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Agenda 

1. MULTISTARS AMI trial

2. ECLS-SHOCK trial 

3. ARREST trial  
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Intention-to-Treat Analysis 



Study design
Inclusion Criteria Exclusion Criteria

•Cardiogenic shock complicating AMI (STEMI 
or NSTEMI) plus obligatory:

1. Planned revascularization

2. SBP <90 mmHg >30 min or 
catecholamines required to maintain SBP 
>90 mmHg 

3. Signs of impaired organ perfusion with at 
least one of the following criteria:

⮚ Altered mental status

⮚ Cold, clammy skin and extremities

⮚ Oliguria with urine output <30 ml/h

4. Arterial lactate >3 mmol/l

• Informed consent

•Resuscitation >45 minutes

•Mechanical cause of cardiogenic shock

•Onset of shock >12 h

•Severe peripheral artery disease with 
impossibility to insert ECLS cannulae

•Age <18 years or >80 years

•Shock of other cause (bradycardia, sepsis, 
hypovolemia, etc.)

•Other severe concomitant disease with 
limited life expectancy <6 months

•Pregnancy

•Participation in another trial

Thiele et al. Am Heart J 2021;234: 1-1
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Study design
Primary endpoint - 30-day all-cause mortality 

Secondary endpoints
Time to hemodynamic stabilization
Duration of catecholamine therapy
Serial creatinine-level and creatinine-clearance until hemodynamic stabilization
Mean and area under the curve of arterial lactate during 48 hours after PCI
Peak release of myocardial enzymes
Serial SAPS II
Length of mechanical ventilation
Length of ICU stay
Length of hospital stay
Acute renal failure requiring renal replacement therapy within 30 days
Recurrent myocardial infarction within 30 days 
Need for repeat revascularization (PCI and/or CABG) within 30-days
Rehospitalization for heart failure within 30 days
Cerebral performance category (CPC) at 30 days

Thiele et al. Am Heart J 2021;234: 1-1
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Safety outcomes 
- Bleeding (moderate-
severe)
- Stroke
- Peripheral vascular
complication warranting 
intervention
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Mostly 
STEMI, 
post-CPR, 
with TVD 
while LAD 
was the 
most 
common 
artery 
involved
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49%
47%



Secondary end points
Arterial Lactate

Renal Function - eGFR

Renal Function - eGFR
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Summary 

▪ In AMI and CS with planned revascularization routine VA-ECMO versus

control does not reduce 30-day all-cause mortality

▪ Higher rates of moderate or severe BARC bleeding and peripheral

ischemic complications requiring intervention



Study limitations & Questions 

▪ Open label trial

▪ Patient selection – post CPR – too sick? Lactate from CPR?

▪ Cross-over between groups and MCS in the control group (26%) –

intention to treat analysis

▪ Low rates of LV unloading in ECLS group

▪ High rate of dobutamine use among ECLS group

▪ Longer hospitalization + mechanical ventilation – could alter results?

▪ What about those developing late CS – 6-24h?
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