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Why I Should Use Corticosteroids?

ICM and CCM 2017
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DEFINITION OF CIRCI

DEFINED AS DYSREGULATED HOST RESPONSE TO ACUTE INFLAMMATION:

• INADEQUATE CELLULAR CORTICOSTEROID ACTIVITY 

• FOR THE SEVERITY OF CRITICAL ILLNESS,

• MANIFESTED BY INSUFFICIENT GC–GR -MEDIATED DOWN-REGULATION OF 
PRO-INFLAMMATORY TRANSCRIPTION FACTORS.

SEPSIS INDUCED ADRENAL INSUFFICIENCY IN ANIMALS
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Hoen et al, Anesthesiology 2002
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NO PLAYS A MAJOR ROLE

0

20

40

60

80

100

120

groups

n(
of
A
C
TH
+(
ce
lls
/(f
ie
ld

0

20

40

60

80

100

120

groups

n(
of
A
C
TH
+(
ce
lls
/(f
ie
ld

NAIVE n=7

SHAM 24 n=9

MILD 24 n=8

SEVERE 24 n=4

SP DEATH n=7

N
eu

ro
na

l A
po

pt
os

is

2 3 4 5 6 7 8 9 10 11 12
2
4
6
8

10
12
14
16
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Control LPS DL50
Day 1

SR-B1 Lipid Depletion

SR-B1 distribution

PERIPHERAL MECHANISMS
MICE STUDIES
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GC INDUCED IMMUNE CELLS’ 
REPROGRAMMATION RATHER THAN 

SUPPRESSION!
845 genes 1125 genes

Faseb, 2002

Nature Rev Immunol 2017
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Nature Rev Immunol 2017

Nature Rev Immunol 2017
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Nature Rev Immunol 2017

Nature Rev Immunol 2017
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Nature Rev Immunol 2017

Nature Rev Immunol 2017
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Highlights(From(The(CDSR(In(December(2019,(‘Corticosteroids(
For(Treating(Sepsis(In(Children(And(Adults’.

Cochrane Library App - January 2020
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How I Give Steroids?
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All Corticosteroids Are Not Equivalent

Molecules Glucocorticoid activity 

relative to hydrocortisone

Mineralocorticoid activity 

relative to hydrocortisone

Non-genomic 

effects relative to 

hydrocortisone

Hydrocortisone 1 1 1

Prednisone 4 0.8 4

Prednisolone 4 0.8 4

Methylprednisolone 5 0.5 14

Betamethasone 25 0 ̴0

Dexamethasone 25 0 20

Fludrocortisone 10 125 ?

Annane, Scientific American – Crit Care of the Surg Patient 2017

Hydrocortisone + Fludrocortisone

TRIAL 1

N=300

TRIAL 2

N=1241

Annane Jama 2002 Annane NEJM 2018
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06/05/2021Annane et al NEJM 2018

P<0.001

P<0.006

P<0.001

06/05/2021

Annane et al NEJM 2018
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ADRENAL AND APROCCHSS

Rochwerg CCM 2018

MC IMMUNE EFFECTS IN SEPSIS

CCM#2017
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CCM#2017

MC IMMUNE EFFECTS IN SEPSIS

CCM#2017

MC IMMUNE EFFECTS IN SEPSIS
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CCM#2017

MC IMMUNE EFFECTS IN SEPSIS

CCM#2017

HUVEC#experiments Arterial smooth muscle#cells

MC IMMUNE EFFECTS IN SEPSIS
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Br J Clin Pharmacol (2016)

N=21 adult septic shock
FC: 50µg gastric tube

Which Dose & Duration ?
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Who I Treat?

C
P
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CORTICOSTEROID SENSITIVITY IN SEPSIS 
REQUIRES

1. A PRO-INFLAMMATORY RESPONSE 
TO INFECTION AND NOT IMMUNE 
PARALYSIS

Nat Rev Immunol 2013 Nat Rev Immunol 2017

2. Intact CS molecular 
mechanisms of action 

pro-inflammatory

immune paralysis
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Omics Corticosteroids Response Signature

SRS1: immune suppressed
SRS2: immune competent

Antcliffe AJRCCM 2018

Subclass A: immune suppressed
Subclass B: immune competent

CS:52/120 CS:104/180

OR death: 4.1 (1.4-12) OR death: 3.9 (0.8-18)

Wong AJRCCM 2014

From: Assessment of Machine Learning to Estimate the Individual Treatment Effect of Corticosteroids in Septic 
Shock

JAMA Netw Open. 2020;3(12):e2029050. doi:10.1001/jamanetworkopen.2020.29050

Model DiscriminationAUC indicates area under the receiver operating characteristic curve; SAPS II, Simplified Acute Physiology 
Score.

Figure'Legend:'

Piracchio et al
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Date of download:  2/10/2021

From: Assessment of Machine Learning to Estimate the Individual Treatment Effect of Corticosteroids in Septic 
Shock

JAMA Netw Open. 2020;3(12):e2029050. doi:10.1001/jamanetworkopen.2020.29050

Expected Net Benefit Based on the Number Willing to Treat (NWT)The y-axis is the net benefit for each treatment strategy 
compared with treating no one. Treating no one served as a reference and is equal to zero. For treat all patients and treat based on 
the Simplified Acute Physiology Score (SAPS II), the treatment considered is either hydrocortisone alone or hydrocortisone with 
fludrocortisone. For the optimal individual model, the treatment is the one expected to produce the maximal effect at the individual 
level. The x-axis is the NWT, which is equal to 1 / decision threshold. Shading indicates 95% CI.

Figure'Legend:'

106 921 304
Confirmed*cases
Updated':'10'Fev 2021,
2 341 425
Confirmed*deaths
Updated':'10'Fev 2021,

Source <john Hopkins

Unprecedented pandemic
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COVID 19 not just infection but viral sepsis

SEPSIS IS THE CLINICAL
PHENOTYPE

SARS-CoV-2 
Pneumonia

Lung 60%
Shock 30%
AKI 8%
DIC 70%

Sepsis
Septic Shock

Infection

SOFA >2

Sepsis

Sepsis 3

NEJM 2019, NEJM 2020, JAMA 2020, Lancet 2020
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CORTICOSTEROIDS – MORTALITY - OBSERVATIONAL 
COHORTS
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Corticosteroids – Mortality- RCTs
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Corticosteroids – SAEs- RCTs 

In Practice

• GIVE
• HYDROCORTISONE (50MG Q6) + 

• FLUDROCORTISONE (50�G Q24) 

• FOR
• 7 DAYS 

• NO NEED TO TAPER OFF

• TO
• SEPTIC SHOCK, 

• SEPSIS + ARDS, 

• SEPSIS + CAP

• NOT TO
• ACTH RESPONDERS, IE DELTA CORTISOL>9�G/DL


