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THE PROBLEM OF CS

• Acute coronary syndrom represent first cause of CS
➢ ≈ 50% of all identificable causes

JACC Asia. 2022 Oct 31;3(1):122-134. 
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Hochman, J.S., et al. J Am Coll Cardiol, 2000. 36(3 Suppl A): p. 1063-70.

• LV predominant fenotipe



THE PROBLEM OF CS

Regaliam 1y cardiovascular mortality

Circ Cardiovasc Interv. 2019 Apr;12(4):e007293.

• Rapid reperfusion strategies
➢ Reduced complications and mortality <10%

• There is still and important AMI-CS subgroup ( 5-10%). 



THE PROBLEM OF CS

• Very high mortality 
• Overall >50% 

• In advances cases >70%

ESC Heart Fail. 2021 Apr;8(2):1295-1303.

Jacob C. Jentzer et al. JACC 2019; 74:2117-2128.

• Minimal improvement over time

Jacob C. Jentzer et al. JACC 2019; 74:2117-2128. Mayo Clinic CICU CS 
registry >10.000 pts



To start with... Nightmare case

Female, 43 y.o  no CV risk factors

History of Present Illness

Cardiac History 

• 2014: Apical STEMI: Spontaneous Coronary Artery Dissection 

(medical treatment). TTE: Preserved LVEF

• Treatment: Bisoprolol 2.5mg, AAS 100mg.

• Chest pain with irradiation to left arm for the last 2h. 

• ECG: ST elevation in V3-V4

• TpUs I: 4441 ng/L

• TTE: Preserved LVEF, akinesia in LAD territory.



Cardiac Catheterization 



Cardiac Catheterization 

Spontaneous 
coronary dissection 

TIMI III culprit vessel 

+



Cardiac Catheterization 

ROSC with ST elevation (anterior leads)

Severely decreased LVEF (25%)

Cardiac Arrest  due to VF 
DEF x5 and CPR 10 min 

Lactate 7mmol/L 

BP 80/55mmHg (NEP 0.2 mcg/kg/min) 

Mechanical Ventilation
+



Cardiac Catheterization (LM-LAD)

Coronary 
dissection progression

+
LM hematoma
TIMI II flow



Heart Team Evaluation

CARDIAC 
ARREST

Short  CPR
Mechanical ventilation

Vasoactive drugs 

AMI Cardiogenic 
Shock 

EF <35%
High risk anatomy 

BP 80/55 mmHg
120 BPM

Primary PCI

tMCS
Right patient Right time 

+
Right tMCS



Objetives of tMCS



Guidelines CS and tMCS  

Kapur et al J Am Coll Cardiol 2022
Kochar et al J Am Coll Cardiol 2022



Daily practice tMCS 

• Low MCS use: Only 10-15% of the CS

2012

ESC Heart Fail. 2021 Apr;8(2):1295-1303. 

• Remarcable change after the IABP II-shock trial in AMI-
CS patients

ESC Heart Fail. 2021 Apr;8(2):1295-1303. 



MCS preHTx bridge

IABP

J Heart Lung Transplant. 2023 Apr;42(4):488-502.

Asis-TC registry 
Spanish 
Emergency HTx

pVDAs      1 -> 17%

• Also in preTx patients:

HTx code 0 change



Types of percutaneous tMCS
Disadvantage

Advantage

Eur J Heart Fail. 2018 Jan;20(1):178-186

LV effect
Respiratory 

support

“Not bad”



IABP in CS

Thiele, H., et al. N Engl J Med, 2012. 367(14): p. 1287-96.



IABP in CS no clinical benefict

The use of IABP did not significantly reduce 30-

day mortality in patients with CS complicating AMI 

for whom an early revascularization strategy was 

planned.

No effect on distal perfusion markers .



IABP in CS low complication rate



IABP in the Guidelines 

ESC Guidelines AMI routine use IABP   
2012              →                      2019

Class IC Class IIb B Class III

Refractory shock not due to myocardial infarction
 Class IIb C

Class IIa C Mechanical complications, as a bridge to more 
advanced supports

No based in any RCTs 



ECMO VA



ECMO VA in CS ECLS SHOCH trial 

N Engl J Med. 2023 Oct 5;389(14):1286-1297



ECMO VA in CS ECLS SHOCH trial 

N Engl J Med. 2023 Oct 5;389(14):1286-1297



ECMO VA in CS ECLS SHOCH trial 

N Engl J Med. 2023 Oct 5;389(14):1286-1297



ECMO VA in CS ECLS SHOCH trial 

N Engl J Med. 2023 Oct 5;389(14):1286-1297

x3

x3



Microaxial Flow Pump in CS



J Am Heart Assoc. 2023 Dec 5;12(23):e031401.

NCSI early tMCS registry 

Early tMCS



71%

NCSI early tMCS registry 

J Am Heart Assoc. 2023 Dec 5;12(23):e031401.



STEMI and Cardiogenic Shock 
N = 360

Multicenter, double-blinded, randomized trial

Impella CP
N = 179  

BMS
N = 176 

1:1

Primary Endpoint: Death from any cause at 180 
days

Study Design 
Danger SHOCK Trial 



Danger SHOCK Trial 

Lactate >2.5 mmol/L

N Engl J Med 2024;390:1382-1393

Acute STEMI:  symptoms <5h   

Low CPR 20% rate
(only short, no comatose)

10y to complete reclutation (2013-2023)

Very selected population 

Apply 20% all CS

LV predominant CS   



N Engl J Med 2024;390:1382-1393

Danger SHOCK Trial 

Very high mortality in 
control group from 30d-6M



N Engl J Med 2024;390:1382-1393

x2

x2

x4

Danger SHOCK Trial 



BiV / VD STEMI SHOCK ≈ 50%  NSTEMI ≈25%

OHCA in CS ≈ 5%

Resusc Plus 2021 Mar 31:6:100113.

≈  20-30% AMI 
CARDIOGENIC SHOCK

Circ Cardiovasc Interv. 2019 Apr;12(4):e007293.

Danger SHOCK Trial 

x



ECLS SHOCK Vs Danger SHOCK trial 

No mortality 
reduction

Absolute 12.7% 
reduction in 
mortality- NNt 8



tMCS Meta-analysis

Lancet 2024 Sep 14;404(10457):1019-1028.

>1000 pts 9 RCTs included



tMCS Meta-analysis

Lancet 2024 Sep 14;404(10457):1019-1028.

>1000 pts 9 RCTs included



ECMO VA Vs Microaxial Flow Pump in CS



Cardiac Catheterization (LM-LAD)

Coronary 
dissection progression

+
LM hematoma
TIMI II flow



Cardiac Catheterization (TCI-LAD)

Synergy 3/20mm 



Cardiac Catheterization (TCI-Cx)

Synergy 3/24mm 



Final Result 

NC balloon 3.5/20mm 



Hospital Course 

ICU
Continuous deterioration (increase of 
lactate, refractory cardiogenic shock, 

high doses of vasoactive drugs)

Severe decreased LVEF  (15%)
Worsening renal and hepatic function 

ECMO AV 
Gradual improvement in cardiac function

De-escalation on Mechanical Circulatory Support   

Discharge 

❖ Impella was removed 4 days after PCI 
❖ ECMO was removed 9 days after PCI
❖ Transferred to Ward  21 days after PCI



FOLLOW UP(3 weeks) 

No valvulopathiesLVEF 64%



SHOCK CENTER 
High-volumen

24/7 Cath Lab, Intensive Unit, on call SHOCK TEAM, Cardiac Surgery, Advanced MCS

24/7
SHOCK 
TEAM

CARDIOGENIC SHOCK PROTOCOL



SHOCK CARDIOGÉNICO 

TRASLADO SALA  CATETERISMO 

CONFIRMACIÓN HEMODINAMICA
PAs <90mmHg/ PAM <60mmHg. PTDVI >18mmHg

ECMO-RCP 
Valorar  ACMt

PRE-ICP 

POCUS: Descartar complicaciones mecánicas y causas no isquémicas

PCR

ICP

*IMPELLA CP: SCAI C/D 
*ECMO VA:SCAI E/hipoO2/TV-FV
*BCIAo: Si lo anterior no disponible

SHOCK 
TEAMEscala SCAI 

PUNCIÓN ECOGUIADA
ANGIO ILIACOFEMORAL

SCAI C/D/E

REEVALUACIÓN 
POST-ICP 

SHOCK 
TEAM

AMINAS ( VIS >20)
PAS<90mmHg/ PAM <60mmHg 

Lactato >4 / diuresis <30ml/h

SHOCK 
REFRACTARIO

AMINAS ( VIS <10)
PAS>90mmHg/ PAm >60mmHg

Lactato =/ ↓

UCI CARDIOLÓGICA REEVALUACIÓN CLÍNICA, HEMODINÁMICA  

ACMt  
POST-ICP 

SHOCK 
TEAM

CAP (SWAN GANZ)

IMPELLA CP (SCAI C/D)
BCIAo (en centros sin otros dispositivos)

Valorar CAP (S. GANZ):

PAPI <0.9
PAD >15
PCP >18

IC / CPO / PAPI / lactato cada 4-6h 

IC<2 L/min/m2 

*ECMO VA
*CANULA PROTECK DUO
*IMPELLA RP

IAM - SHOCK CARDIOGÉNICO

CALCULOS HEMODINÁMICOS

SHOCK 
TEAM

CPO<0.6W 

PAPI <0.9
PAD >15
PCP <18
PAD/PCP>0.86

V.I.

V.D.

BiV *ECMO VA

PAS/ PAM invasiva  continua 

PAPI >0.9
PAD <15
PCP >18

AMI CARDIOGENIC SHOCK PROTOCOL



SHOCK CARDIOGÉNICO 

TRASLADO SALA  CATETERISMO 

CONFIRMACIÓN HEMODINAMICA
PAs <90mmHg/ PAM <60mmHg. PTDVI >18mmHg

ECMO-RCP 
Valorar  ACMt

PRE-ICP 

POCUS: Descartar complicaciones mecánicas y causas no isquémicas

PCR

ICP

*IMPELLA CP: SCAI C/D 
*ECMO VA:SCAI E/hipoO2/TV-FV
*BCIAo: Si lo anterior no disponible

SHOCK 
TEAMEscala SCAI 

PUNCIÓN ECOGUIADA
ANGIO ILIACOFEMORAL

SCAI C/D/E

REEVALUACIÓN 
POST-ICP 

SHOCK 
TEAM

AMINAS ( VIS >20)
PAS<90mmHg/ PAM <60mmHg 

Lactato >4 / diuresis <30ml/h

SHOCK 
REFRACTARIO

AMINAS ( VIS <10)
PAS>90mmHg/ PAm >60mmHg

OLIGURI Lactato =/ ↓

UCI CARDIOLÓGICA REEVALUACIÓN CLÍNICA, HEMODINÁMICA  

ACMt  
POST-ICP 

SHOCK 
TEAM

CAP (SWAN GANZ)

IMPELLA CP (SCAI C/D)
BCIAo (en centros sin otros dispositivos)

Valorar CAP (S. GANZ):

PAPI <0.9
PAD >15
PCP >18

IC / CPO / PAPI / lactato cada 4-6h 

IC<2 L/min/m2 

*ECMO VA
*CANULA PROTECK DUO
*IMPELLA RP

IAM - SHOCK CARDIOGÉNICO

CALCULOS HEMODINÁMICOS

SHOCK 
TEAM

CPO<0.6W 

PAPI <0.9
PAD >15
PCP <18
PAD/PCP>0.86

V.I.

V.D.

BiV *ECMO VA

PAS/ PAM invasiva  continua 

PAPI >0.9
PAD <15
PCP >18

E

Shock refractario 
Soporte aminas >2
pH <7.2
Lactato >8 mmol/L

IAM extenso <6h + anatomía coronaria riesgo:
• TCI / DA
• Bifuracion /carga trombótica
• ICP vaso único permeable  EAC multivaso

Accesos arteriales (AFC >5mm). Punción ECO-angio

ETT: FEVI<35%. FEVD normal.  

NO: trombos V.I. , Insuf. aórtica severa /prótesis 
mecánica , Disección aórtica

SCAI D/E  

Edad <70, no PCR (solo si no prolongada y RCP precoz)  



ACS REFRACTORY CS POST PCI

SHOCK 
TEAM

High dose inotropes ( VIS >20)
pH <7.2 / Lactate >4  /Urine output <30ml/h

<70 y/o

No comatose / short cardiac arrest 

No contraindications for tMCS

Bridge to decision/ recovery / LAVD-TX 

INICIATE or  tMCS ESCALATION

Spoke (low-volume) centers: triage, Culprit PCI, short MCS  

HUB SHOCK CENTER 
TRANSFER

High-volumen

24/7 Cath Lab, Intensive Unit, on call SHOCK TEAM, Cardiac Surgery, Advanced MCS



ACS REFRACTORY CS

SHOCK 
TEAM

HUB SHOCK CENTER 
TRANSFER

The GOLDEN HOUR: “Time S2S”

<90 min >90 min: x2 mortality

INICIATE 
or 

 tMCS ESCALATION

TIME DEPENDENT
DECISION 

MORTALITY





• Is tMCS a routine option in CS ?  Yes  /  No

• Attending to RCTs (DANGER trial) and registries (NCSI) experience 
➢Only CS very selected patients: Lactate >4, Extense STEMI, LV predominant, no prolonged CPR 

➢Device selection according hemodinamics

➢High volumen centers: minimize complicactions

➢Time dependent therapy: “Time S2S” <90min

TAKE HOME MESSAGE 

• Does tMCS have any mortality benefit? Yes  /  No



Essential for a good quality tMCS program…

REGIONAL SC code programs MULTIDISCIPLINAY SHOCK TEAMS
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