Figure 1. Kaplan-Meier Estimates of Death from Any Cause at 30 Days.
Shown is the risk of death at 30 days (the primary end point) among patients who underwent either immediate
angiography or delayed or selective angiography after out-of-hospital cardiac arrest without ST-segment elevation.

ORIGINAL ARTICLE

Angiography after Out-of-Hospital Cardiac
Arrest without ST-Segment Elevation

S. Desch, A. Freund, |. Akin, M. Behnes, M.R. Preusch, T.A. Zelniker, C. Skurk,
U. Landmesser, T. Graf, |. Eitel, G. Fuernau, H. Haake, P. Nordbeck, F. Hammer,
S.B. Felix, C. Hassager, T. Engstrom, S. Fichtlscherer, J. Ledwoch, K. Lenk,

M. Joner, S. Steiner, C. Liebetrau, |. Voigt, U. Zeymer, M. Brand, R. Schmitz,

J. Horstkotte, C. Jacobshagen, ). Péss, M. Abdel-Wahab, P. Lurz, A. Jobs,

S. de Waha-Thiele, D. Olbrich, F. Sandig, |.R. Kénig, S. Brett, M. Vens, K. Klinge,
and H. Thiele, for the TOMAHAWK Investigators®

Rythme choquable et non choquable



Kaplan-Meier survival estimates

10.1161/CIRCULATIONAHA.120.049569

A Randomized Pilot Clinical Trial of Early Coronary Angiography Versus No
Early Coronary Angiography for Post-Cardiac Arrest Patients Without ST-

Segment Elevation: The PEARL Study

Running Title: Kern et al.; Angiography in Resuscitated Patients Without ST Elevation
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Disco Trial.

* Etude suedoise en cours...
* « Design » identique.
* Plus de 1000 patients a inclure



Meta-analyse

JACC: CARDIOVASCULAR INTERVENTIONS VOL. 13, NO. 19, 2020

@ 2020 OY THC AMCRICAN COLLCGC OF CARDIOLOGY TQUNDATION

PUBLISHED BY ELSEVIER

CORONARY

Coronary Angiography in Patients @
With Out-of-Hospital Cardiac Arrest O_ R
Without ST-Segment Elevation

A Systematic Review and Meta-Analysis

Beni R. Verma, MD,” Vikram Sharma, MD,” Shashank Shekhar, MD,* Manpreet Kaur, MD," Shameer Khubber, MD,*
Agam Bansal, MD,* Jarmanjeet Singh, MD,* Keerat Rai Ahuja, MD,* Salik Nazir, MD,"” Michael Chetrit, MD,*
Venu Menon, MD,” Grant Reed, MD," Samir Kapadia, MD"
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EMERGE Trial
Hoépital européen
Georges-Pompidou
AP-HP

Emergency Versus Delayed Coronary
Angiogram In Survivors Of Out-Of-Hospital
Cardiac Arrest Without ST Segment Elevation:

Results Of The EMERGE Trial

Christian Spaulding on behalf of the EMERGE investigators
AHA Late Breaking Trials November 14, 2021

Sponsore d by the Assistance Publique — Hopitaux de Paris and supported by the French Ministry of Health, through the national Programme Hospitalier de Recherche Clinique



EMERGE Trial

EMERGE Randomized Trial

Performing an immediate

CAG after an OHCA without ST segment

. : : Trial Network and Organization Centers: 24
elevation on the post-resuscitation ECG P

. . Principal investigator ¢ “"...' ‘

and no obvious non-cardiac cause of Chistan ol

Sterring Committee

arrest leads to a better outcome versus B S e e
performing a delayed CAG e iyl

Project Manager -, Abel Grine, Sophie Glippa, Jubette Djadi-Prat,
Mandy Nizard, Ophélie Rogler

Clinical Research Assoclate - Khaled Alsaleh, Sabrina Boudhif ,
Djennat Bousry, Myriam Calvet, Fatima Djelouat, Muriel Gernet,

180-day Su rV|Va| Youcef Sekour, Estelle Soued

. . . . Methodologist - Gilles Chateller
with no or minimal neurological sequel P ——
(Cerebral Performance Category (CPC) 1 [ikiasiaaiisskon T

Greater I;aris Area
or 2)

20



EMERGE Trial

Key Inclusion and Exclusion Criteria and Trial Design

Inclusion criteria

Adult patients > 18 years of age

OHCA with return of spontaneous
circulation (ROSC), without obvious
non-cardiac cause of arrest

Admitted to a center with an
intensive care unit and a 24/7
interventional cardiology
department

Exclusion criteria

No ROSC
ST segment elevation
In-hospital cardiac arrest

Participation in another intervention
study

Absence of informed consent

OHCA with no ST segment elevation

!

Check inclusion and exclusion criteria

Randomization

Delayed (48-96 hours) coronary angiogram

Immediate coronary angiogram

L e

Primary end-point: 180 day survivalwith CPC 1or 2

21



Study Flow Chart

In France, in public funded studies,
50% of inclusions must be achived at two years
If this objective is not achieved, the study is stopped

Randomization

(n=338)

EMERGE Trial

Included

(n=279)

Excluded (n=59)

* Lack of informed consent (n=37)
* Other reasons (n=22)

\\4
Immediate coronary angiogram
(n=141)

Received allocated intervention (n=126)

Did not receive allocated intervention (n=15)
(no catheterization)

Analyzed in ITT*(n=138)

Excluded from analysis (n=3)

* Lost to follow-up (n=2)
* Patients’ decision (n=1)

*ITT : Intention To Treat

A4

Delayed coronary angiogram
(n=138)

Received allocated intervention (n=51)

Did not receive allocated intervention (n=87)
* Catheterization before 48h (n=23)
* No catheterization at all (n=64)

Analyzed in ITT*(n=137)

Excluded from analysis (n=1)

* Lost to follow-up (n=1)

22



Baseline characteristics EMERGE Trial

Immediate Coronary Angiogram

Delayed Coronary Angiogram

N=141

N=138

Age (years) Median (IQR) 67 (55-76) 66.5 (55-75.8)
Male sex-n/total (%) 103/141 (73.1) 92/138 (66.7)
Witnessed OHCA- % 88.7 92.7
Bystander CPR-% 75 79.7
Time from OHCA to BLS (min); median (IQR) 3(1-6) 2 (1-5)
Time from OHCA to ROSC (min); median 27 (16.5-36.5) 25 (18-35.3)
(IQR)
Place of cardiac arrest-%
Public area 41.1 42
Home 51.8 53.6
Other 7.1 4.4
Initial rythm-%
Non-shockable 65.2 69.9
Shockable 34.8 30.1
GCS after ROSC; median (IQR) 3(3-3) 3(3-3)
Signs of ischemia on ECG-% 49.6 48.1
LVEF at inclusion-%; median (IQR) 45 (30-55) 50 (30-60)

OHCA: out of hospital cardiac arrest, CPR: cardiopulmonary resuscitation, BLS: basic life support, GCS: Glasgow coma score, LVEF: left ventricular ejection fraction, ECG: electrocardiogram, IQR: interquartile range

23



Procedural data

Immediate Coronary Angiogram
N=141

Delayed Coronary Angiogram
N=138

EMERGE Trial

CAG performed-n/total (%)

Time from arrest to CAG-(hours);median (IQR)

Urgent CAG before planned procedure-n/total (%)

Radial approach-%

Severity of coronary artery disease-n/total (%)
No significant disease
One-vessel disease
Two-vessel disease
Three-vessel disease

PClI-n/total (%)
\(CH
\\[o]

Reasons for not performing PCl-n/total (%)
No significant lesion
No clear culprit lesion
Clear culprit lesion not treated
Other reason

Stent implanted-n/total(%)

126/141 (89.4)

2(2-3)

NA

50.4

57/126 (45.2)
22/126 (17.5)
26/126 (20.6)
21/126 (16.7)

38/126 (30.2)

88/126 (69.8)

35/88 (39.8)
37/88(42.1)
1/88 (1.1)
15/88 (17.1)

35/38 (92.1)

CAG: coronary angiogram, IQR: interquartile range, PCl: percutaneous coronary intervention

74/138(53.6)

65.5 (40.8-74.8)

23/74 (31.1)

76.7

41/74 (55.4)
11/74 (14.9)
10/74 (13.5)
12/74 (16.2)

17/74 (23)
57/74 (77)

20/57 (35.1)
24/57 (42.1)
1/57 (1.8)
12/57 (21.1)

14/17 (82.4)

<0.001

<0.001

<0.001

0.484

0.9

0.359

24



EMERGE Trial

Primary end-point: Survival at 180 days with CPC 1 or 2

1o0r2

Survival 1 with CPC score

Number at risk

Delayed CAG
Immediate CAG

2
e

0.8

0.6

0.4

0.2

0.0

p Logrank=0.339

—— Delayed CAG
——— Immediate CAG

137
138

I I
50 100

Time to event (days)

45 45
50 49

150

45
48



Secondary end-points EMERGE Trial

Immediate Coronary Angiogram | Delayed Coronary Angiogram

N=141

N=138

Overall survival rate-n/total(%)

CPC 1 or 2 at ICU discharge-n/total (%)

CPC 1 or 2 at 90 days

Shock during first 48 hours-n/total (%)

Occurrence of VT/VF during the first 48
hours-n/total (%)

LVEF at 180 days-% (median, IQR)

Length of hospital stay-days (mean, IQR)

Withdrawal of care-n/total (%)

ICU: intensive care unit, CPC: cerebral performance category, VT: ventricular tachycardia, VF: ventricular fibrillation, LVEF: left ventricular ejection fraction

51/141 (36.2)
43/141 (30.5)
40/141 (28.4)
50/129 (38.8)

10/141 (7.1)
60 (50-63)

7(2-13)

56/141 (39.7)

46/138 (33.3)
40/138 (29.0)
34/138 (24.6)
53/133 (39.8)

5/138 (3.6)
57.5 (51-60)

5 (1-11)

65/138 (47.1)

0.308
0.254
0.293
0.857

0.207

0.259

0.749

0.214

26



EMERGE Trial

Discussion

. jl'heI igcléjsions were stopped before the planned number of patients were
include

The results from EMERGE confirm previously published randomized studies

EMERGE inclusion criteria were broad, with a high rate of non-shockable patients

Results from randomized controlled trials are in contrast with data from registries
in survivors of OHCA

There is a need to perform a large meta-analysis to determine if there is a sub-
group of patients which benefits from an early invasive strategy

Lemkes JS et al, N Engl ] Med 2019; 380:1397-1407
Kern KB et al, Circulation 2020; 142:2002-12

Desh S et al, N Engl ] Med 2021; Aug 29 epub

Dumas F et al JACC Cardiovas Interv 2016; 23:1011-8



Conclusions EMERGE Trial

* In survivors of an out-of-hospital cardiac arrest with no obvious non
cardiac cause of arrest and no ST segment elevation on the post-
resuscitation ECG, there was no difference on survival at 180 days

with CPC 1 or 2 between a strategy of immediate and delayed (48-92
hours) coronary angiogram

* The current data supports direct admission of these patients to ICU
and performing a deferred coronary angiogram
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Treatment Recommendations
When CAG is considered for comatose postarrest patients without
ST-segment elevation, we suggest that either an early or a delayed
approach for CAG is reasonable (weak recommendation, low-
certainty evidence).

We suggest early CAG in comatose post-cardiac arrest patients
with ST-segment elevation (good practice statement).
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Age < 75* ans - Patient autonome

r

[ Etiologie non coronarienne évidente (asphyxie, ]—N our )

noyade...)

[ Rythme initial chocable ]

A

ECG a distance de I’AC : v
Sus ou sous décalage de ST ? / £
Bloc de branche gauche ? our _V,-I NON
QRS > 120 msec non spécifique ?

(2z10ur ) [ 3noN } REANIMATION

Salle de cardiologie interventionnelle
Indication de coronarographie
(Retour SMUR des patients vers la
réanimation de proximités dés que possible)

* Pour les patients 5gés de + de 75 ans, les décisions de coronarographies se feront au cas par cas (contact téképhonique avec le cardiologue de
garde).
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-
AC récupére
(Rythme choquable ou non sans étiologie évidente)
. "y
-
Futilité des soins ?
(Age, long noflow, AC sans témoin...)
.-/.-- -..\-. _,r"-_ B ‘\w-_
| NON | | our |
M A M A
ECG Pas de coro en urgence
e
ST + Pas de ST +
(ou BBG) (ni BBG)
L
+ ]
e —
Coro en Pas de coro en urgence
urgence (Ssauf si instabilitée
hemodynamigue ou rythmique, AC
réfractaire, équivalent
STEMI sur ECG...)
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