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▪ Shock Recognition

• Modern view
• Pitfalls
• Screening tools

▪ Cardiac Arrest

• BLS
• (ALS)
• ECLS

OUTLINE



▪Maternal Causes of Death

INTRODUCTION

MODERN TIMES
Cardiac diseases
Trauma
Embolism

PRE-MODERN TIMES
Sepsis
Dehydration
Hemorrhagic shock



▪Trends and Medical Conditions
• Nationwide Inpatient Sample
• > 50 million hospitalizations for delivery (1998 to 2011)
• Cardiac arrest in 8.5 per 100,000 hospitalizations

CARDIAC ARREST DURING DELIVERY

J. Mhyre et al. Anesthesiology 2014



▪Triage And Early Management 

SHOCK RECOGNITION



SHOCK : THE INTENSIVE CARE PERSPECTIVE

“ The presence of low blood pressure
should not be a prerequisite for defining shock: 
compensatory mechanisms may preserve blood 

pressure through vasoconstriction ”



Vincent JL. and De Backer D.
New Eng J Med 2013



▪Sepsis and Septic Shock

SEPSIS 3.0

M. Singer et al. J Am Med Ass. 2016



▪Sepsis and Septic Shock

SEPSIS 3.0

M. Singer et al. J Am Med Ass. 2016



▪Anticipation is key

CARDIOVASCULAR DISEASE IN PREGNANCY



CARDIOGENIC SHOCK

Adapted from Jenzer J. et al. Crit Care Med 2023



CS RECOGNITION

M. Arrigo et al. Lancet Respir Med 2021

▪RCT’s Inclusion Criteria Vs. Real life & Best Practice Recommendations



▪ Art Pressure (at ICU admission)

= Poor value for CS diagnostic guidance :

• Patients can develop tissular hypoperfusion

without low arterial pressure
Cecconi M. et al. ESICM Consensus Int Care Med 2014

• Kept normal despite overt CS (baroreflex and ↑SVR) 

= Normotensive CS 
Chioncel O. et al. ESC-HFA position statement Eur J HF 2020

• Reduced but well tolerated ! (i.e. without hypoperfusion signs)

< Reduced afterload preserves CO
Menon V. et al. SHOCK registry Am J Med 2000

• Reduced and poorly tolerated …

↑ MOF and ↑ 2x mortality
Burstein B. et al. Crit Care 2020

CS RECOGNITION



▪ Pathophysiologic Continuum

CS RECOGNITION

Chioncel O. et al. ESC-HFA position statement Eur J HF 2020



▪ CS “definition”

CS RECOGNITION

« We propose to define CS as 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 […] »

Chioncel O. et al. ESC-HFA position statement Eur J HF 2020



▪ Art Pressure (at ICU admission)

= Poor value for CS diagnostic guidance :

CS RECOGNITION

Hypoperfusion depends also

from venous congestion

= ↓ organ perfusion pressure gradient

Harjola VP. et al. AHF committee ESC-HFA

Eur Heart J HF 2017



▪ Art Pressure (at ICU admission)

= Poor value for CS diagnostic guidance :

CS RECOGNITION

Jentzer J. et al. Circulation HF 2021



▪Hypoxic Hepatitis (” Shock Liver”)
•Easily mistaken with more common sources of liver enzymes abnormalities

(e.g. HELLP syndrome, viral hepatitis, etc.)

PITFALL IN PREGNANT WOMEN

A. Xanthopoulos et al. J Am Coll Card – Heart Fail 2018



▪Machine Learning derived CS Phenotypes

CS PHENOTYPING

Zweck E. et al J Am Heart Assoc. 2021

International cohorts

(USA + DK)

n = 1959

→ 3 clusters



▪ Lactate

SHOCK RECOGNITION

Levy B. et al. Shock 2008

Levy B. et al. Lancet 2005

Castro R. et al. In « Hemodynamic Monitoring » Ed. Pinsky M. – Teboul JL. – Vincent JL. (Springer) 2019



▪ Capillary Refill Time (CRT)

SHOCK RECOGNITION

Hernandez G. et al. J Am. Med. Ass. 2019 Merdji H. et al. Am. J. Resp. Crit. Care Med 2022



T. Tschoellitsch et al. Int Care Med. 2023



EARLY WARNING SCORE

F. Jeejeebhoy et al. AHA Scientific Statement Circulation 2015
C. Carle et al. Anaesthesia 2013

Score ≥ 6  
→ call for ICU support or rapid response team
→ initiation of continuous monitoring of vital signs



CARDIAC ARREST



CHAIN OF SURVIVAL



▪ 1st cause of death after ROSC (OHCA)

POST-ANOXIC BRAIN INJURY

V. Lemiale, A. Cariou et al. Intensive Care Med 2013
F. Taccone et al. Crit Care 2014

French registry
OHCA admitted to ICU

n =1.202



▪ Cardiac Arrest Recognition

▪ Call for help = AED + ALS

▪ Start CPR

BLS Adult



▪ Cardiac Arrest Recognition

▪ Call for help = AED + ALS

▪ Start CPR

BLS Adult



▪Specificities

BLS In Pregnant Woman

F. Jeejeebhoy et al. AHA Scientific Statement Circulation 2015
Panchal et al. AHA Guidelines Circulation 2020



▪ Continuous Lateral Uterus Displacement (LUD)

CPR IN PREGNANT WOMAN

F. Jeejeebhoy et al. AHA Scientific Statement Circulation 2015
Panchal et al. AHA Guidelines Circulation 2020



▪ Chest Compression

CPR IN PREGNANT WOMAN

S. Holmes et al. Am J Obst Gyn 2015



▪ Chest Compression

CPR IN PREGNANT WOMAN

C. Delgado et al. Int J Obst Anest 2020



ACLS

F. Jeejeebhoy et al. AHA Scientific Statement Circulation 2015
Panchal et al. AHA Guidelines Circulation 2020



▪Specific Etiologies

CARDIAC ARREST IN PREGNANCY



ECHO IN CARDIAC ARREST

2 min CPR ROSC2 min CPR 2 min CPR

Pulse/Rhythm 

Check
Pulse/Rhythm 

Check

Pulse/Rhythm 

Check

- ROSC ?

- Specific Etiology ?

- True PEA / Pseudo PEA



ECHO IN CARDIAC ARREST

2 min CPR ROSC2 min CPR 2 min CPR

Pulse/Rhythm 

Check
Pulse/Rhythm 

Check

Pulse/Rhythm 

Check

- CPR Quality ?

- Specific Etiology ?



CPR QUALITY

▪ Assessment during CPR

• TEE only :

Mid-Oeso Four chambers view

• Check :
- RV/LV cavities compression

• Caveat : 

Progressive drift of 

the mechanical chest 

compression device

Catena E. et al. J. Echocardiogaphy 2021



CPR QUALITY

▪ Assessment during CPR

• TEE only :

Mid-Oeso Four chambers view

• Check :
- RV/LV cavities compression

- RV/LV cavities recoil

• Caveat : 

Progressive drift of 

the mechanical chest 

compression device

Catena E. et al. J. Echocardiogaphy 2021



CPR QUALITY

▪ Assessment during CPR

• TEE only :

Mid-Oeso Long Axis view

• Check :
- RV/LV cavities compression

- RV/LV cavities recoil

- Aortic valve opening

• Caveat : 

Progressive drift of 

the mechanical chest 

compression device

Teran F. et al. J. Am. Coll. Card. 2020



CPR QUALITY



CPR QUALITY



ROSC



▪Circulatory Failure

CRITICAL CARE ECHOCARDIOGRAPHY



▪ Immediate Therapeutic Effect

• Severe Hypovolemia

• Tamponade

• Pulmonary Embolism

• Pneumothorax

ETIOLOGIES



Immediate Therapeutic Consequence during CPR

▪ TAMPONADE

ETIOLOGIES



ETIOLOGIES



ETIOLOGIES



ETIOLOGIES



▪ AORTIC DISSECTION

ETIOLOGIES



▪ AORTIC DISSECTION :

ETIOLOGIES



ETIOLOGIES



ETIOLOGIES



ETIOLOGIES



ETIOLOGIES



ETIOLOGIES



▪Veno-Venous ECMO

ECLS IN PREGNANCY

T. Romenskaya et al. J Clin Med 2024



▪Veno-Venous ECMO

ECLS IN PREGNANCY



▪Most Striking Difference = Reinjection Flow Direction & LV (Un)Loading

VA-ECMO/ECLS Vs. PVAD (Impella®)

Burkhoff D. et al. J Am Coll Card 2015
A. Herpain



IMPELLA® PHYSIOLOGICAL BACKGROUND

1. ↑ Coronary perfusion gradient

→ ↑ Myocardial O2 delivery (MDO2)

2. Left Ventricle UNLOADING

→ ↓ ↓ Myocardial O2 consumption (MVO2)

3. Left heart cavities decongestion

→ Pulmonary decongestion

4. Early awakening and Mobilization

(Impella®5.0 > CP)

+ Common advantages as for any MCS

A. Herpain



IMPELLA® - CP

Figure 2.

Système de purge

Solution
glucosée

Solution salée
sous pression

Cathéter + 
Pompe Impella®

Câble de connexion

Console de contrôle
Impella CP® 
uniquement





TAKE HOME MESSAGES



1. Shock Recognition 

➢ Doesn’t need arterial hypotension
➢ Requires organ hypoperfusion
➢ Increased burden of CV disaeses

2. Resuscitation Chain of Survival

➢ Early BLS
➢ Multidisciplinary team approach
➢ CPR specificities

3. New Perspectives 

➢ Advanced Echocardiography
➢ ECLS - pVAD

CONCLUSIONS
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