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Host response to pathogens: 

a finely tuned balance

Clearing 

pathogens

Avoiding 

Immunopathological 

damage



Lancet Respir Med 2019



When and how to treat ?

Anti-inflammatory

strategies
Immune-enhancing

strategies

Hyperinflammatory

response

Immunosuppressive 

response



Immunomodulatory candidates in sepsis

Anti-inflammatory

• Cytokine/chemokine inhibitors

• Corticosteroids

• IV Ig

• TLR inhibition

• Cell therapy ?

Immune-enhancing

• Cytokines

• Hematopoietic growth factors

• Immune checkpoint inhibitors

• Antiviral treatment

• Cell therapy ?
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Anti-inflammatory strategies

Zeni, Crit Care Med 1997



G Bernard et al., Crit Care Med 2014





Non-survivors

Survivors



S. Opal and coll.



Alleged mechanisms of action of Ig in sepsis

Textoris, Calandra & Pène, Intensive Care Med. 2014 Dec;40(12):1957-9 



Observational

Observational

~ 50% of 

patients

Surviving Sepsis Campaign 2021



High-dose steroids in septic shock

Zeni, Crit Care Med 1997



Source of infection: Lung 60%

Annane, NEJM 2018 Dequin, NEJM 2023

n=614

n=627

n=400

n=395

Low-dose corticosteroids, winner by points



Immunosuppressed SRS1

Endotoxin tolerance

T-cell exhaustion

Dowregulation of MHCII



When and how to treat ?

Immune-enhancing

strategies

Hyperinflammatory

response

Immunosuppressive 

response



Pène, Pickkers, Hotchkiss, Intensive Care Med 2016





mHLA-DR ≤ 7627 Ab/cell

Immature neutrophils ≥ 23.5%

IL-10 ≥ 8.5 pg/mL

Three immune parameters

measured at day 5-7

Tremblay et al. Annals of Intensive Care (2022) 12:76



Within 3 days from

admission

5-10 days from

admission

Incidence in ICU-acquired infections



AJRCCM 2009



Meisel, AJRCCM 2009



Ivashkiv, Nat Rev Immunol 2018





17 patients

Uncontrolled / ICU-

acquired infection

mHLA-DR < 8000 Ab/cell

9-134 days post ICU 

admission

3-5 days of treatment



Baseline 
(recurrent VAP)

5-day treatment with IFN (100 µg/d)

C
D

1
4

49 y.o. patient
ARDS COVID19

Prolonged mechanical
ventilation (day 25)

3rd episode of Gram-
negative ventilator-
acquired pneumonia
(VAP)

Clinical failure

Adjuvant treatment?

HLA-DR

CD169

52%

Day 3 Day 5 Day 7

91% 89% 61%

15% 12% 11%3%

L NGuyen, Z Ait Hamou, N Gastli, N Chapuis & F Pène, Intensive Care Med 2021





Absolute lymphocyte count Receptor occupancy

90%

Nivo 480 mg (n=15) Nivo 960 mg (n=16)





n=28

n=28

Drewry, Crit Care Med 2022



Drewry, Crit Care Med 2022

Survival
n=28

n=28

30-day ICU-acquired infections 

9 vs 8 episodes







JAMA Intern Med. 2020;180(2):263-272.



Ongoing and future studies of interest

Name
Number / 

recruiting
Country Drug Enrollment criteria Main endpoints

GRID 466 / stopped France GM-CSF (5 days)
Sepsis 

mHLA-DR < 8000 AB/C
28-day ICU-acquired infection

PREV-HAP 200 / yes
France, 

Greece, Spain
IFN- (10 days) Mechanically ventilated patients

28-day all cause mortality 

and/or hospital-acquired 

pneumonia

IGNORANT 132 / not yet France IFN- (5 days)
First episode of VAP 

mHLA-DR < 8000 AB/C
28-day ventilator-free days

INFINITY 180 / not yet France IFN- (3 days)

Mechanical ventilation 

SOFA admission ≥ 6 

mHLA-DR < 8000 AB/C

28-day ventilator-free days





Immunotherapy in sepsis: 

where do we stand, where do we go?

 Anti-inflammatory strategies: corticosteroids

 Immune-enhancing therapies
 Clinical and biological rationale

 Stratification on relevant immune biomarkers

 Preventive vs. therapeutic strategies?

 A case for personalized medicine

 Still, need for randomized trials





Age

Underlying conditions

Source of insult

Severity

Organ failure

supports

Steroids

Transfusions 

HSV

CMV

?
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