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 Male (Mr Z)
 35 years old
 Medical history: none

The patient presented at the ED  with fever, fatigue

 Abdominal pain since 
5 days  

 Diarrhea and vomiting
 Asthenia and fever

with fever, fatigue, and shortness of breath



CRT>3seconds

35

133

60/50 (53)

92

60/50 (53)







What is (are) your immediate 
treatment(s)?

1. Fluids

https://app.wooclap.com/events/NLIKLK/q
uestions/667489f8d64ecef8db01e030

2.

4.

3.

Dobutamine

Norepinephrine

Antibiotherapy

What is (are) your immediate 
treatment(s)?

https://app.wooclap.com/events/NLIKLK/q
uestions/667489f8d64ecef8db01e030

Dobutamine

Norepinephrine

Antibiotherapy





How much Fluids?

1. 500ml

https://app.wooclap.com/events/NLIKLK/questions/667
489f8d64ecef8db01e035

2.

4.

3.

None of 

1000ml

30ml/kg

How much Fluids?

https://app.wooclap.com/events/NLIKLK/questions/667
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30ml/kg
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No evidence?



Pneumonia: relative hypovolemia

EVLW

hypovolemia and increased capillary leak

mmHg

Normal
lung capillaries
permeability

Increased
lung capillaries
permeability

12 15 

Pulmonary capillary hydrostatic pressure 



Peritonitis or abdominal sepsis:: severe absolute hypovolemia



cardiac dysfunction

Stroke 
volume

. .

dysfunction: yes or no?

normal heart

failing heart

.

Ventricular preload



Initial resuscitationInitial resuscitation2

We recommend individualizing initial fluid resuscitation

patients, as fluid requirements vary substantially

cardiovascular function). 

resuscitationresuscitation

resuscitation. No single formula can be applied to all 

substantially (depending on the source of sepsis and preexisting



Decrease infusion rate if:
. Worsening of tachypnea
. Fall in O2 saturation

Infuse around 10 
crystalloids

within the first 

Pt presenting with

. Fall in O2 saturation within the first 

Importance of individualizing

the initial fluid 

Increase infusion rate if:
. Fluid losses
. Abdominal sepsis

. Mottling or ↗ CRT

. Low PP

10 mL/kg
crystalloids

first hour

with septic shock

. Abdominal sepsis
↗

. Low PPfirst hour

individualizing

fluid therapy





Fluids: How can you

1. Mean arterial

https://app.wooclap.com/events/NLIKLK/questions/667
489f8d64ecef8db01e03a

1.

2.

4.

3.

Capillary refill

Mean arterial

Pulse Pressure

Diastolic arterial

assess the effectiveness?

arterial pressure

https://app.wooclap.com/events/NLIKLK/questions/667

refill time: CRT

arterial pressure

Pulse Pressure

arterial pressure



1. Mean arterial

Fluids: How can you

Q3

1.

2.

4.

3.

Capillary refill

Mean arterial

Pulse Pressure

Diastolic arterial

arterial pressure

assess the effectiveness?

refill time: CRT

arterial pressure

Pulse Pressure

arterial pressure



Fluids: How can you assess

FluidFluid

↗↗ strokestroke↗↗ strokestroke
volumevolume

assess the effectiveness?

How do How do wewe assessassess stroke stroke 
volume in the ED ?volume in the ED ?



80

100

120

140

Arterial pressure (mmHg

20

40

60

80

0
Aortic pulse pressure = SV / 

PP

mmHg)

SV / aortic compliance
Chemla et al AJP 1998



•• Abdominal tendernessAbdominal tenderness

•• MottlingMottling and and clammyclammy skinskin

•• Fever (38.5Fever (38.5°°C)C)

at the Emergency Department 

•• Fever (38.5Fever (38.5°°C)C)

•• IncreasedIncreased capillarycapillary refillrefill timetime
•• BP = 80/50 (60) BP = 80/50 (60) mmHgmmHg

•• HeartHeart rate = 120 /minrate = 120 /min

•• RespiratoryRespiratory rate = 25rate = 25 /min/min

Emergency Department 

•• BP = 80/50 (60) BP = 80/50 (60) mmHgmmHg
•• SpOSpO22 = 100%= 100%



60

80

100

120

140

Arterial pressure (mmHg)

20

40

60

0

a low PP reflects

PP = SAP-DAP
80

PP = 30 mmHg
50

a low stroke volume



Fluids: How can you assess

FluidFluid

↗↗ strokestroke↗↗ strokestroke
volumevolume

assess the effectiveness?

How do How do wewe assessassess tissue tissue 
perfusion in the ED ?perfusion in the ED ?

↗↗ tissue  tissue  
oxygenationoxygenation

perfusion in the ED ?perfusion in the ED ?



1. Mean arterial

Fluids: How can you

Multiple
choice

1.

2.

4.

3.

Capillary refill

Mean arterial

Pulse Pressure

Diastolic arterial

arterial pressure

assess the effectiveness?

refill time: CRT

arterial pressure

Pulse Pressure

arterial pressure



Regardless of the study group allocation, patients
a lower mortality at D28 compared to patients with 
They received less resuscitative interventions

CRT a good parameter

 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

Regardless of the study group allocation, patients with normal CRT at 2 Hours, had  
compared to patients with abnormal CRT at T2 

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

parameter to target in the ED



•• RTRT--PCR SARSPCR SARS--CoVCoV

35

133

85/40 (55)

92

85/40 (55)

CoVCoV--22: : positivepositive



He had 30ml/Kg of fluids and 
antibiotherapy

35

123
90

He had 30ml/Kg of fluids and 
antibiotherapy

35
85/40 (55)





He had 30ml/Kg of fluids and 
antibiotherapy

1.

2. Norepinephrine

Fluids

https://app.wooclap.com/events/NLIKLK/questions/667
489f8d64ecef8db01e03f

2.

4.

3.

Nothing else

Norepinephrine

Dobutamine
35

123
90

He had 30ml/Kg of fluids and 
antibiotherapy

https://app.wooclap.com/events/NLIKLK/questions/667

35
85/40 (55)



He had 30ml/Kg of fluids and 
antibiotherapy

1.

2. Norepinephrine

Fluids

2.

4.

3.

Nothing else

Norepinephrine

Dobutamine

85/
35

123
90

He had 30ml/Kg of fluids and 
antibiotherapy
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85/40 (55)



80

100

120

140

Pression artérielle(mmHg)

20

40

60

80

0

DAP is determined by :

 Vasomotor tone: it reflects vasomotor tone

DAP

: it reflects vasomotor tone







par redistribution
du “non stressed” volume au “

redistribution• NE decreases the degree of preload dependency

• NE increases  preload

redistribution
du “non stressed” volume au “

• NE decreases the degree of preload dependency

By By redistributing theredistributing the ““non stressed” non stressed” By By redistributing theredistributing the ““non stressed” non stressed” 

WithoutWithout infusing fluids!infusing fluids!WithoutWithout infusing fluids!infusing fluids!

redistribution
au “stressed” volume? par 

redistributionpreload dependency
Exactly like Exactly like fluids !fluids !redistribution

au “stressed” volume?
preload dependency

non stressed” non stressed” volumevolume into the into the ““stressed”stressed” volumevolumenon stressed” non stressed” volumevolume into the into the ““stressed”stressed” volumevolume

Exactly like Exactly like fluids !fluids !

infusing fluids!infusing fluids!infusing fluids!infusing fluids!





In spite of the increase in LV afterload, all the indices of 

early NE suggesting an improved cardiac contractility

• 38 septic shock pts
• resuscitated < 3 hrs and 

with MAP< 65mmHg
• Repeated TTE

all the indices of systolic function improved with

contractility





The five arguments to initiate norepinephrine earlyThe five arguments to initiate norepinephrine early

Delayed NE

Very Early NE





The five arguments to initiate norepinephrine early

Delayed NE

Very Early NE



90/55 (63)

Intubated ventilated and worsening of respiratory state
He had 3 litres of fluids and 0.3 

90/55 90/55 (63)90/55 

•• pH = 7.30 pH = 7.30 
•• P/F: 120 P/F: 120 mmHgmmHg
•• Blood lactate = 4 Blood lactate = 4 mmolmmol/L/L

35

119

90/55 (63)

90

Intubated ventilated and worsening of respiratory state
of fluids and 0.3 microgramme/Kg/min of NE

90/55 (63)90/55 (63)90/55 (63)





90/55 (63)

Intubated ventilated and worsening of respiratory state
He had 3 litres of fluids and 0.5 

90/55 
1.

2. Increase Norepinephrine

More Fluids

https://app.wooclap.com/events/NLIKLK/questions/667
48b2dd64ecef8db024507

90/55 (63)90/55 2.

4.

3.

Assess preload responsiveness

Increase Norepinephrine

Vasopressine

5. Advanced monitoring

35

119

90/55 (63)

90

Intubated ventilated and worsening of respiratory state
of fluids and 0.5 microgramme/Kg/min of NE

90/55 (63)

https://app.wooclap.com/events/NLIKLK/questions/667

90/55 (63)90/55 (63)



90/55 (63)

Intubated ventilated and worsening of respiratory state
He had 3 litres of fluids and 0.5 

90/55 Increase Norepinephrine

More Fluids
90/55 (63)90/55 

Assess preload responsiveness

Increase Norepinephrine

Vasopressine

Advanced monitoring

35
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90/55 (63)
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Intubated ventilated and worsening of respiratory state
of fluids and 0.5 microgramme/Kg/min of NE
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Central Venous Catheter 
injection)

Thermodilution
catheter

Central Venous Catheter (cold bolus 

Transpulmonary

thermodilution

monitor

Thermodilution femoral arterial 

monitor



Transpulmonary thermodilution

Pulse contour analysis

Not only

1- Global end-diastolic volume (GEDV) :                  

3- Extravascular lung water (EVLW)        
pulmonary edema

2- Cardiac function index:                    

5- Pulmonary vascular permeability
degree of lung capillary leak

Intermittent cardiac output

Continuous cardiac output

volume (GEDV) :                  Marker of preload

water (EVLW)        quantitative measure of 

Cardiac function index:                    Index of cardiac systolic function

index          measure of the 



Impossible d'afficher l'image. Votre ordinateur manque peut-être de mémoire pour ouvrir l'image ou l'image est endommagée. Redémarrez l'ordinateur, puis ouvrez à nouveau le fichier. Si le x rouge est toujours affiché, vous devrez peut-être supprimer l'image avant de la réinsérer.



Only 52% of patients increase

output in response to fluid

increase their cardiac

fluid administration



 Not all the patients are fluid responsive

 Fluid responsiveness is a dynamic phenomenon

Why do we need to predict fluid responsiveness?

Not all the patients are fluid responsive

Fluid responsiveness is a dynamic phenomenon

Why do we need to predict fluid responsiveness?
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70%72
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70%28
%

24270%70
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18%
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70%30
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%

70%85
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70%96
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70%15
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70%13
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70%4%

H4 H6 H8

%

Hernandez et al.  JAMA 2019



 Not all the patients are fluid responsive

 Fluid responsiveness is a dynamic phenomenon

 Fluid overload is harmful

Why do we need to predict fluid responsiveness?

Not all the patients are fluid responsive

Fluid responsiveness is a dynamic phenomenon

Why do we need to predict fluid responsiveness?



DuringDuring sepsis: sepsis: positivepositive

isis an an independentindependent factor factor 

cumulative cumulative fluidfluid balance balance 

factor factor associatedassociated withwith mortalitymortality



 Not all the patients are fluid responsive

 Fluid responsiveness is a dynamic phenomenon

 Fluid overload is harmful

Why do we need to predict fluid responsiveness?

 Use of fluid responsiveness tests is associated with improved 

outcome

Not all the patients are fluid responsive

Fluid responsiveness is a dynamic phenomenon

Why do we need to predict fluid responsiveness?

tests is associated with improved 



Only 584 patients received fluids

 National, multicenter prospective 
cohort study (n = 787) fulfilling 
Sepsis-3 definitions

 Examine the association between the 
use of dynamic tests of fluid 
responsiveness and outcome

Only 584 patients received fluids



Initial resuscitationInitial resuscitation2

We recommend individualizing initial fluid resuscitation

patients, as fluid requirements vary substantially

cardiovascular function). 

We recommend individualizing fluid therapy using 

resuscitationresuscitation

resuscitation. No single formula can be applied to all 

substantially (depending on the source of sepsis and preexisting

fluid therapy using dynamic challenges.







Impossible d'afficher l'image. Votre ordinateur manque peut-être de mémoire pour ouvrir l'image ou l'image est endommagée. Redémarrez l'ordinateur, puis ouvrez à nouveau le fichier. Si le x rouge est toujours affiché, vous devrez peut-être supprimer l'image avant de la réinsérer.

How can I assess preload 
responsiveness ?

1.

2. Using SVV

Using PPV

https://app.wooclap.com/events/NLIKLK/questions/667
48cb98233377c96daa4ac

2.

4.

3.

Inferior Vena cava variation

Using SVV

Passive leg raising
35

119
90

How can I assess preload 
responsiveness ?

https://app.wooclap.com/events/NLIKLK/questions/667

35
90/55 (63)90/55 (63)



How can I assess preload 
responsiveness ?

1.

2. Using SVV

Using PPV

2.

4.

3.

Inferior Vena cava variation

Using SVV

Passive leg raising
35

119
90

How can I assess preload 
responsiveness ?

35
90/55 (63)90/55 (63)



Impossible d'afficher l'image. Votre ordinateur manque peut-être de mémoire pour ouvrir l'image ou l'image est endommagée. Redémarrez l'ordinateur, puis ouvrez à nouveau le fichier. Si le x rouge est toujours affiché, vous devrez peut-être supprimer l'image avant de la réinsérer.

End-expiratory occlusion for 15 sec

PLR



Impossible d'afficher l'image. Votre ordinateur manque peut-être de mémoire pour ouvrir l'image ou l'image est endommagée. Redémarrez l'ordinateur, puis ouvrez à nouveau le fichier. Si le x rouge est toujours affiché, vous devrez peut-être supprimer l'image avant de la réinsérer.

Tidal volume challenge 
for 1 minute



Transpulmonary thermodilution

Useful to guide 

In particular in patients with 

benefit/risk

Prediction of  fluid responsivenessPrediction of  fluid responsiveness

• PPV and SVV

• Response of CO (real time) to 
PLR test

thermodilution: 

guide fluids

In particular in patients with shock and ARDS 

risk balance

Evaluation of the tolerance  to 
fluids

• EVLWi

• PVPI



Transpulmonary thermodilution

Useful to guide 

In particular in patients with 

benefit/risk

Prediction of  fluid responsiveness

•To begin
• To continue
• To stop

decision

Prediction of  fluid responsiveness

• PPV and SVV

• Response of CO (real time) to 
PLR test

thermodilution: 

guide fluids

In particular in patients with shock and ARDS 

risk balance

Evaluation of the tolerance  to 

To begin
To continue
To stop

fluids

Evaluation of the tolerance  to 
fluids

• EVLWi

• PVPI



Impossible d'afficher l'image. Votre ordinateur manque peut-être de mémoire pour ouvrir l'image ou l'image est endommagée. Redémarrez l'ordinateur, puis ouvrez à nouveau le fichier. Si le x rouge est toujours affiché, vous devrez peut-être supprimer l'image avant de la réinsérer.

creatininecreatinine = = 250250 µµmolmol/L/L

NaNa++ = 140 = 140 mmolmmol/L /L 

KK++ = 4 = 4 mmolmmol/L/L

ALT ALT == 2,500 2,500 IU/LIU/L

AST AST == 3,500 3,500 UI/LUI/L

pHpH = = 7.107.10pHpH = = 7.107.10

PaOPaO22 = = 9595 mmHgmmHg

PaCOPaCO22 = 40 mmHg= 40 mmHg

Blood lactate Blood lactate = = 1010 mmol/Lmmol/L

https://app.wooclap.com/events/NLIKLK/questions/6674
8e5fe671de41113b70eb
https://app.wooclap.com/events/NLIKLK/questions/6674





Impossible d'afficher l'image. Votre ordinateur manque peut-être de mémoire pour ouvrir l'image ou l'image est endommagée. Redémarrez l'ordinateur, puis ouvrez à nouveau le fichier. Si le x rouge est toujours affiché, vous devrez peut-être supprimer l'image avant de la réinsérer.

creatininecreatinine = = 250250 µµmolmol/L/L

NaNa++ = 140 = 140 mmolmmol/L /L 

KK++ = 4 = 4 mmolmmol/L/L

ALT ALT == 2,500 2,500 IU/LIU/L

AST AST == 3,500 3,500 UI/LUI/L

pHpH = = 7.107.10

Liver failure

Renal failure

pHpH = = 7.107.10

PaOPaO22 = = 9595 mmHgmmHg

PaCOPaCO22 = 40 mmHg= 40 mmHg

Blood lactate Blood lactate = = 1010 mmol/Lmmol/L

Inadequation

LOW CI

LOW 
contractility

Inadequation
between

DO2 and VO2

contractility



Impossible d'afficher l'image. Votre ordinateur manque peut-être de mémoire pour ouvrir l'image ou l'image est endommagée. Redémarrez l'ordinateur, puis ouvrez à nouveau le fichier. Si le x rouge est toujours affiché, vous devrez peut-être supprimer l'image avant de la réinsérer.

SARS-CoV-2 related myocarditis

Inotropic Treatment: 

Transthoracic
echocardiography

Left
Ventricular EF

20%

Velocity-Time
Integral

9 cm

sPAP
30 mmHg

sPAP
30 mmHg

Right Ventricle Normal

myocarditis

: dobutamine



Impossible d'afficher l'image. Votre ordinateur manque peut-être de mémoire pour ouvrir l'image ou l'image est endommagée. Redémarrez l'ordinateur, puis ouvrez à nouveau le fichier. Si le x rouge est toujours affiché, vous devrez peut-être supprimer l'image avant de la réinsérer. 35
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