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The harsh reality.....

Number of patients included in major randomized cardiogenic shockK ftrials
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(CULPRIT-SHOCK currently enrolling)

Thiele H et af, Eur Heart J 2015; 36: 1223-30



Future directions: Definition of pre-shock

* Shock is delayed after admission in 70%
of cases

* Predictors for occurrence of shock:

— Age, diabetes, multivessel disease,
LVEF, delay to reperfusion, failed
reperfusion, LVEDP, lactates, cardiac
arrest before admission.....

* There’s a need for a simple score to
predict the occurrence of shock



-uture directions: Definition of refractory shock

« “When signs of cardiogenic shock remain despite
optimal and maximal conventional therapy”

= No consensus about the definition of optimal and
maximal conventional therapy

= Needed in trials on cardiac assist devices



Future directions: Patient stratification

1.0-
0.8 L_\

0.6-

I Myocarditis

» Pulmonary Embolism

90-Day Survival

o : Others

= Acute Coronary Syndrome

0.0

0 30 60 80

Days

Kagawa E etal ESC 2015



Cardiogenic shock
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Management of AMI-related cardiogenic shock

» Early revascularization

> Vasopressor and inotropic therapy

Mechanical circulatory support



Management of AMI-related cardiogenic shock

- Early revascularization

» Vasopressor and inotropic therapy

> Mechanical circulatory support



Early revascularization

Should we emergently revascularize occluded coronairies for cardiogenic shock?
(SHOCK-trial)
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Future directions: Revascularization

Coronary revascularization is
the only effective treatment in
cardiogenic shock

Yet early revascularization only
achieved in 50-70% of cases

— Convince clinicians of
benefit, even in high-risk
subgroups

* Elderly patients

» After an out-of-hospital
cardiac arrest
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Early revascularization

TIMI patency
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Future directions: Multi-vessel PCI

ESC guidelines

Primary PC| should be

limited to the culprit vossel

with the exception of

cardiogenic shock and Ha
et sitent schaemia alter .
PC! of the supposed culprit

lesion
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Multivessel disease and cardiogenic shock

Culprit only or multivessel PCI?

©

Multivessel PCI during STEMI should be considered in patients
with cardiogenic shock in the presence of multiple, critical stenoses
or highly unstable lesions (angiographic signs of possible thrombus

EUROPEAN or lesion disruption), and if there is persistent ischaemia after PCI
CARDIOLOGY® of the supposed culprit lesion.
American Heart

Assoviation.

|
i W
&\
o

" 25
ARpIO™

Shock or severe HF is perhaps the only clinical scenario in which
acute revascularization of significant stenoses in noninfarct arteries

can be justified.

2014 ESC/EACTS Guidelines on myocardial revascularization
N1 ACCF/IAHA Einudalina fAar tha Mananamant Af ST Flavatinn Munrcardial Infarrtinn



Multivessel disease and cardiogenic shock

Culprit only or multivessel PCI?

®m Culprit only PCI
m Multivessel PCI
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CULPRIT-SHOCK Trial — Study Flow

Patient in cardiogenic shock after
acute myocardial infarction
¥
Check in- and exclesion criteria
k. J

Not suitable:
CULPRIT-SHOCK

Informed consent Registry
(4 different versions)

Group 2
Culprit lesion only PCl +
potential staged
revascularization
¥ ¥

Catheterization laboratory: Catheierization laboratory:
PCl of all relevant lezions PCI culprit lesion only

Clinicaltrials_gov: NCTO1827549




Management of AMI-related cardiogenic shock

» Early revascularization

~ Vasopressor and inotropic therapy

» Mechanical circulatory support



Vasopressor therapy

SOAP Il trial

P=0.07 by log-rank test Hazard Ratio (95% ClI)
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Inotropic therapy

Digitalis

B-Receptor
agonist | | \’

Dobutamine
« Stimulation of B, and B, receptors
* |notropic agent of first choice
* Adverse effects:
* Tachycardia
* 1 myocardial ischemia
* 1 arrhythmias

Ca2+

Ca2+ \

SERCA2a

-
s Gype g7 CA-SenSitizer
[INT [ TNC [ TN
Phosphodiesterase inhibitors H > Ca
i PDE-inhibitors

(e.g. milrinone)
* ‘Inodilators’ Ca-sensitizers
« Lusitropic effects (e.qg. levosimendan)
* Recommended in patients with * Inotropic and lusitropic effects

* B-blockers * No data on survival benefit compared

* pulmonary hypertension to other inotropic agents



New inotropic agents

Istaroxime

.Bah

THT | TNC | THI ]

Myosin activators

Hacnnhice atal Fir Haad 1| 9N044-27-1020 404K

Istaroxime

* Inotropic effect ~ inhibition of Na-K ATPase
* Lusitropic effect ~ stimulation of SERCA 2a
* 1 systolic blood pressure

* | heart rate

Myosin activators

(e.g. Omecamtiv mecarbil)

* 1 rate of effective myosin cross-bridge formation
— 1 duration of myocyte contraction

* No effect on cAMP or calcium



Future directions: Hypothermia

In animals and isolated human
cardiac muscle moderate
hypothermia exerts calcium-

Moderate hypothermia for severe cardiogenic shock (COOL Shock Study [ & 117

Stephan Schmidr-Schweda®®, Andreas Ohler®<, Heiner Post”, Burkert Pieske"

¥ [lapantmimt of Cardinkagy and Mousbgy, Hoart Conter Gmgen, Caerg Augest Dnnarnily of Gatrimgen, Fobor. Kaeh.Srme 20, 37005 Continge, Carmmy

i n d € p en d ent p 0S it i"u"e i notro p iC O fepartmnens af Carainingy, Medliad Bnveriaty of Criv. Atiembraggen bats £5, 8036 e, Austria
effects )
A ® . 6%
i i : E® ne=3 *
Small trials in humans: hypothermia By o
' i : %3
improved cardiac function éi 20% -
arameters 2E 0%
P 55"

SHOCK-COOL: Randomized trial on

non-resuscitated patients with CS ° gﬁ :z
investigating the impact of w3 20%-
hypothermia vs. standard treatment E‘% it
on cardiac power index O AR wPAP sva PV

Schmidi-Schweda S ef al Resuscifation 2012, 84:319-25
Clinicaltrials.gov: NCTO1850317



Additional medical treatment?

» Therapeutic hypothermia?

Mild therapeutic hypothermia in cardiogenic shock syndrome*

Carsten Zobel, MD; Christoph Adler, MS; Anna Kranz, MS; Catherine Seck, MD; Roman Pfister, MD;
Martin Hellmich, MD; Matthias Kachanek, MD; Hannes Reuter, MD
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Future directions: Peri-interventional
antiplatelet and antithrombotic medication

Thienopyridine resistance after cooling

Chmscal Paper
Stent thrombosis: An increased adverse event alter anzoplasty
K ibrehim er al. / Resuscitation BS (2014 649655 Tollowing resuscitated cardiac arresi®

EErdpde [nfTrEs 0 Ofder Virenns™, Willrtan Bougomin® Julien Soseoher™
0% 100% Jan-Paul Merat", Alatn Cariou e

---------------

B0

B
¥

8% ~= Ghgrowp
—— Conlrol group

406

% |

10 20 2
Days

Pereentage of mon-respend
g & & &
Stent thrombeosis %
L2 v B F B

o
Al Clopidegrel Prasugral Tieagrelar

Fig 1. fercent age of non-responder (2] 24 b after imital loading doses of #2771 2 receptor inhibinors



Management of AMI-related cardiogenic shock

o Early revascularization

> VVasopressor and inotropic therapy

- Mechanical circulatory support



Mechanical support in cardiogenic shock

Intra-aortic balloon pump Systole

IABP — Shock Il trial

B0y —— AP 12 month martality
— Contd H =
50 i
- 40' =
£
i 40% 50% Diastole

p=0-54: bog-raik test

10 Redative risk 102, 95% <1 0.BE-1-10
0 T T T T é T T T T T T T 1
1 30 il i 130 150 180 250 240 27 00 130 360 200 400
Niibar &k Fhk Duvys e randomisatan

IMAR 301 181 17 165 161 159 154 152 144 147 148 144 136 45 i
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Mechanical support in cardiogenic shock

|ABP Shock Il trial

12 maoutth mortality, n 1)
ar
irs

@ Routine use of IABP in patients with cardiogenic shock is not recommended. (llI/A)

surorean  VABP insertion should be considered in patients with haemodynamic

caroiotoay» iNstability/cardiogenic shock due to mechanical complications. (l1a/C)




Mechanical support in cardiogenic shock

IABP Shock Il trial

12 month mortality, n (%)
Relative risk p value for
n IABP Cantrol (95% Q) interaction
Female 186 57 (57-6%) 48 (55.24%) 1.06 (0 76-1-47) A
Male 400 08(40.0%) 104 (49.8%) 1.00{081-120) [ °7
Age <50 years — Beldeli e 0-71(0-49-1.02)
Age 50-75 years 332 75(48-4% 79 (44:-6%) 1.07(088-131) > 013
Age =75 years 193 71(65-7%) 57 (671%) 0.96 (0-64-1-43)
Diabetes 195 57 (54-3%) 53 (59-0%) & 0-90(065-124)
No diabetes 396 95(50-0%) 99 (48-1%) R 1.04(0-86-1-26) '
History of hypertension 410 122(57-6%) 102 (515%) = 1i4(092-24) | 0
Mo history of hypertension B e e e —— 070 (059-0-98)
STEMI/LBRR 414 102(50-5%) 106 (50-0%) 1-01(083-1.23) i
NSTEMI 181 53(54-6%) 46 (548%) 100(072-137) [ 02
Anterior STEM| 216 53(47.0%)  52(50:5%) = 0.93(072-121) 1
Mon-anterior STEMI 1948 49(55-1%) 54 (49-5%) L2 1:12{0-84-1.51)
Previous infarction 131 4 (62-0%) 31{517%) = 1-27 {0-B6-1-89) 890
No previcus infarction 463 111(49-0%  121(513%) 0-95(0-79-1-14) '
Hypothermia 123 E5(53-0%) 67 (56-3%) j; 0.03(070-124) |, 43
No hypothermia 72 100(51-3%) 85 (48-00) — 110(087-131) '
Blood pressure<B0 mmHg 168 47 (58-0%) 48 (552%) 107 (076-151) -
Blaorl pressure =80 mm Hy 427 108{49:-5%) 104 (49-B%) AP 1-00{0-87-1.20)
I | I I T 1
0 05 1 1.5 2 25
“+—— —>
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