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In-hospitale Mortalitat
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Randomisierte Studien im kardiogenen Schock

Relatives Risiko Relative Risiko
Trial Follow-up n/N n/N 95% ClI 95% ClI
Revaskularisation (PCI/CABG) :
SHOCK 1-Jahr 76/152 83/149 S o 0.80 (0.66;0.98)
SMASH 30 Tage 22/32 18/23 e 0.87 (0.66;1.29)
Total 103/184  117/172 \ ¢

0.82 (0.70;0.98)

Friihe Revaskularisation Medikamentdse Therapie
besser besser

UK

SH UNIVERSITATSKLINIKUM 00.25 0.50.751 15 2 25 3
Thiele et al. Eur Heart J 2010: 31,1828—-1835
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TIMI-Fluss und Sterblichkeit
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34,4%

TIMI-Fluss <3 TIMI-Fluss 3

Zeymer et al. J Invasive Cardiol 2003;15:385-389



TIMI-Fluss und Mortalitat

RLEE m m Mortality-total
20 68.3 m Mortality in Cathlab
0 Mortality Beyond Cathlab
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Antiplattchen-Therapie + Antikoagulation

Tissue Faktor Kollagen, vWF, etc.
Direkte Xa- l
bt koagutaons: ETH— o
Apixaban* kaskade M Clopidogrel
| TxA2 PR Prasugrel
Prothrombin l ?i?::grrillz:
Pl - ravrsa- e
Heparin Gplib/llla-
AT\ \ .S Inhibitoren

» Plattchenaggregation

Bivalirudin
Hirudin Thrombin-
Dabigatran* Rezeptor-
Antagonisten*

\ 4

Fibrinogen » Fibrin

A 4

Thrombus
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IABP-SHOCK |

Antithrombotische Therapie - Klinische Praxis

Antiplatelet therapy and anticoagulation; n/total (%)

Aspirin

Clopidogrel

Prasugrel

Ticagrelor®

Glycoprotein llb/llla-inhibitors
Unfractionated heparin

Low molecular weight heparin

|IABP

293/299 (98.0)
216/299 (72.2)
80/299 (26.8)
19/234 (8.1)
138/299 (46.2)
288/299 (96.3)
60/299 (20.1)

Kontrolle

284/298 (95.3)
206/298 (69.1)
76/298 (25.5)
15/228 (6.6)
143/298 (48.0)
275/298 (92.3)
59/298 (19.8)

0.07
0.40
0.73
0.52
0.63
0.03
0.94

UNIVERSITATSKLINIKUM
Schleswig-Holstein
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Thiele et al. NEJM 2012;367:1287-1296




Antiplattchen-Therapie + Antikoagulation

Tissue Faktor Kollagen, vWF, etc.
Direkte Xa- l
:;liclaﬁ:?(;ir:n* Koagulations- m — ADP
Apixaban* kaskade v Clonidagrel
v TxA2 P Prasugrel
Prothrombin | ?i?::grrillz:
Pl - ravrsa- o~ l—
Heparin Gplib/llia-
AT\ v \ v Inhibitoren

» Plattchenaggregation

Bivalirudin
Hirudin Thrombin-
Dabigatran* Rezeptor-
Antagonisten*

\ 4

Fibrinogen » Fibrin

A 4

Thrombus
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IPA %

Rascher Wirkungseintritt

Ticagrelor Prasugrel
Ladedosis Ladedosis i Erhaltungsdosis
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Inhibition der Plattchenaggregation (20 uM ADP)

Gurbel et al. Circulation 2009;120: 2577-2585
B Payne et al. J Cardiovasc Pharmacol 2007:50: 555-562
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STEMI-Patienten

12 1
11 Clopidogrel 11,0
*;510'
o\\/ 9. 9,3
S 87 Ticagrelor
X o
5 7 =
o =
() " =
c 3 A0
S 2
= HR: 0,85 (95%-KI = 0,74
1 1.02), p = 0,07
0
012 3 45486 7 8 91011 12
Anz. Patienten Monate
Ticagrelor 4.201 3.887 3.834 3.732 3.011 2.297 1.891
Clopidogrel 4.229 3.892 3.823 3.730 3.022 2.333 1.868
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Montalescot et al. Lancet 2009;373:723—731



Wirkung Prasugrel + Ticagrelor in STEMI

Plattcheninhibition VerifyNow High Residual Platelet Reactivity

(HRPR)
S . 1007 ! Prasugrel
5190 90 I Ticagrelor
© 80
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> S o
£ 60 > 60
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Probleme orale P2Y12-Inhibitoren

* Ca. 90% intubiert

« Gabe durch Magensonde

« Tabletten mussen zermorsert werden
* Enterale Durchblutung |

» Teilweise Pro-Drugs

« Stoffwechselleistung Leber |

« Oft zusatzliche Morphingabe

« Ca. 40% reanimiert -> Hypothermie

s H UNIVERSITATSKLINIKU M
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Effekt von Morphin auf Clopidogrelwirkung

24 Gesunde

{ Enrollment ]

Randomized (n=24)

( Allocation 1 |

Day 1
Allocated to morphine (n=12)

® Clopidogrel 600 mg (p.o.)
® Morphine HCI 5 mg (i.v. bolus)

Day 1
Allocated to placebo (n=12)

® Clopidogrel 600 mg (p.0.)
® 0.9% sodium chloride (i.v. bolus)

14-day wash-out

\ J

Cross-over

Day 15
Allocated to morphine (n=12)

® Clopidogrel 600 mg (p.o.)
e Morphine HCI 5 mg (i.v. bolus)

Day 15
Allocated to placebo (n=12)

® Clopidogrel 600 mg (p.o.)
® 0.9% sodium chloride (i.v. bolus)

UNIVERSITATSKLINIKUM

Schleswig-Holstein

Hobl et al. JACC 2014,63:630-635
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Effekt von Morphin auf Clopidogrelwirkung

24 Gesunde
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Effekt von Morphin auf Prasugrelwirkung

VerifyNow PRU

- Saline
- Morphine

5

6 22 24
Time (hours)

s H UUUUUU SITATSKLINIKU M . .
S iaterld Morton et al. Circulation 2013; abstract




Plattcheninhibition nach SCD

24 komatose SCD-Patienten mit PCIl und Hypothermie
Gabe von Clopidogrel

Plattcheninhibition nach Clopidogrel

80+
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ISAR-SHOCK y . cr ey .
Registry Plattcheninhibition im Schock

175 patients with AMI + cardiogenic shock + PCI screened

30 pabtients excluded

+ 12 patiants died an admissicn bafora platalat function
measuremant

+ 2 patiants had no platelat function measuremant avalabie

o 13 palients wers lresied with concomtan! gp |Ib\is
rhibilors

« 3 patients did not receive 3 LD dus 10 high blesding risk

145 patients analysed

I
Clopidogrel group, n=95 Prasugrel group, n=50
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e Orban et al. Thromb Haemost 2014;112:epub



ISAR-SHOCK y . cr ey .
Registry Plattcheninhibition im Schock

= 2000 p<0.0001 100
£
x
3 - 80 HR 0.51, 95% C10.29-0.92, p=0.025
c <
= 1500 £
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© ° 5
5 &1 30.0 %
8 =
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§ %0 eoe
o 0
c
T 0000000
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2 0 coo
Days after procedure
Numbers al risk
Clopidogrel LD, before Prasugrel LD after Clopidogrel 95 71 63 54 51 47 47
switching (n=42) switching (n=42) Prasugrel 50 42 39 37 37 36 35
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Crushed Ticagrelor

~
- . . ey - -
Excluded (n=27), reasons: Assessed for eligibility i
Previous P2Y 12 inhibitor (n=9) :
] T n =109 L
emodynamic instability (n=11) . \( ﬂ
Unable to consent (n=2) l :
Warfarin therapy (n=2)
GPI administration (n=3) Randomized
Crushed Ticagrelor (180 mg) n=82 Integral Ticagrelor (180 mg)
<~ "\

Received Crushed Ticagrelor (n=41) Allocation Received Integral Ticagrelor (n =41)

) )

PRU at 1 hour after Loading Dose (n = 40) P:ma:ry.EP PRU at 1 hour after Loading Dose (n =41)
l nalysis l

Clinical in-hospital follow-up (n=41) Follow-up Clinical in-hospital follow-up (n=41)

Ticagrelor loading

l

f | f f f

Baseline 1h 2h 4 h 8h
| VerifvNow Residual Platelet Reactivi

s H UNIVERSITATSKLINIKUM

Schleswig-Holstein Parodi et al. ESC 2014



Crushed Ticagrelor

HRPR (>208 PRU)
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Antiplattchen-Therapie + Antikoagulation

Tissue Faktor Kollagen, vWF, etc.
Direkte Xa- l
:;liclaﬁ:?(;ir:n* Koagulations- m — ADP
Apixaban* kaskade M Clopidogrel
| TxA2 PR Prasugrel
Prothrombin l ?i?::grrillz:
™ et
Heparin Gplib/llla-
AT\ ".\ ) v _ ‘Inhibitoren
» Plattchenaggregatio

Bivalirudin
Hirudin Thrombin-
Dabigatran* Rezeptor-
Antagonisten*

\ 4

Fibrinogen » Fibrin

A 4

Thrombus

UNIVERSITATSKLINIKUM
Schleswig-Holstein

UK
SH



Plattcheninhibition nach SCD

24 komatose SCD-Patienten mit PCIl und Hypothermie
Gabe von Clopidogrel

Effekt von Integrilin

Plattcheninhibition nach Clopidogrel e
80~ _
o« * gl )
e : ontrolle
g 60 z 200
S 0. Integrilin
§ -~ Kontrolle " 10 2 30 10 50
% ~~~~~~~~~~~~~~ Time (hours) i
= I e O
£ 20 -
= O SCD B
—8— 10 2 30 40 50 E
Time (hours) A I R o I Kontrolle
'*if soed N\ 000 T T O e
=
—e Integrilin

0 10 2 30 10 50
Time (hours)

UNIVERSITATSKLINIKUM

Schleswig-Holstein Steblovnik et al. Eurolntervention 2014;epub

K
H

U
S



Gp lIb/llla-Inhibitoren im kardiogenen Schock

Register-Daten

50
45 -
40 -
35
30 -
25
20 -
15 -
10 -

M Abciximab
Bl Kein Abciximab

Sterblichkeit (%)

Antoniucci Chan Giri

UK Giri et al. Am J Cardiol 2002;89:126-131
- Antoniucci et al. Am J Cardiol 2002;90:353:357
SH Schieswig Holsen Chan et al. Am J Cardiol 2002:89:132-136




PRAGUE-7
Randomisierte Studie

80 Patienten randomisiert

Abciximab bei 14 (35%)
PCI durchgefuhrt bei 38

L L PCI-Erfolg bei 35
(92% der PCI's)

Gruppe B
(Standard Behandlung)
n= 40

UNIVERSITATSKLINIKUM

Schleswig-Holstein ousek et al. Acute Cardiac Care 2011;13:116-122
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PRAGUE-7

Randomisierte Studie

Gruppe B

(Standard Behandlung)
Primérer Endpunkt 17 (27%)
Krankenhaus-Mortalitat 13 (32%)

TIMI Major Blutung 2 (5%)

2 (5%)

ousek et al. Acute Cardiac Care 2011;13:116-122



PRAGUE-7
Randomisierte Studie
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Antiplattchen-Therapie + Antikoagulation

Tissue Faktor Kollagen, vWF, etc.
Direkte Xa- l
:;liclaﬁ:?(;ir:n* Koagulations- m — ADP
Apixaban* kaskade M Clopidogrel
TxA2 ) Pracugrel
Prothrombin l ?i?::grrillz:
Pl - ravrsa- e
Heparin Gplib/llla-
AT\ v \ v Inhibitoren

» Plattchenaggregation

Bivalirudin
Hirudin Thrombin-
Dabigatran* Rezeptor-
Antagonisten*

\ 4

Fibrinogen » Fibrin

A 4

Thrombus
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CHAMPION PHOENIX

CHAMPION PC Tod/ MI/ IDR/ Stentthrombose <48 h

CHAMPION PLATFORM

_ oD |
i Clopidogrel 4 79,
© 4,0_ I—r_‘__ ___________
= -
% 3'0_./: Cangrelor
:;E'f 201 Log-rank P-Wert=0.0007
oo
1,0 :
oot : : , | | | | |
0

6 12 18 24 30 36 42 48
No. patients at risk Stunden nach Randomisation

Cangrelor: 12,475 12,0563 12,040 12,033 12,021 12,006 12,002 11,994 11,985
Clopidogrel: 12,435 11,903 11,897 11,891 11,882 11,874 11,866 11,853 11,843

UK

SH i s e Steg et al. Lancet 2013;382:1981-1992




Risiko und Zeit bei PCl im ACS

Patientenrisikoprofil
Cangrelor/Gp lib/llla-Inh.

6 -
5 *‘Jr ______________ Ticagrelor
4 - ==
3 | = S o Prasugrel
2 —
1 _
0 . | | | | |
0 \ 1h } 2h 24 h 30 Tage 1 Jahr
PCI duration

UNIVERSITATSKLINIKUM
Schleswig-Holstein



Kardiogener Schock - Leitlinien

Oxygen/mechanical respiratory support is indicated according to blood gasses. |

Urgent echocardiography/Doppler must be performed to detect mechanical complications, assess systolic function and
loading conditions.

High-risk patients must be transferred early to tertiary centres. |
Emergency revascularization with either PCI or CABG in suitable patients must be considered. |
Fibrinolysis should be considered if revascularization is unavailable. lla
Intra-aortic balloon pumping may be considered. 1Ib
LV assist devices may be considered for circulatory support in patients in refractory shock. I1b
Haemodynamic assessment with balloon floating catheter may be considered. ]3]

Inotropic/vasopressor agents should be considered: lla

* Dopamine
* Dobutamine lla
* Norepinephrine (preferred over dopamine when blood pressure is low). I1b

s H UNIVERSITATSKLINIKUM

Schleswig-Holstein Steg et al. Eur Heart J.2012;33:2569-2619




N Patienten

Patienteneinschluss in kardiogene Schock-Studien
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Vielen Dank fur die Aufmerksamkeit

holger.thiele@uksh.de




CHAMPION PHOENIX
Tod/ MI/ IDR/ Stentthrombose <48 h

8 =
< Clopidogrel
£ J  Clopidogrel 5.9%
9 s
0 i " 4.7%
& J“"f Cangrelor °
S 3
[
o
1- Log Rank P-Wert = 0.006
O T T T T T T T 1
0 6 12 18 24 30 36 42 48
Patient at Risk H nach Randomisation

Cangrelor: 5472 5233 5229 5225 5223 5221 5220 5217 5213
Clopidogrel: 5470 5162 5159 5155 5152 5151 5151 5147 5147

UK

SH o Bhatt et al. NEJM 2013:368:1303-1313
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TICA-SHOCK

Patient with NSTEMI or STEMI + PCI + Cardiogenic Shock

Exclusion of patients with
contraindications to ticagrelor

1:1 Randomization
23 patients per group

I

or prasugrel

Ticagrelor LD

Prasugrel LD

Serial platelet function testings after administration of the loading dose of Ticagrelor and
prasugrel using both, the Multiplate analyzer® and the VerifyNow® device, in parallel.

30 day clinical follow-up (via telephone)

UNIVERSITATSKLINIKUM
Schleswig-Holstein




Inzidenz Mehrgefal3-KHK - STEMI & Schock

oo
=)
|

60 -

50 -

40 -

30 -

20 -

10 -

% Patienten mit Mehrgefal3erkrankung
=)

AIDA STEMI CADILLAC BRAVE-3 Multistrategy TAPAS




Anteriorer STEMI
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Multivessel PCI bei ACS?

STEMI, kein Schock

2012 2014
I lla lib 1l I lla lib Il

alg - IE

STEMI, Schock

| lla b Il | lla b Il

1

v

1

Steg et al. Eur Heart J. 2012;33:2569-2619

Windecker et al. Eur Heart J. 2014:;35:2541-2619



Multivessel PCI or Culprit Lesion Only PCI

N=74 N=161 N=3087 N=336 N=735 N=199

70 - P<0.05 P=ns. LINAHA
60 P<0 05 B Culprit only (+ staged PCI)
50 - P=n.s. p<0.05 P=0.04 P=0.008
40 - P=n.s.
30 -
20 -

10 -

0 _|

Mylotte et al. JACC CV Intv 2013;6:115-125
Yang et al. Crit Care Med. 2014;47:17-25

Webb et al. J Am Coll Cardiol 2003;42:1380-1386.
van der Schaaf et al. Am J Cardiol 2010;105:955-959
K Cavender et al. Am J Cardiol 2009;104:507-513
Bauer et al. Am J Cardiol 2012;109:941-946
H Zeymer et al. Eurolntervention 2014;epub
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If you don’'t know: Randomize!




) CULPRIT-SHOCK Trial

CULPRIT-SHOCK

Patient im kardiogenen Schock nach
AMI
v
Check Ein- und Ausschlusskriterien
o o . | > Nicht geeignet:
Primarer Endpunkt: ¥ e i
1A inwiifigung Register
Mortal Itat u nd/Oder (4 verschiedene Versionen) 2

Schwere Niereninsuffizienz

30 Tage

Gruppe 1 Gruppe 2

Sofortige Mehrgefal-PCl Culprit Lasion only PCI +
maogliche verzogerte

Revaskularisation
v

v

Katheterlabor: Katheterlabor:
PCI aller relevanten Lasionen PCI Culprit Lasion only
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CULPRIT-SHOCK
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Pl + Coordination:
Holger Thiele

Co-Pl:
Steffen Desch
Uwe Zeymer

National Coordinators:
Kurt Huber
Gilles Montalescot
Jan Piek
Holger Thiele
=» Pranas Serpytis
-» Janina Stepinska
=» Christiaan Vrints
Marko Noc
-» Keith Oldroyd
Stefan Windecker
- Stefano Savonitto



NS Studienorganisation

WP 01: Patient enrolment, randomisation and treatment (Leader: WP 02: Registry
1a ULEI) (Leader: 1a ULEI)

National clinical trial partners

B

v

WP 06: Data management, monitoring, and statistical analysis (Leader: 02 IHF)

-

WP 09: Dissemination and exploitation (Leader: 01a ULEI)




Anteriorer STEMI




