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" Jeune agé de 28 ans
= TABAC ++

= STEMI Anterieur H 7 compliqué d’état de choc
= TA:80/50mmHg

" ECG : sus décalage en antérieur étendu
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Coronarographie
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assistance circulatoire !?

[andemheart / ECLS
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Figure 4. Temporal trends from 1997 to 2006 in rates of death in patients with overall cardiogenic shock, cardiogenic shock on
admission, and cardiogenic shock developing during hospitalization.

E:l_

—+— Death: cardlogenic shock overall (P = 0.010)
0o = Death: cardlogenic shock on admission (P = 0.009)
--4-- Death: cardlogenic shock durlng hospitalization (P = 0.094)
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Mortalité dramatique du choc cardiogénique méme avec
revascularisation
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CPIA

" Assistance circulatoire de courte durée la plus simple

" Favorise essentiellement | éjection du ventricule
gauche
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Une vieille histoire

« 1961 : RH Clauss décrit la contre-
pulsion mécanique chez I'animal
(J Thorac Cardiovasc Surg)

« 1962 : SD Moulopoulos réalise les
premieres experiences avec un
ballonnet de CPIA (Am Heart J)

+ 1968 : A Kantrowitz rapporte
I'utilisation de CPIA chez 2
patients en choc cardiogénique
(JAMA)

0
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LES INDICATIONS ETAIENT

* Infarctus antérieur sans choc

* Angioplastie protégee

* Choc cardiogénique sur SCA

» Défaillance VG réfractaire sans SCA

* Pré-chirurgie cardiaque (pontages, IM, CIV)
* Sortie de chirurgie cardiaque

* Infarctus du VD

* Décharge ECMO
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Meécanisme d’action de la CPIA

Syvystole Diastole Syvs=stole 1
Deflationm Imfilationmn Deflationmn

g
Diastolic Augrmentation
T20 [
Unassisted Systolic
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Assisted Systolic
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T o '_
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Diastolic Prassura

GRCI France 2018



Determinants of Myocardial Blood Flow

microvasculature

o~

[ —

Pa Pv

coronary \ /' coronary

artery velns

aorta

Perfusion Pressure (P4,—-P,)

Myocardial Flow =
Microvascular Resistance
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Coronary and Microvascular Physiology
During Intra-Aortic Balloon Counterpulsation

Kalpa IDe Silva, MBBS, PHD,” Matthew Lumley, MBBS, BSc,” Balrik Kailey, BSc,”
Jordi Alastruey, PHID,§ Antoine Guilcher, PHID. T Kaleab ™. Asrress, MA, BN, BCH,”
Swven Plein, MDD, PHID,. 5 Michael Marber, PHID,” Simon Redwood, MBBS, MID,-
Divaka Perera, MA, DMD*

London, and Leeds, United Kimgadorm
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Microvascular Resistance = P«/APV
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January 8, 1968

Initial Clinical Experience With Intraaortic
Balloon Pumping in Cardiogenic Shock

Adrian Kantrowitz, MD; Steinar Tjgnneland, MD; Paul 5. Freed, MS; et al

[AMA 18R2. 2N NAT-1E A-IN 1NN iam= 18A2 NA1ANNINNATNTT

The New England
Journal of Medicine 1.0+

0.8

© Copyright, 1999, by the Massachusetrs Medical Society

VOLUME 341 AUGUST 26, 1999 NUMBER 9 Revascularization (n=152)

0.6

Proportion Alive

0.4 Medical therapy (n=150)
EARLY REVASCULARIZATION IN ACUTE MYOCARDIAL INFARCTION 0.2+
COMPLICATED BY CARDIOGENIC SHOCK
0.0+
JuDitH S. HocHman, M.D., Lynn A. SLeeper, Sc.D., Joun G. Wess, M.D., TimoTHY A. SanBorn, M.D., T T T T T T T
Harvey D. WHITE, D.Sc., J. Davip TaLLey, M.D., CHRisTopHER E. BuLLer, M.D., Auce K. Jacoss, M.D., (0] 5 10 15 20 25 30
JaMEs N. SLATER, M.D., Jacaues CoL, M.D., SonJa M. McKiNLAY, PH.D., AND THIERRY H. LEJEMTEL, M.D., . .
FOR THE SHOCK INVESTIGATORS* Days after Randomization
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Les études clefs

Les études clefs

 La meétanalyse
de 2009

@ Eurepean Heart Journal (2009 30, 955468 CLINICAL RESEARCH

o dob 11093/ eurheartjiehn &0 Coronary heart disease

A systematic review and meta-analysis of
intra-aortic balloon pump therapy in ST-elevation
myocardial infarction: should we change the
guidelines?

Krischan D. Sjauw, Annemarie E. Engstrim, Marije M. Wis, René J. van der Schaaf,

Jan Baan Jr, Karel T. Koch, Robbert J. de Winter, Jan ]J. Piek, Jan G.P. Tijssen,
and José P.5. Henrigues®™

Table 2 Design of cohort studies of intra-aortic balloon pump in STEMI complicated by cardiogenic shocl
Stuady Cortrol for confounders A priorn addressed confounders Measurement of exposare MNumber of Inclusion in cohort wihout knowledge of
to WAEBP therapy patients lost to Ut comic
FUP
Mowlopoulos — Plome -+ o — (group allocarion biased by knowledge of
2 contra-indication for IAB® in control group)}
Stomel ot ol 8 definition, STEMI definition + o -+
Kowads et ot - CS defirition, STEMI definition —+ o -+
Bengtson et . = OS5 definition -+ [a] -+
Waksman e al — CS definition, STEMI definition —+ a 4+
GEISTO-1*7 — (subgrouwp amalyss from S definition -+ S =+ (IABP after day 1 considered asno ABP)
rardomized trial)
NRMI-2® + CS definition, STEM definition, demographics, t 0 !
hospital presentation factors, hospital course
parameicrs
SHOCK regisery?’  + CS definition, only CS due to LV filure, timingof  + 0 +
|ABP therapy
AMC CS * CS defintion, STEMI definrtion, demographics, + 0 +
021 s ' .
cohort™®? hospital presentation factors, hospital course

parameters

+ denotes that the lssue is propedy addressed; 3 denctes that the Bsue could be a calise of bias — denotes that bias due to the issue s lkely.
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J Am Coll Cardiol. 1997 Sep;30(3):708-15.

Use of intraaortic balloon counterpulsation in patients presenting with
cardiogenic shock: observations from the GUSTO-I Study. Global Utilization of
Streptokinase and TPA for Occluded Coronary Arteries.

Anderson RD1, Ohman EM, Holmes DR Jr, Col I, Stebbins AL, Bates ER, Stomel RJ, Granger CB, Topol EJ, Califf RV,

0.9
0.8 +

0.7 1T

0.6 T Figure 2. Thirty-day Kaplan-Meier sur-
vival curves for the early IABP (bold line)

o5 4 and no-IABP groups (light line).

0.4 +

0.3 1+

Survival

0.2

o 5 10 15 20 25 a0
Days from Randomization

Conclusions. TABP appears to be underutilized in patients
presenting with cardiogenic shock, both within and outside the

2] F%-YABf:thphzﬁi’;‘r.i}“.dT“’“; United States. Early IABP institution is associated with an
7 el mortlity rate wes 379 in th carly IABP increased risk of bleeding and adverse events but a trend toward
k S lower 30-day and 1-year all-cause mortality.
T (J Am Coll Cardiol 1997:30:708-15)
5 T e e e ©1997 by the American College of Cardiology

Days from Randomization
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Am Heart J. 2001 Jun;141(6):933-9.

The use of intra-aortic balloon counterpulsation in patients with
cardiogenic shock complicating acute myocardial infarction: data
from the National Registry of Myocardial Infarction 2.

Barron HV", Every NR, Parsons LS, Angeja B, Goldberg RJ. Gore JM, Chou TM; Investigators in the National
Registry of Myocardial Infarction 2.

réduction de la
23 180 patients en CC mortalité chez les

apres IDM patients traités par
thrombolyse + CPIA
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[53] GulJ, Hu'W, Xiao H, Feng X, Chen Y, Zhang D:
Intra-aortic balloon pump 1mproves clinical prognosis and attenuates C-

reactive protemn level m acute STEMI complicated by cardiogenic

shock. Cardiology 2010;117(1):75-80.

Critere de jugement
Mortalité a 6 mois et a
un an

Taux de troponine
CRP
FEVG
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Am J Cardiol. 2013 Dec 1;112(11):1709-13. doi: 10.1016/j.amjcard.2013.07.035. Epub 2013 Sep 13.

Utility of intra-aortic balloon pump support for ventricular septal

rupture and acute mitral regurgitation compllcatlng acute
myocardial infarction.

Kettner J1, Sramko M, Holek M, Pirk J, Kautzner J.

—

CPIA a réduit la mortalité a 30 jours chez les
— patients en état de choc (61% )

~—

-
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Mais des études récentes.........

ESC 2010
A 2012
METANALYSE ESC 2014
2009 Il B
- -
y -~ %,
~\
\
\

/\i-' |

\

2018
SEMPER-FI

GRCI France 2018



GRCIH 2015
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Je n’utili€e plus la CPIA en
phase“aigue d’infarctus....
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CRISP

Table 3. Cardiac Magnetic Resonznce Imaging (MRI) Findings

Tatal (N = 337) IABC Plus PCl in = 161} PCI Alona {n=176) P Valua
Time from symptam onset fo MBI, median (CR), d 4.0 [3.0-50 4003050 4.063.0-4.0 i}
et e G o Primary End Paoint
| SEE, 0 wentricular mass
Per-protooal analysis, No. (%) 375 [F1Al 123 [B2.6) 142 B0.7)
Mean (35% Gl 39,8 (37.4-42.1) 421 [38.7-45.6 37.5 (34, 3-40 8} 6
Median (GR) 38.8 260522 406 272-547) 36.2 (25.0-40.4)
huttple mputation analysis
Mean (35% Ll 38,7 (@37.3-42.1) 421 [38.6-45.8 376 (34.3-40.9) 07
Median 12R) 20.0 PED-E2G) 4D L[0T 1EED) 284 (24.5-40.0)
T (e T elrTed e [ f
LErgmam —— SRR
44 4 (41.7-47 1) 46.7 [42.8-50.5) 423 (38 E-459) A=
T :rr?;l et e =DLLE] a0b IRHEI-EJ E}'
Multiple imputation anshss
Mean 1755'?&. Clh 42 .4 (41.7-47 1) 46 6 [42.9-50.8) 42.1(38.4-45.7) A8
Median {IGH] 42,6 (30.3-65.9) 45,3 [32.3-61.6 39.2 (20.56-61.9)
Figure 2. Event Rate of Death From 0 to
180 Days
2\“_|_
, 'J %
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Elective Intra-aortic Balloon Counterpulsation

Les études BCIS-1

During High-Risk Percutaneous

Coronary Intervention
A Randomized Controlled Trial

——

ey

4‘/\?{:! Patiens r:‘uu)u‘w@

JAMA. 20110:3048)-867-874
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No plann=d 1ABP

—-—-=- Electiva IABP

[R——

Cunulative
Martaity, %

Log-rank P =33

T T T T T T .
o 1 2 3 4 ) 8
Folow-up, mo

No. at risk
Np planred 180 147 144 141 1130 140 Q
1A5P
Blectve IABP 151 186 146 145 146 144 5]

Mortality at & months was numerically lower in the
elective intra-aortic balloon pump (I1ABP) group than
in the no planned IABP group, although this was not
statistically significant {4.6% vs 7.4%, P=.32 by the
x° test).




Shock I

Trial Flow and Treatment

Results

T90 patientz with AMI and cardiegenic shock acresnad

- ¥ comarturbdy with e sepechincy <F monin
2 sovort carchral defied
2 age *00 years

301 randosmized fo IABP
= JB5 receshved LABP

Revascular=ation

301 intenided eary revascularization

= 267 parnary PCI

= 3 primary CABG

= 11 no revesculanzabon
- 3ot suilable o reveculrizaton
- 4 gororary arbery desense wiih no demfabis culprtleson
- 4 i SN Ay aery diseae
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Results 1A

BP
Primary Study Endpoint (30-Day Mortality) s S8

e
-
4
w
t
Q
=

P=0.92 by logrank test
Relative risk 0 96; 35% CI 0. 79-1.17, P=0.69 by Chi*-Test

o X

10 15 20 25
Time after Randomization (Days)
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SHOCK Il critiquable ?

Table 2. Pitfalls in the evaluation of IABP-SHOCK-II

(1) Clinically relevant information withheld
{a) Time between onset of symptoms and revascularization

(b) Patients” hemodynamic status before reperfusion and before
IABP insertion

{c) Outcome of pdtients who crossed over to IABP insertion
(d) Timing of IABP implementation
- - ———
{e) Duration of IABP support IABP support after PCI (p=0.030) i
(2) Extremely short delay between symptom onset and balloon Renal faiire (5=0.001) Il ]
insertion in Germany Age (by decade) (5=0.39) R
(3) Postischemic mechanical complications were an exclusion Systolic BP (p=0.14)
(4) Large cross-over volumes from control to |ABP or other STEMI (p=0.20) 7 N
mechanical support GP lib/llla inhibitors (p=0.32) @
PEL e fuABB et .. nod per profocol BOSQIIMCK(p:p.QS) - ——
ost procedural Mechancal ventilation (p=0.24) e
Post PCI TIMI flow (p=0.52) - ——
Multvessel disease (p=098) —
rdial Infarction with Peak CK (p=0.60) - —Ja—

10 patients (3,3%) du
groupe BCPIA sont 17,4% des patients
morts avant... 13% d’insertion du groupe contréle

avant I’ATL ont finalement eu un
seulement !!! BCPIA ou une ECMO
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@ ISAR-SHOCK

Tomrad o s Semrsiemn e o f Sy Tl 43 B 18

1 ks e ol of C aahindep P o
[tk

WORKS IN PROGRESS

© 25 patient RCT Impella vs |ABP A Randomized Clinical Trial to
. Evaluate the Safety and Efficacy of a
© | Index Cardiaque Percutaneous Left Ventricular Assist Device
Versus Intra-Aortic Balloon Pumping for Treatment
© | PAM (by 10mmHg) vs IABP of Cardiogenic Shock Caused by Myocardial Infarction
© Complications = IABP LR
Adnan Exsead biD" A S WD
© FEVG=NS Mecih, Covmany e
0. B Ptz with Impella 10 4
E Fs. with IABP
] _
= 089 - = 08 | i pedla
= =
ﬁ E 06 4 L —
s ] g
§ 04 < 1ABP
g S 04-
= g
E m ? 02l Logemmk Al 37
ﬂ.r.' T T T T T T 1
pre 30mim 2R 4R Eh  14R  2Zh ] 5 10 15 2 2% 0
Time after Implantation (hours) Days After Randomization
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= Sevrage de CPIA deux jours apres
" FEVG ala sortie 35 %
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Survival improvement in Extensive AN/ ocardial
iNnfarction with £FA££frtSsistent ischh emia following /mtra—
aortic balloon pump implantation

L. X. van Numen MDD PhD
Catharina Hospital
EuroPC R Paris, May 24th, 2018

* Inclusion criteria 100 patients
+ Age 18-80 years old Large acute Ml with
- Large acute ST-segment elevation myocardial infarction persistent ischemia
« Summed ST-deviation (2 ST-D) 2 15mm
« Persistent ischemia after primary PCI
+ Insufficient ST-segment resolution <50% Randomization
IABP / no IABP
. o 50:50
* Exclusion criteria
* Chest pain onset <2 hrs or >8 hrs before arrival in the
cath lab
» Clinical characteristics prohibitive for use of IABP 6 months follow-up
(severe aortic regurgitation / aortic abnormalities) Mortality
« Inability to provide informed consent Mechanical support
« Cardiogenic shock requiring immediate mechanical Heart failure
support
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