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Patient – Case
72 years, male patient

Onset of angina 17:00 h, worsening symptoms and severe dyspnea 
21:00 h
112 (911) call 21:30 h
Mechanical ventilation because of lung edema 
Arrival Heart Center Leipzig 22:30 h

Blood pressure: 77/61 mmHg
Heart rate: 125/min
Arterial lactate: 5.8 mmol/l
Cold skin and extremities 
Catecholamines
CVRF: Hypertension, HLP, Diabetes



Anterior STEMI – Cardiogenic Shock



Revascularization Strategy?

Cardiogenic Shock

?

Culprit Lesion
Only
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Multivessel PCI in STEMI?
ESC STEMI Guidelines 2017

II IIa IIb IIII IIII IIIIII

III IIa IIb IIIIIIIII

STEMI, no shock

STEMI, shock

III IIa IIb IIIIIIIII

II IIa IIb IIII IIII IIIIII

2012 2017



Anterior STEMI – Cardiogenic Shock



CULPRIT-SHOCK Trial – 30-Day Results

Thiele et al. NEJM 2017; 377:2419-2432

All-cause mortality – 30 days
Primary study endpoint – 30 days

All-cause mortality or renal replacement therapy



ESC STEMI Guidelines 2017 → Revascularization Guidelines 2018

STEMI (NSTEMI), Cardiogenic Shock

II IIa IIb IIII IIII IIIIII

2017

II IIa IIb IIII IIII IIIIII

2018

Multivessel PCI in Shock - Guideline Evolution

Ibanez et al. Eur Heart J 2018;39:119-177
Neumann et al. Eur Heart J 2019;40:87-165
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Number at risk:
Culprit-lesion-only PCI

Immediate multivessel 
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Relative Risk (95% CI) 0.87 (0.76-0.99); P=0.048

1-Year Mortality/Renal Replacement Therapy

52.0%
59.5%

Thiele et al. NEJM 2018;epub ahead of print 25.08.2018



1-Year Mortality – Landmark Analysis

0 60 120 180 240 300 360
0

10

20

30

40

50

60

70

80

90

100

Multivessel PCI Culprit-lesion-only PCI

Days since randomization

Pa
tie

nt
s 

W
ho

 D
ie

d 
fr

om
 

A
ny

 C
au

se
  (

%
)

Relative Risk (95% CI) 1.08 (0.60-1.93); P=0.86

Multivessel PCI           165 161 160 156 152 149 131

Culprit-lesion-only PCI           195 186 181 178 174 172 147

Number at risk:

Relative Risk (95% CI) 
0.84 (0.72-0.98); P=0.03

Thiele et al. NEJM 2018;epub ahead of print 25.08.2018



MCS?

1. IABP?
2. Impella?
3. TandemHeart?
4. ECMO?
5. No MCS?



Currently Available MCS

Thiele et al. Eur Heart J 2019;40:2671-2683



Randomized Trials – Cardiogenic Shock

Thiele et al. Eur Heart J 2019;40:2671-2683
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6-Year Mortality

Relative risk 0.99; 95% confidence interval 0.88-1.11
P=0.98

Days after randomization

IABP                301                          144                            130                           122                             114                            105                            63                             24
Control            299                           145                            136                          128                              122                            102                            69                             20

No. at risk

IABP

Control

Long-Term Mortality – ITT-Population

66.3%

67.0% 

Thiele et al. Circulation 2019;3:395-403



ESC and AHA/ACC Guidelines 2012-2018
IABP in cardiogenic shock

ESC Class IC →  IIb B → III 

Windecker et al. Eur Heart J. 2014;35:2541-2619
Roffi et al. Eur Heart J. 2016;37:267-315

Ponikowski et al. Eur Heart J.2016;37:2129–2200
Ibanez et al. Eur Heart J 2018;39:119-177

Class IB →  IIa B

Antman et al. Circulation. 2004;110:82-292
O’Gara et al. Circulation. 2013;127:e362-e425

Van de Werf et al. Eur Heart J. 2008;29:2909-2945



Shah et al. Clin Res Cardiol 2018;107:287-303

US Registry: 144.254 patients with cardiogenic shock

IABP + Other Devices Use 



ECMO Use in Germany

Karagiannidis et al. Intensive Care Med.2016;42:889–896



Currently Available MCS

Thiele et al. Eur Heart J 2019;40:2671-2683



Actual Metaanalysis MCS
Mortality, N=148

Thiele et al. Eur Heart J 2017;38:3523-3531



Actual Metaanalysis MCS
Summary Effects

Thiele et al. Eur Heart J 2017;38:3523-3531



Schrage et al. Circulation 2019;139:1249-1258

Impella vs IABP – Matched Comparison



Schrage et al. Circulation 2019;139:1249-1258

Impella vs IABP – Complications

30-day Mortality Peripheral complication Life-treatening/severe 
bleeding
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Currently Available MCS

Thiele et al. Eur Heart J 2019;40:2671-2683



ECMO in Cardiogenic Shock

Ouweneel et al. Intensive Care Med 2016;42:1922-1934

Metaanalysis



ECLS-SHOCK I (n=42)

Brunner et al. JACC 2019;73:2355-2357

LV EF Mortality

19%
33%



Estimated Mortality?
In Cath Lab post PCI

1. 20-30%
2. 40-50%
3. 50-60%
4. 60-70%
5. 70-80%



Mortality Prediction
     Patient Selection for MCS?

Poess et al. JACC 2017;69:1913-1920



IABP-SHOCK II Cohort CardSHOCK Validation Cohort 

Poess et al. JACC 2017;69:1913-1920

Mortality Prediction
     Patient Selection for MCS?



How to Prevent MODS?

Zeymer and Thiele. JACC 2017;69:288-290

MODS 
prevention/

therapy

Optimal timing 
(early versus late, futile situation?) 

Optimal 
Support
(Flow 2-7 l/min)

Prevention of  
device-complications 
(device malfunction, limb ischemia, 
hemolysis, bleeding, infection/inflammation)

Mechanical support device?



Patient Selection?

50-60% survival without 
device

40-50% do not survive

100% Device 
use

Death due to 

bleeding + other 

complications
Potential su

rvival by 

device ~ 25%
Death 

with/without 
device 
~25%?

Anoxic brain 
death, sepsis 

etc.

Cohort A
50-60%

Cohort B
15-25% Cohort C

25%

Device NO

Device YES!
Device NO

or Bridge-to-
decision

Thiele et al. Eur Heart J 2019;40:2671-2683



Randomized Trials – Cardiogenic Shock

Thiele et al. Eur Heart J 2019;40:2671-2683



Treatment Algorithm – Cardiogenic Shock

Thiele et al. Eur Heart J 2019; in press



EURO SHOCK Initiative



ECLS-SHOCK Initiative



ECLS-SHOCK - Centers



•Lactate > 2.5 mmol/l

•Hemodynamics                                   
SBP < 100 mmHg or 
Vasopressors

• LV-EF < 35%

Standard treatment  
Vasopressors/Inotropes                             
Mechanical ventilation 
± IABP pre PCI (n=180)

Acute MI (STEMI < 36 h)

Shock

PCI (CABG)

Inclusion criteria

Randomization

Standard treatment 
Vasopressors/Inotropes                             
Mechanical ventilation 
+ Impella CP pre PCI (n=180)

DanShock goes DANGER Trial

Primary Endpoint:
Total Mortality



Hemodynamics MCS Cardiogenic Shock
IABP pLVAD

ECMO ECMO+pLVAD



Inclusion in Cardiogenic Shock Trials



Thank you!
holger.thiele@medizin.uni-leipzig.de


