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Pronostic sombre...

500 000/an en Europe,
50 000/an en France
Massage cardiaque: 1 arrét/5

5% des ACR sortent vivants de I’'nopital

21 a 33% des ACR admis a I'hopital
sortent vivants de I'hopital, dont 20 a 30%
avec des séquelles neuro (données

« historiques »)
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Danger!!l: le SPAC menace...




Syndrome post arrét cardiaque

Syndrome Pathophysiology

Clinical manifestation

Post-cardiac arrest brain
injury

= Impaired cerebrovascular
autoreguiation

= Cerebral cedema (Limited)
» Postischaemic
neurodegensration

« Coma

s Seizures

s Myoclonus

« Cognitive
dysfunction

« Persistent vegetative
state

« Secondary Parkinscnism

« Cortical stroke
= Spinal stroke
« Brain death

» Therapeutic hypothermia™
. na=mody nani
optimization

« Airway protection and mechanical
ventilation

—
« Controlled recxygenation (5aly 94%-96%)
i re —




Destructive processes following
ischemia/reperfusion that can be
prevented or significantly mitigated

by hypothermia.
Black lettering = early mechanisms
Gray lettering = late mechanisms

Figure 1. Schematic depiction of the mechanisms underlying the protective effects of mild to
moderate hypothermia. TxA2, thromboxane A2,

KH Polderman. Crit Care Med 2009






Une viellle technique...

Number of Percentage
Treatment Experiments of Recovery
None 12 25%
Hypothermia 12 83%
32-34° C.
18-36 hours

Williams GR Jr, Spencer FC. The clinical use of hypothermia
following cardiac arrest. Ann Surg @l 48 462—68.



Body Systems

Physiological Changes

Medical Treatment

Cutaneous and muscular

Cardiovascular
HR

Blood pressure

Myocardial
contractility

Cardiac output

Arthythmia

ECG changes

Cuwtaneous vasoconstriction,

Shivering {=35°C-30°C)

Tachycardia (=36--35°C. brefly for induction):
related to the increase in venous retern to the heart caused by & shift in
circulatory volume from peripheral to core compariment. leading to
reflex increase in HR

might be exacarbated when patient is not sedated enough and/or shivering

responss not overcome
Bradycardia (=35*C)
further pronounced as core temperature drop {at 33°C. normal HR will ba
45 to 55 beals/min)

caused by a decreasa in the rate of disstolc repolarization in the cells of the

sinus node &8s well as prolongation of the duration of action potentials
and a mild decreasa in the speed of myocardial impulse conduction
Slight hypertension {=34°C, ~10 mm Hg more):
due to hypothermia-induced vasoconstriction of perpheral anteries and
arterioles
Association with hypotension due to:
hypovelemia related to “cold diuresis”
post-cardiac amrest syndrome and its systemic inflammatory response

Primary cardiac cause

Increase when HR decressed (mild HT)

Decreasa when temp < 30°C or artificial HR increased (chronotropic drugs
oF pacing}

Decreasa in cardiac output {=35"C) in relation with HR decrease

Increase central venous pressura (=35°C)

Mild amhythmia in some patients {=32°(}

Tachyarrhythmias beginning by atrial fibrillstion (=28°C-30°C)

Prolenged PR, ORS, and QT intervals [=33°C)

Rare Osbome's | waves in mild hypothermia

Prevent bedsoras
Prevent and treated shivering (pharmacologic treatment
+ skin warming in awake patients)

MNone unless symptomatic

Wean vasopressors, administer analgesics and sedation
if needad

Avoiding or comecting hypovolemia by fluid sdministration

=~ Wasopressors

= Etiologic treatment
Prevent owercooling and avoid excessive heart stimulation

None unless symptomatic or hypotensive

Prevent overcooling and electrolytes disorders
Re-warm slowly to avoid hyperkalamia in rewarming phase
MNone

Delhaye C et al. JACC 2012



Imrmiunoiogic

Hematologic

Meatabolic

Endocring

Gastrointestinal

Meurclogical
Renal

Dirug meatabolism

Impaired neutrophil function, supprassion of pro-dinflammatory madiator release
{=35"C}

Leukopenia and impaired leukooyte function ( =33°C)

Thrombopenia. thrombopathy

Impaired coagulation cascade (=35°C)

Decreass metabolic demands (30°C-35 *Cj

Decreass carbon dioxide production

Decrease oxygen consumption

Insufin resistanca (=35°C)

Decreass mofility {=35"C)

Decrease consciousness {(=30"C-31°C) in awake patient

Increase diuresis, tubular dysfunction [=35"°C)

Electrolytes loss and disorders {=35°C)

Reduce in cytochrome P450 activity

Slowing of numerous liver enzymes
Usually reduced clearance of numenous medications such as sedative or
neuromuscular blocking agents (=35°C)

Take measure to prevent infection (especially pneumonial:
antibiotic prophylaxzis

Usually noma

Frequent bleod gases {used temperature comected valus)
especially in induction phase and wentilation parameters
management

Insulin administration to maintain appropriate glucose lavel

Delayed feading after HT

Monitor wrine output and replace fluid if needed

Prevent and monitor Mocd electrolyies disorders
{usually every 68 hj

Adjust infusion rates, use preferentially bolus dose rather
than increasing infusion dose

Delhaye C et al. JACC 2012
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Etude multicentrigue, randomisée
275 patients (FV/TV)...sur 3551 screenes

Hypothermie 32-34°dans les 4 heures,
pendant 24h

Critéere 12re: évolution neuro favorable a 6
mois (Pittsburgh 1 ou 2)

The New England
Journal of Medicine

VOLUME 346 FERRUARY 21, 2002 NUMBER

THE HyPOTHERMIA AFTER CARDIAC ARREST STuDY GRour*




TapLE 1. Base-LINE CHARACTERISTICS DOF THE PATIENTS.

CHARA CTERISTIC

Age —T

Median

Interquarntle range
Female sex — no. ftotal no, (%)
Medical history — no. /motal no. (%)

Mhaberes

Coronary hearr disease

Cerebrovascelar discase

NYHA dass 11T or IVt
Locarien of cardiac arrest — neeotal no. (%)

Home

Public place

Other
Arrest witnessed — noAtotal noe (91§
Presumed cardiac ongin of arrest — no.total no. (%)§
Venmicular fibrillation or polseless venmricular rachyeardia

— noemoeal oo, (%06
Rasic life support provided by bystander — no./momal no. (%)
Inmerval between collapse and restoraton of spontanecus
circulation — minY

Median

Interquartle range
Total epinephrine dose — mg

Median

Interquartle range
Hypotension after resascitaton — no./rotal no. (%)
Subsequent nonfatal arrest — no./total no, (%)
Thrombelyss after resuscimton — no. Sotal no (%)

MNORMOTHERMIA
iM=13a]

59
19_67
327138 (23)

26,/138 (19)
50/138 (43)
11/138 (8
16/132 (12}

70,/138 (51}
53,138 (38)
15/138 {11)
136,138 (99}

135,138 (98)

132,/138 {96)

68 /138 (49)

22
17-33

3

-6
68/138 (49)
11,7138 ()
24,133 (18)

HyroTHERMIA
iN=137]

50
510
33137 {24)

11/135 (8)
43/135 {32)
10/135 (7)
14,130 (11)

69 /135 (51}
48135 {36)
18/135{13)
134 /137 (98
1357137 (99)
133 /137 {97)

a9 /137 (43

15-38

3
1-5*
75 /137 (55)
15/137 (11}
27 /135 {20)

The New England

Journal of Medicine
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MILD THERAPEU

TIC HYPOTHERMIA TO IMPROVE THE NEUROLOGIC
OUTCOME AFTER CARDIAC ARREST

THE HYPOTHERMIA AFTER CARDIAC ARREST STUDY GROUP®



Bladder Temperature (°C)

39+

384

334

32

MNormothermia (n=124)

|

Hypothermia in=123)

Hours after Restoration of Spontaneous Circulation

| 1
40 44 48

The New England

Journal of Medicine
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MILD THERAPEUTIC HYPOTHERMIA TO IMPROVE THE NEUROLOGIC

OUTCOME AFTER CARDIAC ARREST

The HyroTHERMIA AFTER CaRDIAC ARREST STuDY GROUP*



Survival (%)

100+ ;

757

&n
=]
]

25

TaBLE 2. NEUROLOGIC OUTCOME AND MORTALITY AT 51X MoNTHS.

Curcome MormorHeRmie  HyeoTuermie  Risk Bano (95% CI* P Vaouet
noJtotal mo. (%)

Favorable neurologic ourcomed bas137 (39 75/136 (55 1.40/1.08-1.81) 0.009
Dieath Jo/138 (535 567137 (41) 074 (0.58-0.95) .02

*The risk ratio was calculated as the mre of a fivorable neurologic ourcome or the rare of death in
the hypothermia group divided by the rate in the normothermia group. CI denotes confidence interal.

{Two-sided T values are based on Pearson’s chi-square tests,

tA favorable neurologic ouwcome was defined as a cerebral-performance caregory of 1 (good re-
covery) or 2 (moderate disability). One patient in the normothermia group and one in the hypother-
mia group were lost o neurologic follow-up.

. Hypothaermia
- s L T TN CH )
Mormothermia
The New England
T T | ournal of Medicine
100 150 200 J i

VOLUME 346
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OUTCOME AFTER CARDIAC ARREST

The HyroTHERMIA AFTER CaRDIAC ARREST STUDY GRouP*

MILD THERAPEUTIC HYPOTHERMIA TO IMPROVE THE NEUROLOGIC



TaBLE 4. COMPLICATIONS DURING THE FIRST SEVEN DAYs

AFTER CARDIAC ARREST.®

ComMPLICATION

Bleeding of any seventyt

Meed for plateler transfusion

Pncuminia
Sepsis
Pancreatits
Renal filure

Hemodialysis

Pulmonary edema

Betzures

Lethal or long-lasting arrbwythmia

Pressure sores

MNopmsoTueRsme  HypoTHERMIE

nocStotal eo. (95

267138 (19)
0./138

40,/137 {29
9/138 (7
2/138 (1)
147138 (10)
6138 (4)
57133 {4
11/133(8)
447138 (33)
0/133

357135 (26)
2713541
a0/ 135 (37
177135 (13
17135 (1
137135 (1
6/ 135 (4
D136 )
104136 (7
497135 (36)

0/136

*MNone of the comparisons berween the two groups, performed with the
use of Pearson’s chi-square wese, indicared significant differences.

The New England
Journal of Medicine

Copyrighe ©2002 by the Massachusetis Medical Society
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MILD THERAPEUTIC HYPOTHERMIA TO IMPROVE THE NEUROLOGIC
OUTCOME AFTER CARDIAC ARREST

The HyroTHERMIA AFTER CaRDIAC ARREST STUDY GRouP*



« Etude australienne randomisée
e /7 patients (FV/TV)
 HypoT 33°dans les 2 h, pendant 12 h

* Exclusion: choc cardiogéenique, cause
extra cardiaque possible

« Critere 12: sortie vivant de I'hopital avec
pas/peu de séquelle neuro (CPC 1 ou 2)

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

StepHen A. Bernarp, M.B., B.S,, Timotuy W. Gray, M.B., B.S., MicuaeL D. Buist, M.B., B.S,,
Bruce M. Jownes, M.B., B.S., WiLLiam Siwvester, M.B., B.S., Georr GurTeripce, M.B., B.S., anp Karen SmitH, B.Sc.




TapLe 1. CLNICAL CHARACTERISTICS OF THE 77 PATIENTS
WITH Anoxic Bram INjuey WHO WERE ELIGIRLE
FOR BANDOMIZATION.*

HypoTHERMIA  NORMOTHERMLA p

CHARACTERISTIC (N=43) (MN=34] VaLue
Age (yr) .55
Median 6.8 6o 0
Range 40_ 80 4]1-85
Male sex (%) B i) .05
Arrest witnessed (%) a5 04 ORIl
Bysrander performed cardiopulmo- 45 71 0.05
nary resuscitacon (%)
Time from collapse t© emergency- 2119 2.7+30 032
miedical-services call {min)
Time from call o emergency- 7O9x3.1 B3+28 0.a0
medical-services amrival {min)
Time from armval to firse DO 25+32.2 20+1.2 022

shiock (min)

Time from first shock to retum of  13.6%11.2
spontanecus circulation (min

121+79 048

Time from collapse o remurn of 265129 25089 .54
spontanecus circulation (min)

MNumber of DO shiocks 4. 2-+3.0 4:1+3.2 087

Dose of epinephrine {mg) pr i o A | 22+149 7

* Plus— mines values are means =500 DE denmotes direct current.

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

StepHEN A. Bernarp, M.B., B.S., Timotey W. Gray, M.B., B.S., MicuaeL D. Buist, M.B., B.S.,
Bruce M. Jones, M.B., B.S., WiLuiam Sivester, M.B., B.S., Georr Gutteripce, M.B., B.S., anD Karen SmiTH, B.Sc.




TaBLE 2. PHYSIOLOGICAL AND HEMODYNAMIC VALUES.™®

VarwBLE

Mumber of patents

Temperature {"C)

Mean arrerial blood pressure
{mm Hy)

Pulse {per minute)

Cardiac index (liters min/m?
of body-surface area)y

Systemic vascular resistance
(dyn-sec-om *}q

TREATMENT
GrRoue

Hypothermia
Momothermia
Hypothermia
Momothermia
P valoet
Hypothermia
Momothermia
P valoet
Hypothermia
Nomothermia
P valoet
Hypothermia

Mommothermia

P valuet
Hypothermia

Nomuotherma

P valpet

D4+18.839
Er 2+1l46
051
97x325
106304
18

ADMISSION
1o ICU

39
33
33.3+098%
36.0+0.76+
<0.001

1087 +30.82%

04 4+18.80
Q.02
B1+31]1.6§
1+17.0
(.00l
2.0
(12-4.4)
26
{14-5.5)
.01
2213
(5004045
1356
(48]1-2545)
0.02

& Hr

39
!
327+1.19¢
37.1+0.75
=0.001
97 0+14.92
92 3+ 13.00

(836-4531)
1278.5
(346-2841)
<0001

12 Hr

3q
32
33.1+0.89¢
37.4+0.58¢
< 0,001
B 5=1316
o 8=1416
nE2E
70x17.6
Q4+179
=< (.0
24
(0.8-4.459
132
(L.2-6.1)
.10
1564
(4394280
1056
(340-3163)
0.002

18 Hr

a9
al
36.0+1.24+
37.3+0.56+
< 0.001
88.8+0.17
21.3+1296
(.38
80+18.2§
a7 +16.8
< {.001
29
(1.5-7.31§
3.3
{1.5-5.8)
0.12

(402-2833)§
D64
(4792204
0.23

24 Hr

38
3l
37 4+0.85¢
37.3+0.59¢
060
80.1+129
0z1x1176
0.24
RO=17.9¢
oO+155
002
a4
(1.6-6.8)§
2.0
(18-57)
0.54
DEF
(551-2500)§
1072
(501 1908
0.50

ARREST WITH INDUCED HYPOTHERMIA

TREATMENT OF COMATOSE SURVIVORS OF OUT-OF-HOSPITAL CARDIAC

StepHEN A. Bernarp, M.B., B.S., Timotey W. Gray, M.B., B.S., MicuaeL D. Buist, M.B., B.S.,
Bruce M. Jones, M.B., B.S., WiLuiam Sivester, M.B., B.S., Georr Gutteripce, M.B., B.S., anD Karen SmiTH, B.Sc.




TaBLE 2. PHYSIOLOGICAL AND HEMODYNAMIC VALUES.™®

TREATMENT ADmission
Group 1o IGU 6 Hr 12 Hr 18 Hr 24 Hm
Mumber of patents Hypothermia 20 349 34 a4 ad
Mommothermma A3 31 32 32 al
Temperare ("C) Hypothermia 33.3+0981 R 33.1+0089¢ Jo.0x1_ 244 37 4=0.85¢
Momothermia 36.0+0.70t Z7.1+075 37 4+0.58¢ a7.ax0.501 3730591
P valoet < {1 < (L1 <0001 < {1 ] LN

TREATMENT OF COMATOSE SURVIVORS OF OUT-OF-HOSPITAL CARDIAC

ARREST WITH INDUCED HYPOTHERMIA

StepHEN A. Bernarp, M.B., B.S., Timotey W. Gray, M.B., B.S., MicuaeL D. Buist, M.B., B.S.,

Bruce M. Jones, M.B., B.S., WiLuiam Sivester, M.B., B.S., Georr Gutteripce, M.B., B.S., anD Karen SmiTH, B.Sc.




TaBLE 2. PHYSIOLOGICAL AND HEMODYNAMIC VALUES.™®

Mean arrerial blood pressure Hypothermia
{mm Hy) Nomothermia
P valoet
Pulse {per minure ) Hypothermia
Momaothermia
P valoet

D4+18.839
Er 2+1l46
051
97x325
105304
018

1087 +30.82%

04 4+ 1880
.02
B2+11.64
100+17.0
(.00 ]

orO+x1492
02 2+13.00

16
F2x17.1%
100219
< (1.0}

89 5+13.16
a0 8+1416
082§
70+17.6
04+17.9
=(1.00]

888017
21.3+1296
.38
B0x1824
a7 +lad
< (101

891129
02 1+11.76
024
89+17 9
99+15.5
0.02

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

StepHEN A. Bernarp, M.B., B.S., Timotey W. Gray, M.B., B.S., MicuaeL D. Buist, M.B., B.S.,
Bruce M. Jones, M.B., B.S., WiLuiam Sivester, M.B., B.S., Georr Gutteripce, M.B., B.S., anD Karen SmiTH, B.Sc.




TaBLE 2. PHYSIOLOGICAL AND HEMODYNAMIC VALUES.™®

TREATMENT ADMISSION ADMISSION
VarweLe GROUP To ED 1o ICU & Hr 12 Hr 18 Hr 24 He
= = = = = =
Cardiac index (livers/min/m?®  Hypothermia 2.0 2.1 14 2.9 i4
of body-surface area)y (12-4.4) (0.9-4.2) (0.8-4.459 (1.5-7.31% (1.6-6.81%
MNommothermia 2.6 27 332 3.3 a0
{1.4-535) (L4-6.1) (L.2-6.1) {1.5-5.8) {18-57)
P valuet 0.01 D16 .10 0.12 054
Systemic vascular resistance Hypothermia 2113 1808 1564 1198 987
(dyn-sec-cm *)y (5994645 (B36-4531) (439-4180) (402-28331§ (551-25004
Nomuothermia 1356 12785 1056 Dad 1072
{48]1-2545) {346-2841) (340-3163) (479-2204)1 (511998
P valuef 0.02 <0001 0,002 023 0.50

ARREST WITH INDUCED HYPOTHERMIA

TREATMENT OF COMATOSE SURVIVORS OF OUT-OF-HOSPITAL CARDIAC

StepHEN A. Bernarp, M.B., B.S., Timotey W. Gray, M.B., B.S., MicuaeL D. Buist, M.B., B.S.,
Bruce M. Jones, M.B., B.S., WiLuiam Sivester, M.B., B.S., Georr Gutteripce, M.B., B.S., anD Karen SmiTH, B.Sc.




TagLe 5. OUTCOME OF PATIENTS AT DISCHARGE
FROM THE HOSPITAL.

HyroTuErmie  MNORMOTHERME
Curoome® IN=43) N=234}

number of patients

MNormal or mimimal disability {able to care for 15 7
self, discharged directly to home)

Moderate disabilicy (discharged to a rehabil- B 2
itation facility)

Severe disability, awake but completely i 1

dependent (discharged o a long-term
nurang facility)

Severs disahilir!f,. unconscious |discharged 0 1
m 2 long-rerm nursing facilicy)
Dieath 22 23

*The difference berween the rates of a good outcome {normal or with min-
imal or moderate disability) in the hypothermia and the normothermia groups
{49 percent and 26 percent, respectively) was 23 percentagre points (95 per-
cent confidence interval, 13 w 43 percemtage poines; P=(0L046). The unad-
justed odds rago for a good oucome in the hypothermia group as compared
with the normothermia group was 2.63 (95 percent confidence imterval, 1.02
w 6.88; P=0.046). The odds ratio for a good ouwcome in the hypothermia
group as compared with the normothermia group, after adjustment by logisoc
regression for age and dme from collapse to rerumn of spontaneous cincalarion,
was 525 (95 percent confidence interval, 1.47 w 18.76; P=0.011).

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

StepHEN A. Bernarp, M.B., B.S., Timotey W. Gray, M.B., B.S., MicuaeL D. Buist, M.B., B.S.,
Bruce M. Jones, M.B., B.S., WiLuiam Sivester, M.B., B.S., Georr Gutteripce, M.B., B.S., anD Karen SmiTH, B.Sc.
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Poldermann. Lancet 2008

Nombre de patients a traiter pour permettre 1 ameélioration
neurologique a la sortie de I'hopital: 6...
Holzer M et al. Crit Care Med 2005



En pratique:

v comment faire?

v’ quand

v pour C

la débuter?
ui?



Comment faire?

isﬁlUT! CEBAR :




Comment faire?

e 3 phases

v" induction de I'hypoT — SAMU
v’ maintien de I'’hypoT

. =P US|C/Réa
v’ réchauffement




Comment faire?

* Les techniques possibles

v’ perfusion glacée: trés efficace pour I'induction mais
generalement insufisant

30 ml/kg de SSI 4T ==sTempérature centrale \de 1.5C

v’ refroidissement externe (glace, tunnel de froid, matelas):
tres efficace, pb de la maitrise de la température

v méthodes endovasculaires: voie centrale, co(t,
disponibilité machine

v’ autres techniques: lavage gastrique glacé, casque
refroidissant, immersion dans I'eau glacee,
refroidissement trans nasal...



I @ Hypothermia
Il Normothermia

20 4 x
3
15 4
£ _ *
g
1.0 4
0.5 - l
0.0 = e T I_i T T
Conventional BR cC AS CG

Catical Carg

Conventional, conventional cooling with
ice cold fluids and ice/coldpacks

BR, water-circulating cooling system
CC, air-circulating cooling system

AS, gel-coated cooling system

CG, intravascular cooling system

% of time out of range
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20
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Hypothermia
Il Normothermia

Conventional BR cc AS CG

Ctical Care

Hoedemaekers CW. Crit Care 2007



36.5

ROSC Treatment
36.0 Hospital = === Control
Arrival
-. e
= Systemic Coolin
2 355 ""lt y Starled :
w |
S - =
™ 350 : -
o : -
E | 5
8 345 i =
"'i' """""" 13; """":""q.':""r
*9RhinaChill  RhinoChill ! | p=0.03 2{1
Cooling stopped | i
3315 1 1 Yy

60 90 120 150 180 210 240 270 30
Time from collapse (minutes)

A: coolant spray A: nasal catheter
B: nasal catheter B: oxygen tank
C: control unit
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Quand la debuter?

e Chez le chien...

normoT . hypo_T
iImmeédiate
n=6
n=6
Délai :
- 6 min.
ROSC-T<34<C
Score neuro
déficitaire
(0% normal, 44+4% 19+15%*
100% mort
cérébrale)
Score histo de
dégats 15032 81+13*
cérébraux

p<0.05 vs groupe 1

Kuboyama K. Crit Care Med 1993



e Chez 'homme...

After the return of spontaneous circulation had been accom-
plished outside the hospital, eligible patients were randomly as-
sipned m hypothermia or normothermia according to the day of the
month, with panents assigned to hypothermia on odd-numbered
days. For these patents, the paramedics began measures in the field
to initate hypothermia by removing the patent’s dothing and ap-
plving cold packs (CoolCare, Cheltenham, Vicroria, Ausimralia) to
the pavent’s head and rtorso. The mrearment of patients assigned
to normothermia followed usual prehospital mreatrment protocols.

TREATMENT ADMIZSION ADmission
Varmapie Group 10 EDY To FGL 6 Hr 12 Hr 18 Hr 24 Hr
Number of patents Hypothermia 43 39 a9 39 29 38
Nomothermia ad 33 a2 32 32 al
Temperarure ("C) Hypothermia 25.0=1_T8 33.3+x0981 32711 33.1+0.89¢ d6.0+1.241 37.4+0.85¢
Mommothermia 35.520.00 36.0+x0.761 71075 37.4+0.58¢1 37.3+0.56% 37.3:0.59%
P valoet 002 <] =001 <0001 < 0] LR

Bernard. NEJM 2002
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Quand la débuter?

o Attention aux interprétations « hatives »...

Se laisser facilement refroidir est de mauvais pron ostic...

Haugk et al. Critical Care 2011




Des données « pour »...

Ohetonnme
All (N=41) Crood {N=1K) Poar {(N=21] P
Starting T, *C 357 [35.0-36.2] 353 [34.8-36.0] 360 [35.1-36.5] Ay
Tafler | by, ®C M5 [313.0-35.400] 34.1 [335-34.7] 346 [34.3-35.3] 25
Coldest T, =C 330 [328-33.0] 330 [320-33.00 330 [3246-33.2] 41
T after rewamiing, *C 365 [36.1-37.40] 365 [I60-37.0] 364 [362-36.6] Anf
Wariables with predictive value for the peuralogic outeome of CA patients
afier MTH
OR 958% Confidence interval P
Age (por incremaent by | ypear) Be JTe—-97 Anl2
BMI {per increment by 1.0 kgin®) 42 _30-79 RIS < . .
Asystole as initiml fethm (yeeinn) 01 0032 Al B EtUde prospecnve Observatlonne”e
Thombolysis dunng CPR (veshod 02 0071 RIEN! -
TCT {per increment by 1 W) 3 4591 013 49 ACR
TTT {per increment by | k)" A 51-98 JET
OR, confidence intervals, and P values are denved from a stepw ise forward
bogistic regression model with good nesrologic owtoome as depend ent
vanable andall of the follow ng as independent vanahles: ape, sex, bystander
CPR, BMI, timee 10 CPR, ou-of-hospital amest, asystole, thmombalysiz, PCL
time to cooling, TTT, TCT, saring T, T afier | h, ooldest T,

Wolff B. Int J Card 2009



Des données « contre »...

Contents lists available at SciVerse ScienceDirect

Resuscitation

journal homepage: www.elsevier.com/locate/resuscitation -

Clinical paper

Early- versus late-initiation of therapeutic hypothermia after cardiac arrest:
Preliminary observations from the experience of 17 Italian intensive care units”

The Italian Cooling Experience (ICE) Study Group?

-Etude prospective observationnelle

-174 ACR, délai meédian no+low flow = 20 min.

-HypoT debutée précocement (<2h apres I'ACR)
vs tardivement (>2h apres 'ACR)



Des données « contre »...

TH{n=122) Early-TH (n=79} Late-TH [n=42) P-values
Patient characteristics
Age YIS 66 |54-T77] 65 [54-75] 66 [52-73] 0.96
Male sex mix) BRI122(72.1%) STTO{T22%) 31/42(73.8) 085
SAPS 11 (ICU admission } 62 [52-T71 64 [55-73] 56 [47-67.5] 0.02
GCS [ICU admission) 3241 3[3-4] 3[3-4] 0.27
Cardiac arrests
Presentation ritvthm
VEVT nix) 74116 (G3.8%) 48{78 {G1.5%) 26{37 (TD3%) 0.36
PEA/asystole ey 421116 (36.2%) 30/78({38.5%) 1137 {297%) 0.36
Out-of-hospital cardiac arrests nix) 100{122 (B2 .0%) G5/79 (B2.3%) 3442 (81.0%) 0.86
Rescue timing
Arrest-BLS min 5[1-9] 3 [1-8] 6.5 [2.5-10] 010
Arrest-ALS min 10 ]5-14] B[5-12] 11.5 [5-18] 0.05
Arrest-ROSC min 20 110-30] 20 [10-30] 17.5 [8-32] 0.45
Therapeutic hypothermia
Hypothermia tming
Arrest-start hypothermia min 9 [50-160] G0 [34-90] 191 [160-255] =<0.01
Arrest-34-°C min 240 [ 140-358] 180 [100-284] 410 [300-490] =[.01
Duration of hypothermia h 24 124-26] 24 [24-25] 24 [24-26.5] 046
Interruptions of hypothermia nE) 10122 (B.2%) 679 (7.6%) 4142 [9.5%) 074
Cooling device
lce packs (%) ITMT(31.6%) 21/76{27 B%) 1640 (40.0%) 0.17
Cold fluid infusions nix) 92117 (7B.6%) 65/76(Bo.5%) 27/40 (67 .5%) 0.02
Air cooling nix) M7 (31.6%) 26{76(34.2%) 11/40 (27 5%) 0.45
Circulating water blande ni¥) 4117 (29.1%) 2G/76{34.2%) 714D (17.5%) 0.06
Intravenous device nix) 10J117 (B.6E) 4176 (5.3%) G140 (15.0%) 0.08

ICE study group. Rescuscitation. In press




Des données « contre »...

TH (n=122) Early-TH (n=78] Late-TH (n=42) Povalue?
Intensive care unit discharge
Mortality n (%) 471121 (35.8E) 3778 (47 4%) 1042 {23.8%) o.M
Cerebral performance category® median [[QR] I [1-3] 1[1-2] 1 [1-3] 0.57
Hospital discharge
Mortality n{%) 58113 (51.3%) 4577 (58.4%) 12{35 {34.3%) 0.02
Cerebral performance category® median [[QR] 1 [1-1] 1]1-1] 1[1=2] 0.25
1 month
Mortality n{E 57112 (50.9%) 4474 (59.5%) 12/37 {32.4%) 0.007
Cerebral performance category” median [[QR] I [1-2] 1[1-1] 1[1-2] 0.14
& month
Mortality n(%) 61/112 (54.5) 45/74 (GD.BE) 15137 (40.5%) 0.04
Cerebral performance categony” median [[OR] 111-11 11111 111-21 0.43

ICE study group. Rescuscitation. In press




Des données « neutre »...

- Reqistre scandinave

- 986 arréts traités par hypoT

- aucune incidence sur le pronostic neuro des délais:
e avant initiation de I'hypoT

 pour atteindre I'objectif thermique

Nielsen N. Acta Anesthe. Scandinavia 2009



Pas facile 'evidence based

Table 2 Sample size calculation using mortality as an endpoint

medicine !!

Estimated mortality standard treatment group (%)
Estimated mortalty new treatment group (%)
Absolute mortality reduction (%)

Power (%)

450
425

25
80.0

450
400
50

800

45.0
375

1.5
B0.0

450
50
100
800

450
325
125
80.0

45.0
300
15.0
80.0

450
275
175
800

450
250
200
80O

Thiele H. European Heart J. 2011



Pour qui?

e Patient comateux au décours de la réa...

e Les FV ou TV hémodynamiquement
inefficaces (« rythmes choquables »)

e Et pour les autres rythmes ??
- asystolie
- dissociation électro-mecanique?



1145 patients
admitted
survivors of OHCA

| I |
708 Pts(62%)
VF/pulseless VT

I
I ]

Hypothermia No Hypothermia
Group:457 Pts Group: 251 Pts
(65%) {35%)
Good Outcome Good Outcome

201 Pts (44%) 73 Pts {29%)

| J
p=0.001

Registre parisien (Cochin)

Dumas F. Circulation 2011



1145 patients
admitted
survivors of OHCA

708 Pts (62%) 437 Pts [38%)
VF/pulseless VT Asystole / PEA
| |
| | | |
Hypothermia No Hypothermia Hypothermia No Hypothermia
Group:457 Pts Group: 251 Pts Group: 261 Pts Group: 176 Pts
(65%) {35%) (60%) {40%)
Good Outcome Good Outcome Good Outcome Good Outcome:
201 Pts (44%) 73 Pts {29%) 38 Pts{ 15%) 30 Pts (17%)
I p=0.001 I : p=04E I

Registre parisien (Cochin)

Dumas F. Circulation 2011



B Time between BLS and ROSC = 15

— minutes
B Epinephrine = 3 millgrames
[
B Time between collapse and BLS 2
" dminutes
S — B Post resuscitation shock
i B dlood Lactate (by quartile increase)
il B Age by guartile increase)
=
B Hypothermia
0,5 1 15 i 25 i 35

Worse prognosis  Befter prognosis

Rythmes choquables

Dumas F. Circulation 2011



B Time betwoen BLS and ROSE > 15 minufes

B
W Pt resuscitation shock
L
B Time botwoen collapse arg BLS = dminuies
[ T
— B Food Lactate [by quartile indredae )
L B piypothermis

W prognosis Better prognosis

Rythmes non choquables

Dumas F. Circulation 2011



* Registre rétrospectif monocentrique americain

e 100 ACR sur rythmes non choquables
- 48 avant mise en place de I'nypoT (groupe controle)
- 52 apres (groupe hypoT)

Baseline characteristics of the study population in the hypothermia and control groups.

Characteristic Hypothermia group (n=52) Control group {n=48] Pyalue
Age (years)
Median 58 GE 0.074
Interquartile range 50-73 52-75
Gender, female (%) 35 48 022
Whites (%) 465 44 0.34
History of CAD (%) 35 27 0.52
History of CM (%) 31 35 0.67
History of HTM (%) 67 G3 0.G8
History of ESRIN%) B G 078
History of DM (%) 44 15 0.42
Asystole (%) 39 56 0.0
PEA (%) 62 44 0.10
In-hospital (%) 37 B0 0.017
Time of ROSC {min}
Median 19 14 0.36
Inter quartile range 10-30 T-22
Witnessed arrest (%] 59 50 0.015
Bystander CPR (%) 14 56 0.10

S0, standard deviation; CAD, coronary artery disease:; DM, diabetes mellitus; CM, cardiomyopathy; ESRD, end-stage renal disease; HTN, hypertension; ROSC, return of
speontaneous circulation; PEA, pulseless electrical activity: CPR, cardio-pulmonary resuscitation.

Lundbye JD. Resuscitation 2012



Good Neurologic Qutcome (%)

40

P =002

& Control

B Hypothermia

All Study
Patients

PEA

Asystole

Lundbye JD. Resuscitation 2012



Good Neurologic Qutcome (%)

= ———

PE012

& Control

B Hypothermia

All Study
Patients

PEA

Asystole

Lundbye JD. Resuscitation 2012



Effective  Lewelof Bridence for efficacy or lack of efficacy of hypothermia
evidence®

Cardiopulmonary resuscitation in patients with
witnessed arrests and ROSC within 60 min

Initial rbnethm VT arVF Yes | Two RCTs,"* one additional RCT underpowered to reach statistical

significance,® much suppaorting evidence™™

Initial riwythm asystole or PEA Probakbly ]| Data from several non-randomised trials, many animal studiest™ %%

Cardiopulmonary resuscitation in umwitnessed arrests  Unknown IV Animal studies and case reparts only

Poldermann. Lancet 2008
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Circulation

Learn and Live..
JOURNAL OF THE AMERICAN HEART ASSOCIATION

Impact of Changes in Resuscitation Practice on Survival and Neurological
Outcome After Out-of-Hospital Cardiac Arrest Resulting From Nonshockable
Arrhythmias
Peter J. Kudenchuk, Jeftrey D. Redshaw, Benjamin A. Stubbs, Carol E. Fahrenbruch.
Florence Dumas. Randi Phelps. Jennifer Blackwood. Thomas D. Rea and Mickey S,
Eisenberg

Circulation 2012, 125:1787-1794: originally published online April 2. 2012



EMS treated cardiac armest

1/2000-32010
N=6713
1 1
Pericd 2000-2004 Period 2005-2010
N=3124 N=3579
Mon ebgible: N=376 [12%) Non eligible: N=428 (12%)
-Age <18.129 -Age <18:163
~Trauma: 247 Troumsa: 265
Eligible EMS cardiac arrast: Eligible EMS cardiac arrast:
N= 2758 (88%) N= 3151 (88%)
VENT VENT

N=984 (36%) N=965 (31%)

Mon shockabie: Non shockabla:

H= 1774 (64%) N= 2185 (89%)

| 1 | 1
PEA Asysioke PEA Asysiole
M= 627 (35%) M=1147 (B5%) M= TB0 (35%) M= 1426 (B5%)

Kudenchuk PJ. Circulation 2012



Control Period, ~ Intervention Period, Odds Ratio (95% Confidence Interval)
2000-2004 2005-2010
(N=1774) (n=2186) Unadjusted P Adjusted* F
Overall
ROSC at hospital arrival, n (%) 471 (26.6) 742 (33.9) 142(1.24-163  =0.001 150(1.20-174)  =0.001
Survival to hospital discharge, n (%) 82 (4.6) 149 (6.8) 1.51(1.14-1.99) 0,004  1.53(1.14-2.05) 0.004
Good neurological outcome, n (%)t B0 (3.4) 112 (5.1) 1.59 (1.15-2.20) 0005  1.56(1.11-2.18) 0.01
1-mo survival, n (%) 73 (4.1) 135 (6.2) 1.53 (1.14-2.05) 0,004  1.54(1.14-2.10) 0.006
1-y survival, n (%) 48 (2.7) 106 (4.9) 1.83(1.20-2.50) 0,001 1.85 (1.20-2 66) 0.001
Patients with ROSC at hospital arrival 471 742
Survival to hospital discharge 1.19(0.88-1.61) 0.25 1.29 (0.94-1.76) 0.11
Good neurclogical outcomet 1.21 (0.86-1.70) 0.27 1.32 (0.93-1.89) 0.12
1 mo survival 1.22 (0.89-1.66) 0.23 1.30 (0.94-1.81) 0.11
1 y survival 1.47 (1.02-2.11) 0.04 1.60 (1.10-2.34) 0.02
Fatients who survived o hospital discharge a2 149
1-mo survival 1.19 (0.49-2.88) 0.70 1.33 (0.50-3.54) 0.56
1-y survival 1.75 (1.0-3.07) 0.05 205 (1.10-3.83) 0.02

Kudenchuk PJ. Circulation 2012




L’expérience rennaise

Unité de Soins Intensifs Cardiologiques

Protocole : Hypothermie contralée aprés arrét circulatoire sur trouble du rythme ventriculaire

Codification du document (333 Rédacteurs 5 LEURENT [CCA), R GERVALS (CCA)
Date d'application (0022008 | Approbateurs | M BEDOSSA (FH), HLE ERETON (PLIFH)
M® dewersion du docurnent | -1 (sestionnaire

Medecing et |DE des Urgences Cardiologigues et des Soins

Destinataires du document intensits de Cardiologie etseniors de garde

But et ohjet

Maintien d'une typothemnie contrilée entre 32 et 34°C pendant 24 heures, au décours dun arrét circulatoire sur
trouble du rghme ventriculaire, afin d'améliorer le pronostic neuralogique du patient.

Cette hypothermie est & mettre en place dans les 4 & 8 heures qui suivent ['admission dans le service. Elle
pemmet untaux de récuperation neurclagique complet ou satisfaisant a & mois d'erviron 50%, contre environ 3%
lorsgu elle n'est pas réalisee.

Inclusion

Patient ayant fait un trouble du nthme ventriculaire complique d'arrét cardio respirataire, chogue par le
defibrilateur semi-automatique ou par le SMLUR,

et premigres manceures de réanimation reéalisees moins de 15 minutes apres arét circulatoire,

et recupération d’'une hemodynarmique moins d'une heure apres [arrét circulatoire,

etsituation hémodynamique contrilée a larrivée & 'USIC,

et ahsence de recupération neurologique apres le choc et a arrivée aux soing intensifs (Evaluer selon la
sedation éventuellernent regue).



L’expérience rennaise

Actions etméthodes
17/ sédation ef curarisation

midazolar 0,125 mo'karheure [V3E,

rmormhing 10,05 a 0,1 mg Agheure VsE,

Une fois la cedation efficace | cis-gtracunum (Nimbexe) - bolus VDO, 1mogkg puis 0,15 mokogheure
IVSE (prévention des frissons).

2% moven de refroidissement externe
patient nu, korps recouvert d’un drap hurmide,
packs de glace ou vessie de glace sur e torse, Mabdomen, autour du crane, racine des membres,
Cunette de glagon entre les jambes,
Wentilateur a I'exdrémite du |it,
Couurir I'ensemble avec un drap sec © « tunnel de froid ».

3% maven de refraidissement inferne
perfusion de sérum physiologigue frais (réfrigérateur) | 500 mL & 1000 mL sur une heure.

47 obiectfs de reanimation
Fression arérielle moyenne entre 30 et 100 mmHy (privilégier ka noradrénaline si besoin diinotrope)
Fa02 100 mmHg, PaCC2 40 mmHg

Momrnoglycemie

% rechanfiement (aw hout de 24H)
Arrét des méthodes de refroidissement.
Rechauffernent actif par « bair hugger » jusgu'a 37°C.

sedation.

6% Surveillance biologique parliculiére
Bilan de coagulation carmplet (TP-INR, TCA, Facteur ¥, D-Dimeres, fibrinogéne), NF 5-plaguettes et
engymes pancréatiques toutes les & heures



L’expérience rennaise

4 ans, 70 patients traités en USIC par
hypoT pour arrét extra hospitalier

age: 59+14; hommes: 60 (86%))
délais: no flow 4.2 +6 minutes

low flow 23 £16 minutes
56 TV/FV (80%)



L’expérience rennaise

4 ans, 70 patients traités en USIC par
hypoT pour arrét extra hospitalier

age: 59+14; hommes: 60 (86%))
délais: no flow 4.2 +6 minutes,

low flow 23 £16 minutes
56 TV/FV (80%)

==) 35 (50%) CPC 1-2 a la sortie



L’expérience rennaise

Good outcome

Poor outcome

Group Group p
n=35 n=35
Male 29 (83%) 31 (89%) 0,73
o Age 55,6 £12 63,1+14 0,018
Clinical
Current smoker 21 (60%) 25 (71%) 0,3
Known cardiopathy 17 (48%) 24 (69%) 0,089
Time of occurring (8am-8pm) 28 (80%) 21 (60%) 0,23
Location: public place 15 (43%) 21 (60%) 0,12
Witnessed 35 (100%) 29 (83%) 0,025
“No flow” delay (minutes) 25135 5,9 £6,8 0,017
Anamnesis “Low flow” delay (minutes) 17 +13,7 28 +16,8 0,007
and management
of the OHCA VF or pulseless VT as first rhythm 29 (83%) 27 (77%) 0,76
Number of electric shock 3,4 %3 3,8 £3,6 0,68
Dose of adrenaline (mg) 2,6 £3,7 4,6 6 0,012
Delay between OHCA anc! beginning of 166 +90 295 +108 0.08
hypothermia (minutes)
Coronary angiography realised 31 (89%) 26 (74%) 0,21
Coronary artery dlsgase on the admission 25 (81%) 19 (73%) 0.5
Coronary status angiography
STEMI 20 (80%) 16 (84%) 1
Angioplasty 21 (60%) 7 (20%) 0,0001
Biomarkers Troponin (ng/ml) 8,3 +25 6,2 +19 0,9
at the admission Lactate blood (mmol/l) 2,8 1,7 4,7 £3,4 0,006




Et allleurs ?7...

 Enquéte en 02-03/2011 aupres de 105 SAMU
(100% de réponse)

e 32 (30%) pratiquent I'hnypoT (perf. glacée++)
16 (15%) ont un protocole écrit

Leurs messages:

v tant gu’a remplir...
v création de « cardiac arrest centers »

Yordanov Y. Rescuscitation; in press



Discussion

* Cyclosporine: PHRC en cours...

| WORK Iy
PROGRESS,

e : e




Discussion

 Bilan étiologigue de 'ACR

=y pDlace de la coro « systématique »
et de I'angioplastie?



IMMEDIATE CORONARY ANGIOGRAPHY IN SURVIVORS OF OUT-OF-HOSPITAL CARDIAC ARREST

IMMEDIATE CORONARY ANGIOGRATPHY IN SURVIVORS OF OUT-OF-HOSTPITAL
CARDIAC ARREST

CHmisTian M. SpauLoing, M.D., Luc-Magie Jovwy, M.D., ALain Roseneerc, M.D., Medran Mowncu, M.D.,
Simon N. Weeer, M.D., Jean-Francois A. DHainauT, M.D., Pu.D., ano Pierre Caru, M.D.

-84 ACR sans cause évidente a cet ACR

- Coro systématique

Spaulding C. NEJM 1997



CHARACTERISTIC Varue
Male sex — no. (%) 70 (82
Mean { £5D) age —yr Ab.H+11:5
History of coronary artery disease or surgery — no. (%1 17 (20
Risk facvors for comnary artery disease — not
0 34
| 38
2 10
3 2
4 1
Locarion of owr-of-hospiral cardiac arrest — no. (%)
Ar home 28 (33
At work 1o (19}
= ; u‘K
Chest pain before armest — no. (%) 2B (33"
WM- Au'rﬁ‘m/
Median interval berween cardiac arrest and CP'R — 3(1-10
min { 1{kch-90th percendle)
Median interval berween cardiac arrest and CPR. by [0 (5—60)
EMSP — min (10th—90th percentils)
Median interval berween cardiac arrest and return of 25 (10-98)
spontaneous circitladon — min | 10ch—%0ch
percentile )
Median interval berween cardiac arrest and arrval at L10 {a5-16d))
hospital — min | 10th-20th percentile)
First rlvthm recorded on preadmission elecirmocardio-
ggram — no (%)
Vemricular Abnllation 6l (T2
Ventricular tachycardia I8 {21}
Asystole 2(2)
Sinus rhythm 3 (4)

Arrioventricular block
Electrrocardiographic changes after recurn 1o sinus

1 {1}

= — Bk (&)
ST-segment elevation

ST-segment depression
T oo bk

36 (427 N

B (2

Right bundle-branch blodk
Mo specific 5T or T patterns
Mormal 85T sepment and T wave

2(2)
10(12)
11(13;

-

Spaulding C. NEJM 1997



VARIABLE

Mormal comnary arteries — no. (%)

Clinically insignificant coronary artery disease

VaLue

17 ()
7 &)

W— oot r—

kintcally significant coronary artery disease —

%
Single- .

60 (71)

Two-vessel discase
Three-vessél discase
Isolared left main coronary amery discase
Left ventricular ejection fraction — %
Left venrricular end-diastolic pressire
— mm Hg

bl = |
-—rh-".nJl'\-.\

339=10.5

2h.329.5

TapLe 3. Tyres oF CORDNARY-ARTERY LESIONS
AND BESULTS OF PERCUTANEOUS TRAMSLUMINAL
CORONARY ANGIOPLASTY (PTCA) IN THE
60 PaTiEnTs wiTH CLINICALLY SIGNIFICANT
CORONARY ARTERY DISEASE.

Varame WaLue
Type 11 lesion — no. (%) 18 (30
I1A 7
IIB 11
Ty e =TT P 2031
¢ L —
Recent coronary-arcery nr:; clusion — no. (%) -19 (&7 ) D
Median incerval berween admisseon and 32 (18-55)
FTCA — min (10th—%0th percentle)
Median duracion of procedure — min 62 (40-120)
(10th-2ch percennle)
PTCA successful — no. 28
Stent implanted — na. h
[ntraacroc balleon nsered — no. o

Spaulding C. NEJM 1997



TaBLE 4. RELATION BETWEEN ST-SEGMENT
ELeEvaTion, CHEST Pald BEFORE CARDIAC ARREST,
AND BECENT COROMARY-ARTERY OCCLUSION
N THE 84 PATIENTS WHO UNDERWENT

CORONARY ANGIDGRATHY.®

No. o
Vapapie PaTiEnTs
ST-sepment elevation and
chest pain
Present L5
Absent a9
ST-zegment elevanion or
chest pain
Presemt 49
Absent Ah

Mo, witH RECENT
CoromaRY-ARTERY
Ocotusion (%)

31 (63)
0 (2a)

Douleur et ST+
- VPP 0.87
- VPN 0.61

*S§T-sepment elevation was defined as an elevarion of more

than 1 mm in owe contignous leads.

Douleur ou ST+
- VPP 0.63
- VPN 0.74

Spaulding C. NEJM 1997



Table 1 Post-cardiac arrest syndrome: pathophysiology, climical manifestations, and potential treatments,

Symdrome Pathophysiclogy Clinical manifestation Potential treatments
Post-cardiac armest brain e Impaired cerebrovascular « Coma » Therapeutic hypothermia'™
Enjury autoregulation s Setzures » Early hasmodynamic
« Cerebral cedema {limited) o Myoclonus optimization
+ Postischasmic « Cognitive s Airway protection and mechanical
meurcdegeneration dysfunction ventilation
» Persistent vegetative » Sefzure control
state » Controlled recygenation (5al; 94%-76%)

» Secondany Parkinsonism -« Supportive care
» Cortical stroke

» Spinal stroke
« Brain death
Post-cardiac amest « Global hypokinesis « Early revasculanzation e Early haemodynamic
miyocardial dysfunction (myocardial stunning) AT optimization
s Reduced cardiac output » Hypotension » Intravenous fluid™
s ALCS » Dysrhy thmias » Inotropes™
s Cardiovascular collapse  « LABPI3.150
» LA DT
« ECR 0P8
Systemic ischasmia/ = Systemic inflammatony « Ongoing tissue » Early hasmody namic
reperfusion response syndrome fy poxiafischaemia optimization
Tesponse « Impaired vasoregulation « Hypotension » Intravenouws fluid
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The majority of out-of-hospital cardiac arrest patients have
coronary artery disease."5%7 acyre changes in coronary plague
morphology occur in 40-86% of cardiac arrest survivors and in
15-64% of autopsy studies.558 [t is well recognised that post-
cardiac arrest patients with 5T elevation myocardial infarction
[STEMI) should undergo early coronary angiography and per-
cutaneous coronary intervention (PCl1) but, because chest pain
and/or 57 elevation are poor predictors of acute coronary occlu-
sion in these patients®* this intervention should be considered
in all post—cardiac arrest patients who are suspected of hav-
ing coronary artery disease 533633655-665 gayvara) studies indicate
that the combination of therapeutic hypothermia and PCl is fea-

cible and safe after cardiac arrest caused by acute myocardial
infarction 525633, 638 665,666

European Resuscitation Council Guidelines for Resuscitation 2010
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Figure 3 Survival according to whether a percutaneous
coronary intervention (PCl) was performed in the different

study groups.

Cronier P. Critical Care 2011



L’expérience rennaise

Good outcome

Poor outcome

Group Group p
n=35 n=35
Male 29 (83%) 31 (89%) 0,73
o Age 55,6 £12 63,1+14 0,018
Clinical
Current smoker 21 (60%) 25 (71%) 0,3
Known cardiopathy 17 (48%) 24 (69%) 0,089
Time of occurring (8am-8pm) 28 (80%) 21 (60%) 0,23
Location: public place 15 (43%) 21 (60%) 0,12
Witnessed 35 (100%) 29 (83%) 0,025
“No flow” delay (minutes) 25135 5,9 £6,8 0,017
Anamnesis “Low flow” delay (minutes) 17 +13,7 28 +16,8 0,007
and management
of the OHCA VF or pulseless VT as first rhythm 29 (83%) 27 (77%) 0,76
Number of electric shock 3,413 3,8 £3,6 0,68
Dose of adrenaline (mg) 2,6 £3,7 4,6 6 0,012
Delay between OHCA anc! beginning of 166 +90 295 +108 0.08
hypothermia (minutes)
Coronary angiography realised 31 (89%) 26 (74%) 0,21
Coronary artery dlsgase on the admission 25 (81%) 19 (73%) 0.5
Coronary status angiography
STEMI 20 (80%) 16 (84%) 1
Angioplasty 21 (60%) 7 (20%) 0,0001
Biomarkers Troponin (ng/ml) 8,3 +25 6,2 +19 0,9
at the admission Lactate blood (mmol/l) 2,8 1,7 4,7 £3,4 0,006
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Table 2. Predictive Values of ST-Segment Elevation for
Significant Coronary Lesion and PC

Fid OHCA admitted 1o 00U 5T-Segment Elavation Sigrificant Coronary Sagnificant
Pradictive Values Lesion P
Positive pradictive value 10.96 074
Hopative predictive value 0.42 074
s piratony failure = 131
" Beain i!:jurm—u'l? Sensiirity 0.42 (.56
Metabolic disonders = 15 Spacificty 0.85 0.83
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Figure 3. Multivanable logistic regression analysis of eary prediciors of survival in patients with OHCA without obwious sxdracardiac
causes. PEA indicates pulseless elecincal activity.
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Coro+/-ATC post ACR

e Faisable

 N'augmente pas les délais intra
nospitaliers de prise en charge

* Incontournable: ischémie responsable de
'ACR, réduction de la dysfonction
myocardique post-ACR, +/-pose CPBIA




Conclusion
« take home message »

 Efficacité de I'hypoT-:

- prouvée pour les ACR sur VF/TV

- possible pour les autres causes
d’ACR

* Perf. de SSI glace des que
possible




