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Pt presentingpresenting with septic shock



 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

2.

4.

3.

Dobutamine

Norepinephrine
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Which type of fluids?

1.

2. Startches
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How much Fluids?

1. 500ml
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3.
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No evidence?



Increased
lung capillaries
permeability

Pneumonia: relative hypovolemia

EVLW

Pulmonary

Increased
capillaries

permeability

hypovolemia and increased capillary leak

mmHg

Normal
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



•• RTRT--PCR SARSPCR SARS--CoVCoV
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133

85/40 (55)

92

85/40 (55)

CoVCoV--22: : positivepositive



He had 30ml/Kg of fluids and 
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Pression artérielle(mmHg)
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0

DAP is determined by :

 Vasomotor tone: it reflects vasomotor tone

DAP

: it reflects vasomotor tone



Peripheral resistance

67 ICU patients

• related to peripheral DAP (r = 

0.71) (p<0.001) 

• but not related to peripheral
SAP (r2 = 0.04) and PP (r2 = 
0.02)



Arterial pressure(mmHg)

80

100

120

140

DAP may be a trigger for introduction of vasopressors

20

40

60

0

DAP

 DAP reflects vasomotor tone

 Low DAP reflects vasoplegia

DAP may be a trigger for introduction of vasopressors

diastole

Aortic pressure

Coronary flow
Left

coronary
vesselDAP may be a trigger for introduction of vasopressors vessel

Right 
coronary

vessel

The upstream pressure of LV coronary

DAP may be a trigger for introduction of vasopressors







par redistribution
du “non stressed” volume au “

redistribution• NE decreases the degree of preload dependency

• NE increases  preload
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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



He had 3 litres
microgramme

1.

2. Increase Norepinephrine

More Fluids

2.

4.

3.

Assess preload responsiveness

Increase Norepinephrine

Dobutamine
35

119
90

litres of fluids and 0.3 
microgramme/Kg/min of NE

35
90/55 (63)90/55 (63)
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2020What are the 
recommendations?



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 

If shock persists

test preload responsiveness

High incidence of ARDS in cases of 

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

persists, 

responsiveness

in cases of SARS-CoV-2



 Not all the patients are fluid responsive

Why do we need to predict fluid responsiveness?Why do we need to predict fluid responsiveness?



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
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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?

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 

Fluid responsiveness is a dynamic phenomenon

Why do we need to predict fluid responsiveness?

tests is associated with improved outcome



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

Infuse around 10 
crystalloids

within the first 

Pt presenting with

If shock persists

test preload responsiveness

Consider another
fluid bolus

No associated ARDS Associated ARDS

Assess benefit/risk
of further fluids

preload responsiveness

Increase infusion rate if:
. Fluid losses
. Abdominal sepsis

. Mottling or ↗ CRT

. Low PP

10 mL/kg
crystalloids

first hour

with septic shock

persists, 

responsiveness

preload unresponsiveness



N < 10 mL/kg

The The amountamount of of pulmonarypulmonary edemaedema





15

20
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5
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15

MV  days    

*

0

ICU  

PAOP group

EVLW group
*

ICU  days
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8

PVPI

It It allowsallows8

7

6

5

4

3

2

1

0 ARDS Hydrostatic 
pulmonary edema

It It allowsallows

hydrostatichydrostatic

allowsallows discriminationdiscrimination betweenbetween

Hydrostatic 
pulmonary edema

*

allowsallows discriminationdiscrimination betweenbetween

hydrostatichydrostatic PE PE and and ARDSARDS



EVLW

Increased
lung capillaries
permeability

12 
Pulmonary capillary

HigherHigher isis the PVPI the PVPI 

PVPI = 4

PVPI = 2

PVPI = 6

mmHg

Normal
lung capillaries
permeability

12 15 
hydrostatic pressure 

the PVPI the PVPI higherhigher isis the the riskrisk to to developdevelop PEPE



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

Infuse around 10 
crystalloids

within the first 

Pt presenting with

If shock persists

test preload responsiveness

Consider another
fluid bolus

No associated ARDS Associated ARDS

Assess benefit/risk
of further fluids

preload responsiveness

Restrictive 
strategy

Increase infusion rate if:
. Fluid losses
. Abdominal sepsis

. Mottling or ↗ CRT

. Low PP

10 mL/kg
crystalloids

first hour

with septic shock

persists, 

responsiveness

ARDS

risk
fluids

preload unresponsiveness

Liberal 
strategy



Restrictive 
strategy

Liberal 
strategy



No difference in 
survival



Restrictive 
strategy

Norepinephrine as a first 
treatment for 
hypotension

Fluids as a resue 
treatment

Liberal 
strategy

Fluids as first treatment
for hypotension

Norepinephrine as a resue 
treatment





 Some patients who need more 
conservative strategy and will

 Some others who need less fluids
strategy and will have increased

How can we blindy randomise patients 
individual need of fluids ???

more fluids will be in the wrong
will have an increased risk of mortality

fluids will be in the wrong liberal
increased risk of mortality

randomise patients without estimating the 
???



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

Pt presenting with

Infuse around 10 
crystalloids

within the first 

with septic shock

Increase infusion rate if:

. Fluid losses

. Abdominal sepsis
. Mottling or ↗ CRT
. Low PP

10 mL/kg
crystalloids

first hour

ConsiderConsider earlyearly

Individualise the Individualise the 
initial initial fluidfluid bolusbolus

ConsiderConsider earlyearly
use of use of NENE
((lowlow DAP)DAP)



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

Pt presenting with

Infuse around 10 
crystalloids

within the first 

 PPV
 SVV
 VT challenge

If shock persists

test preload responsiveness

ConsiderConsider dynamicdynamic
indicatorsindicators

preloadpreload
responsivenessresponsiveness

with septic shock

Increase infusion rate if:

. Fluid losses

. Abdominal sepsis
. Mottling or ↗ CRT
. Low PP

10 mL/kg
crystalloids

first hour

Individualise the Individualise the 
initial initial fluidfluid bolusbolus

ConsiderConsider EarlyEarly
use of NEuse of NE

 PLR
 EEO
 IVC diameter variation

persists, 

responsiveness

dynamicdynamic
indicatorsindicators of of 

preloadpreload
responsivenessresponsiveness

use of NEuse of NE
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crystalloids

first hour

ConsiderConsider EarlyEarly
use of NEuse of NE

Individualise the Individualise the 
initial initial fluidfluid bolusbolus

 PLR
 EEO
 IVC diameter variation

persists, 

responsiveness

use of NEuse of NE

ARDS

ConsiderConsider EVLWEVLW
and and PVPIPVPI

preload unresponsiveness


