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Causes of CS complicating AMI





28217 patients with ACS 

1209 (4.3%) were classified as having cardiogenic 
shock:

526 (44%) 
at the time of 

admission 

683 (56%) 
later or during hospitalization.

cardiogenic shock at admission increased 
from 1.9% in 2001 to 2.7% in 2014 (P for

trend=0.01), 

while the number of patients developing shock 
during hospitalization declined from
 4.8% in 2001 to 2.1% in 2014 (P

for trend <0.0001).
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Treatment strategies in cardiogenic 
shock

Early diagnosis and prevention

1) Cardiogenic shock starts as haemodinamic 
compromise, but becomes subsequantly an 
inflammatory disease with superimposition of sepsis 
(GE barrier permeability….) 

2) Lactates increase in a later phase. Therefore, we 
need very sensitive markers useful in the early phase 
for an early diagnosis of initial haemodinamic 
compromise

The activation of the inflammatory cascade results in the hyperactivation of nitric oxide 
synthase. The increased production of nitric oxide and its derivatives (peroxynitrites) 
results in negative effects at various levels:  
1) inhibition of myocardial contractility  
2) Inhibition of mitochondrial respiration in non-ischemic myocardium  
3) Alteration of carbohydrate metabolism  
4) Reduced responsiveness to catecholamines 
5) Induction of systemic vasodilation

ScvO2 Pv-aCO2



SCAI SHOCK II Definition – 
Cardiogenic  Shock

Naidu et al. JACC 2022;79:933-946
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Currently Available MCS

Thiele et al. Eur Heart J 2019:40:2671-2683
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IPD Metaanalysis – VA-ECMO vs Control

Zeymer et al. Lancet 2023;epub



IPD Metaanalysis – 30-Day All-Cause Mortality

Zeymer et al. Lancet 2023;epub







5.5 years

4 danish high-volume centers (3000 STEMI/year)

16/17000 STEMI

100 CS STEMI (0.6%) 

1/2013 to 6/2018

SELECTION BIAS
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HOSPITAL COMPLICATIONS



TIMING OF IABP AND LACTATE LEVELS



LONG-TERM ALL CAUSE MORTALITY



DANGER SHOCK Trial: Timing of randomization



DANGER SHOCK Trial: Adjusted outcome analysis



CONCLUSIONI
Lo shock cardiogeno rappresenta tuttora il tallone d’achille della cardiologia (mortalità circa 
50%)

Incidenza stabile negli anni (circa 4%), con una riduzione dell’incidenza di shock che si sviluppa 
durante l’ospedalizzazione

Nonostante i presupposti fisiopatologici, manca una forte evidenza di benefici dall’utilizzo 
routinario di sistemi di supporto meccanico nei pazienti con shock cardiogeno in corso di IMA 

Studi randomizzati sono certamente necessari per identificare la migliore popolazione che può 
ottenere benefici da un supporto meccanico, soprattutto con l’Impella CP e nelle fasi molto 
precoci dello shock 



Back-up slides



Between December 12, 2019 and September 3, 2024, 527 patients were randomized; 262 
patients were assigned to the treatment group and 265 to the control group.

Total ischemic time was longer in the treatment arm. 

IS/LVM was 30.8% ± 16.2% in the treatment group and 31.9% ± 16.9% in the control group 
(mean difference: –1.1%; 95% CI: –4.2 to 2.0; P = 0.50). 

Major bleeding or vascular complications at 30-day follow-up occurred more frequently in the 
treatment group when compared with either a prespecified performance goal or the control group.

Kapur NK et al. JACC 2026
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Total ischemic time was longer in the treatment arm. 

IS/LVM was 30.8% ± 16.2% in the treatment group and 31.9% ± 16.9% in the control group 
(mean difference: –1.1%; 95% CI: –4.2 to 2.0; P = 0.50). 

Major bleeding or vascular complications at 30-day follow-up occurred more frequently in the 
treatment group when compared with either a prespecified performance goal or the control group.

Combination of a TV-mAFP plus delayed PCI did not reduce infarct size in patients with anterior 
STEMI without cardiogenic shock compared with PCI alone. 

Kapur NK et al. JACC 2026


