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Synoptic view of the four types of shock

● Hypovolemic shock 
● Distributive shock 
● Cardiogenic shock 
● Obstructive shock

Standl T, et alThe Nomenclature, Definition and Distinction of Types 
of Shock. Dtsch Arztebl Int. 2018 Nov 9;115(45):757-768
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CARDIOGENIC SHOCK
Impaired contractility
•Myocardial ischemia and 
compliations
•Myocarditis
•Myocardial contusion
•Septic shock
•Poisoning or toxic exposure
•End stage cardiomyopathy

Dysrhythmia
•Tachycardias
•Bradycardias

Valvular dysfunction
•Severe aortic regurgitation
•Severe aortic or mitral stenosis

Left ventricular outflow 
obstruction
•Hypertrophic cardiomyopathy
•Left atrial myxoma

OBSTRUCTIVE SHOCK
Within the circulatory system
•Massive pulmonary embolus
•atrial thrombus or myxoma
•occulsive valvular lesion
•Cardiac tamponade
•abdominal compartment 
syndrome
•Tension pneumothorax
•Dynamic hyperinflation (e.g. 
severe asthma)
•Tension pneumomedistinum
•caval compression (e.g. 
supine hypotension 
syndrome in the pregnant 
female)

HYPOVOLAEMIC 
SHOCK
Hemorrhage
•Traumatic/Non-traumatic

Fluid loss
•GI losses (vomiting, 
diarrhoea, short gut, etc)
•Excessive diuresis 
(diabetes insipidus, 
diuretics)
•Excessive diaphoresis 
(heat-related illness)
•Diabetic ketoacidosis
•Burns
•“Third spacing” 
(pancreatitis, severe 
sepsis, anaphylaxis)
•Iatrogenic (post-dialysis)

DISTRIBUTIVE 
SHOCK
•neurogenic shock
•liver failure
•adrenal insufficiency
•anaphylaxis
•septic shock
•post-bypass 
vasoplegia
•drugs and toxic 
exposures, e.g. 
calcium channel 
blockers, epidural 
anaesthesia
Adrenal insufficiency
•Hypothyroidism
•Hyperthyroidism
•Diabetic ketoacidosis
•Severe acidosis/ 
alkalosis and 
electrolyte 
disturbances
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CS Definition & Clinical Identification

ESC HFA Position Statement 2020 Eur J Heart Fail. 2020 Aug;22(8):1315-1341

A syndrome caused by a primary 
cardiovascular disorder in which 
inadequate CO results in a life-threatening 
state of tissue hypoperfusion associated 
with impairment of tissue oxygen 
metabolism and hyperlactatemia which, 
depending on its severity, may result in 
multi-organ dysfunction and death. 

30-days death 45-75%



CS Definition & Clinical Identification (II)
ESC Heart 
Failure 
Guidelines 2021

• 	 Diagnosis of cardiogenic shock mandates 
the presence of clinical signs of hypoperfusion (cold 
extremities, oliguria, mental confusion, dizziness, narrow 
pulse pressure).

• 	 Biochemical manifestations of 
hypoperfusion (elevated serum creatinine and lactate, 
metabolic acidosis). 

• Hypoperfusion is not always accompanied by hypotension

ACVC position 
statement 2020

All of the following: 
• Systolic blood pressure <90mmHg for >30 min OR 

need of vasopressors to maintain systolic pressure 
>90mmHg

Shock Academic 
Research 
Consortium 
(Clinical trial 
def)

• 	 Systolic blood pressure <90 mm Hg for ≥30 
min (or the need for vasopressors, inotropes or 
mechanical circulatory support to maintain systolic blood 
pressure 
≥90 mm Hg) with evidence of hypoperfusion.

Clinical signs/ symptoms (At least one of the following): 
• 	 Altered mental statuS OR Cold, clammy skin and 

extremities OR Oliguria with urine output <30 ml/h OR 
Arterial lactate >2.0 mmol/l 

And elevated left ventricular filling pressures: 
• Pulmonary congestion OR PCWP/LVEP >20 mm Hg 

Hemodynamic criteria (optional) 
• Cardiac index <2.2L/min/m2 AND 
• Hypoperfusion (1 of the following): arterial lactate 

>2mmol/L, Acute kidney injury (creatinine ≥2× upper limit of 
normal) OR oliguria (e.g. urine output <0.5mL/(kg·h), Acute hepatic 
injury (eg, ALT >3× upper limit of normal), Cool or mottled 
extremities, Altered mental status not explained by an alternative 
cause

2Eur Heart J Acute Cardiovasc Care. 2020 Mar;9(2):183-197 

3Circulation. 2023 Oct 3;148(14):1113-1126
1Eur Heart J. 2021 Sep 21;42(36):3599-3726



CS Definition & Clinical Identification (II)

IABP-
SHOCK II1

• Acute myocardial infarction 
• 	 Systolic blood pressure <90 mmHg for more 

than 30 minutes or needed infusion of catecholamines to 
maintain a systolic pressure above 90 mmHg, 

• 	 Clinical signs of pulmonary congestion, and 
had impaired end-organ perfusion.

• 	 The diagnosis of impaired end-organ perfusion 
required at least one of the following: Altered mental status, 
Cold, clammy skin and extremities 

• 	 Oliguria with urine output <30 ml per 
hour; or Serum lactate level >2.0 mmol/L.

ECLS Shock2 • Acute myocardial infarction 
• 	 Systolic blood pressure <90 mmHg for 

>30 min or catecholamines required to maintain 
systolic blood pressure >90 mmHg

• 	 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 
• Arterial lactate >3 mmol/l

DanGer 
Shock3

• Acute myocardial infarction 
• 	 systolic blood pressure less than 100mmHg 

and/or need for vasopressor therapy (dopamine/ 
norepinephrine or epinephrine)

• 	 peripheral signs of tissue hypoperfusion 
(arterial blood lactate ≥2.5mmol/l and/or SvO2 <55% 
with a normal PaO2)

2N Engl J Med. 2023 Oct 5;389(14):1286-1297 

3N Engl J Med. 2024 Apr 18;390(15):1382-1393
1N Engl J Med. 2012 Oct 4;367(14):1287-96



Cardiogenic Shock Etiological Definition

JACC. 2022 Jul, 80 (3) 185–198 
Eur J Heart Fail. 2023 Apr;25(4):562-572



CS – more questions than answers

• Few solid evidence-based data on inotropes/vasopressors in CS 

• Interplay between medical therapy and MCS 

• Different CS phenotypes – one size does not fit all 

• Challenges in performing proper RCTs in this setting 

• Adverse effects of common adrenergic drugs



McDonagh T, Metra M et al. Eur Heart J 2021;42:3599-3726

2021 ESC Guidelines



McDonagh T, Metra M et al. Eur Heart J 2021;42:3599-3726

2021 ESC Guidelines



Bloom JE et al. JAHA 2023; 12:e029787

Key recommendations by different guidelines



OptimaCC trial

Levy B et al. J Am Coll Cardiol 2018;72:173-182

• N = 57 AMICS patients



DOREMI trial

Mathew R et al. NEJM 2021;385:516-525

• N = 192 CS patients (67% ischemic cause)



Mebazaa A et al. JAMA 2007;297:1883-91

• N = 1372 patients with ADHF “who required inotropic support” 
• Need of inotropic support based on insufficient response to IV diuretics and/or vasodilators and at least 1 

of the following:  
(1) dyspnea at rest or mechanical ventilation for ADHF 
(2) oliguria not as a result of hypovolemia 
(3) PCWP ≥ 18 mmHg and/or CI ≤ 2.2 L/min/m2

SURVIVE trial



Mebazaa A et al. EJHF 2009;11:304-311

• N = 1372 patients with ADHF “who required inotropic support” 
• Substudy according to history of previous HF and previous use of beta-blockers

SURVIVE trial



Pharmacodynamic effects

Riccardi M, Pagnesi M et al. EJHF 2024;26:411-431



Blood pressure-based approach?

Bloom JE et al. JAHA 2023; 12:e029787



No effect on SpO2 No effect on SpO2 SpO2

Cardiogenic Shock Hemodynamic Phenotypization (III)



Phenotype-based approach?

Riccardi M, Pagnesi M et al. EJHF 2024;26:411-431



Multi-parametric approach?

Lescroart M et al. J Intensive Med 2023;3:114-123



Multi-step tailored strategy

Riccardi M, Pagnesi M et al. EJHF 2024;26:411-431



Strategy-based rather than drug-based approach?

Senman et al. JAHA 2024; 13:e031979

• Develop and test a pharmacological care strategy (rather 
than compare 1:1 different single drugs) 

• Develop and test a team-based comprehensive approach 
(shared decisions, drugs/MCS escalation/de-escalation) 

• Develop and test different strategies based on patients’ 
phenotype, hemodynamic/metabolic data, stage and 
trajectory 

• Better define endpoints and therapeutic goals/needs



Potential new targets/treatments

Lescroart M et al. J Intensive Med 2023;3:114-123



Available phase 2 trials on istaroxime



Etiology-based management algorithms?

Pagnesi et al. Heart Fail Rev 2025;30:1559-1589



Ongoing RCTs in CS

Thiele and Hassager. NEJM 2026; 394 :62-77



Morine & Kapur et al. Shock Working Group

The 
Door to Support 

Time

Treat Shock Before Metabolic Failure Begins

Hemo-Metabolic Shock has a Poor Prognosis

Lactates < 4 mmol/L Lactates > 4 mmol/L



Iannaccone et al Int J Cardiol 2022 
Lee H-H et al, J Am Cardiolg Intv 2021;14(10):1109-19

Timing of Intervention



Timing of Intervention (II)

N Engl J Med 2024;390:1382-93



Conclusions

1. Cardiogenic shock represents a complex clinical condition characterized by a 
common definition but varying diagnostic criteria. 

2. Accurate identification of CS etiology, clinical/hemodynamic phenotype,
stratification, a ents will most
likely benefit fro

3.	 In SCAI Stage B, stage that

nd risk modifiers is essential to determine which pati 
m an interventional approach. 

the “B” stands not for benign, but for beginning—a 
stable or safe (strict monitoring).is not clinically 

4.	 When percutaneous mechanical circulatory support is indicated, early initiation is 
critical to stop or reverse the progression from cardiogenic shock to hemo-
metabolic shock.



Thanks for your attention!


