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Hypovolemia
Myocardial

dysfunction
Vasoplegia

 It is important to identify the type of shock

 It is important to assess the degree of each component 

 It is important to select the most appropriate therapeutic measure

 It is important to assess the response to treatment

Various and intricate mechanisms responsible for hemodynamic 

instability in critically ill patients

Obstacle to the 

ejection or to 

the filling



Il est important de se munir d’outils de monitorage



- Which monitoring for patients with shock? 

- Initial Phase: the first hour



allows Diagnosis



Hypotension :

SAP < 90 mmHg or MAP < 70 mmHg

Tachycardia

Hyperlactatemia 

Altered mental status 

• Mottling

• Increased capillary 

refill time

Oliguria

Clinical signs of 

tissue 

hypoperfusion



assess the  effects of the first treatments

allows Diagnosis



- Which monitoring for patients with shock? 

- Initial Phase: the first hour

• Mottling



The skin is an accessible organ that allows a non invasive assessement of tissue perfusion 

at the bedside

Motling score: 

based on the extension of 

mottling around the knee



Mottling score at H6

The higher the mottling 

score at H6, the higher was

the mortality rate



- Which monitoring for patients with shock? 

- Initial Phase: the first hour

• Mottling

• Capillary Refill Time



Capillary Refill

Time Lactate





Regardless of the study group allocation, patients with normal CRT at 2 Hours, had  a lower 

mortality at D28 compared to patients with abnormal CRT at T2 

They received less resuscitative interventions and evolved with lower SOFA at 24h

 The ANDROMEDA-SHOCK trial compared CRT-

vs. lactate-targeted resuscitation in early SS

 ANDROMEDA-SHOCK study included 424 patients

 378 patients had available data at 2 h

CRT a good parameter to target





- Which monitoring for patients with shock? 

- Initial Phase: the first hour

• Mottling

• Capillary refill time

• Lactate





- Which monitoring for patients with shock? 

- Initial Phase: he first hour

• Mottling

• Capillary refill time

• Lactate

• Arterial pressure
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MAP: upstream pressure for perfusion of most vital organs

and a target for shock resuscitation
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Best predictor of 30-day mortalityArea under MAP 65 mmHg

Retrospective cohort

111 septic shock patients

30-day mortality
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- Which monitoring for patients with shock? 

- Initial Phase: the first hour

• Mottling

• Capillary refill time

• Lactate

• Arterial pressure

• Echocardiography



Helps for the diagnosis of the mechanism of shock



Assess the response to treatment

VTI before VTI after

Help for the diagnosis of the mechanism of shock



- Which monitoring for patients with shock? 

- Initial Phase: the first hour

• Mottling

• The capillary refill time

• Lactate

• Arterial pressure

• Echocardiography

- If shocks persists and/or introduction of catecholamines :





- Which monitoring for patients with shock? ?

- Initial Phase: the first hour

• Mottling

• The capillary refill time

• Lactate

• Arterial pressure

• Echocardiography

- If shocks persists and/or introduction of catecholamines :

- Arterial Catheter: In addition to the absolute values of AP: PPV
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Limits of applicability



- Which monitoring for patients with shock? 

- Initial Phase: the first hour

• Mottling

• The capillary refill time

• Lactate

• Arterial pressure

• Echocardiography

- If shocks persists and/or introduction of catecholamines :

- Arterial Catheter: In addition to the absolute values of AP: PPV

- Central Venous Catheter



PVC





• Retrospective analysis of patients admitted to ICU

• 2118 ICU patients: 790 patients (37%) developed AKI

• 205 underwent advanced haemodynamic monitoring within 12 h of AKI stage I.

MPP (= MAP-CVP) but not MAP

was an independent factor associated with AKI progression

A value of MPP of 60 mmHg was found as a cutoff. 





Gaz veineux: ScVO2

 ScvO2

 CVP

ScvO2 is an acceptable reflection of SvO2



ScvO2 =    SaO2 -

VO2

CO x Hb x  13.4

ScvO2 indicator of the VO2 / DO2 balance

 A low ScvO2 may encourage to increase DO2

(mostly through an increase in CO)



Hemodynamic management

We recommend optimizing oxygen delivery, based on clinical assessment complemented by

careful hemodynamic assessment including measurement of mixed (or central) venous oxygen

saturation (SvO2) and even carbon dioxide-derived variables



 ScvO2

 CVP

 Veno-arterial difference of PCO2 : PCO2 gap 



Cathéter veineux central

Gaz veineux: ScVO2

PCO2 veineuse

Gaz artériel:

PCO2 artériel

Delat PCO2=PCO2 veineuse-

PCO2 artérielle



ScvO2 < 65-

70%

● Inadequate DO2 is likely

Patient with septic shock

(hypotension and/or mottling and/or increased capillary refill time and/orhyperlactatemia)

Measure ScvO2

● Attempt to increase DO2 is logical

( ↗ CO if Hb is not low)

● Severe alteration of O2 extraction is likely

● Attempt to increase DO2 is illogical

ScvO2 > 80%70% < ScvO2 ≤ 80%

PCO2 gap ≤ 6 mmHg
PCO2 gap > 6 mmHg

PCO2 gap?

● Insufficient CO?

● Attempt to increase CO



ScvO2 < 65-

70%

● Inadequate DO2 is likely

Patient with septic shock

(hypotension and/or mottling and/or increased capillary refill time and/orhyperlactatemia)

Measure ScvO2

● Attempt to increase DO2 is logical

( ↗ CO if Hb is not low)

● Severe alteration of O2 extraction is likely

● Attempt to increase DO2 is illogical

ScvO2 > 80%70% < ScvO2 ≤ 80%

PCO2 gap ≤ 6 mmHg
PCO2 gap > 6 mmHg

PCO2 gap?

● Insufficient CO?

● Attempt to increase CO

● Alteration of O2 extraction is likely

● Attempt to increase CO is NOT

an option



- Which monitoring for patients with shock? 

- Initial Phase: the first hour

• Mottling

• The capillary refill time

• Lactate

• Arterial pressure

• Echocardiography

- If shocks persists and/or introduction of catecholamines :

- Arterial Catheter: In addition to the absolute values of AP: PPV

- Central Venous Catheter

- If shock persists and/or if ARDS: discuss an advanced hemodynamic monitoring





Central venous catheter(injection of cold bolus) 

Femoral arterial 

catheter for 

detection 

thermodilution 

curve

Transpulmonary Thermodilution (TPTD)

Intermittent Cardiac output

Pulse contour analysis

(after calibration by TPTD)

Continuous cardiac output



Pas que

2- Eau pulmonaire Extravasculaire (EPEV)                  mesure de la quantité d’œdème                     

pulmonaire

1- Volume télédiastolique global (VTDG) :                  marqueur de précharge

3- Indice de perméabilité vasculaire pulmonaire (PVPI)             mesure du degré de       

fuite capillaire

4- Indice de fonction cardiaque Index de fonction cardiaque



Transpulmonary thermodilution : 

Useful for guiding fluid management

especially in patients with shock and ARDS

Fluid infusion benefit/risk ratio 

Prediction of fluid responsiveness

• PPV et SVV

• Response of CO (real time) to PLR 

Assessment of fluid tolerance

• Extravascular lung water

• Pulmonary Vascular permeability Index 



Transpulmonary thermodilution : 

Useful for guiding fluid management

especially in patients with shock and ARDS

Fluid infusion benefit/risk ratio 

Prediction of fluid responsiveness

• PPV et SVV

• Response of CO (real time) 
after PLR

Asesseemnt of fluid tolerance

• Extravascular lung water

•Pulmonary Vascular permeability Index 

• to start

• to continue

• to stop

fluid infusiondecision





 Débit cardiaque: intermittent/temps réel

 PAP: pression artérielle pulmonaire

 PAPO: pression de remplissage de l’OG

 SVO2 sang veineux mêlé



Hemodynamic monitoring is essential for an optimal management of shock patients

• Initial Phase: Clinical examination, blood pressure, lactate and echocardiography are often sufficient to 

make the diagnosis, elucidate the mechanisms of shock and assess the effects of the first therapies

• If shock persists and/or introduction of catecholamines  arterial catheter and central venous catheter

- PPV to predict fluid responsiveness if MV (limts of applicability)

- CVP to adjust the optimal MAP target and to detect RV dysfunction

- ScvO2 to detect inadequacy between DO2 and VO2

- ΔPCO2 to detect inappropriate CO (if normal ScvO2 in cas of O2 extraction abnormalities)

• If shock is still persisting and/or associated ARDS, discuss:

 Transpulmonary Thermodilution

 Pulmonary artery catheter

Key messages


