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2011 Nobel Prize in Physiology or Medicine

Bruce Beutler

https://en.wikipedia.org/wiki/Nobel_Prize
https://en.wikipedia.org/wiki/Nobel_Prize_in_Physiology_or_Medicine


Beutler, Nobel Prize Lecture, 2011



Beutler, Nobel Prize Lecture, 2011



Beutler, Nobel Prize Lecture, 2011



Beutler, Nobel Prize Lecture, 2011



Beutler, Nobel Prize Lecture, 2011
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« Soluble » phase of bacteria recognition (sang, autres milieux)

- Molécules qui reconnaissent les bactéries
(LBP, sCD14, sMD-2)

- Molécules opsonisantes
(AC, complément/C3b)

- Molécules avec activité bactéricide
(complément, BPI, lysozyme, …)

Phase Soluble



Ex.: Système du Complément



Cellules de immunité innée :

Monocytes/macrophages (bactéries)
Neutrophiles (bactéries, champignons, ...)
Eosinophiles (parasites)
Basophiles/mastocytes (réaction inflammatoire)
NK cellules (virus, cellules tumorales )

Et aussi: cellules épithéliales et endothéliales 
- contribuent à la réponse inflammatoire 
- récepteurs aux composants microbiens
- activité phagocytaire
- produisent des molécules anti-microbiennes

Phase Cellulaire



Reconnaissance bactérienne
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TLR4

MD-2

LPS:LBP

CD14
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Tissue damage/necrosis
-

shock/ischemia

stretch
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IL-1b mRNA

Controls LPS-2H LPS-6H LPS-24H

ChP-SFO

PVN

Meninges

Pineal

P. Pituitary

Wong et al PANS 1997



Circumventricular organs:

1) Organum subfornicale; 2) Organum subcomisurale; 3) Corpus pineale

4) Area postrema; 5) Neurohypophysis; 6) Organum vasculosum laminae terminalis

Vagus nerve

CD14, TLR 2, 4 and 9 

cytokines receptors
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Brain Expression Cytokines in a Patient 
with Peritonitis

Hypothalamus

Sharshar, Lancet 2003
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Breakdown of the Blood-Brain-Barrier in a 
Patient with CAP

Day 1 of sepsis Day 3 of sepsis



LPS activates Complement Pathway

Nadeau, FASEB 2001



Complement activation induces breakdown in the BBB

Jacob, Lab Invest 1997





Fajgenbaum, NEJM 2021



Mechanisms of CAR-T acute toxicities (CRS & ICANS)

Rooney & Sauer, Nature Med 2018; Norelli et al, Nature Med 2018; Giavridis et al, Nature Med 2018



Pathophysiology of CRS

Siegler, Front Immunol 2020



Pathophysiology of CRS

Morris et al, Nat Rev Immunol 2021



Pathophysiology of ICANS

Morris et al, Nat Rev Immunol 2021



Morris et al, Nat Rev Immunol 2021



Luminex protein panel 

Alex Schuurman, eLife, 2021 and data in preparation



Leisman, LRM 2020
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Clinical Context

CRS

Pathogens

Cancer

Monogenic

Autoimmune

disorders

Iatrogenic



Definition

Context
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systemic
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Organ
dysfunction
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circulating
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levels
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Cevik, BMJ 2020



Van Ton Front Immunol 2018



• Date: 12/04/2021

• 23 sites are qualified for CAR-T 
cells therapy and DESCAR-T

• 19 enrolling sites

• Number of enrolled patients :
• N = 647 DLBCL
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RESULTS: INCLUSIONS
Le Gouill, Curie



EARLY CRS, NEUROTOXICITY AND INFECTIONS 
Toxicities

within 10d post CAR-T
(data available in 515 pts)

CRS (all grades) 418 (81.2%)

grade 1-2 373

grade ≥ 3 44

missing 1

Neurotoxicity (all grades) 184 (35.7%)

grade 1-2 133

grade ≥ 3 50

missing 1

grade ≥ 3 opportunistic or 
medically significant
infection 

163 (31.7%)

NB: DESCAR-T is based on secondary data use and thus expedited reporting
of suspected adverse reaction are not mandatory



Axi-cel; Yescarta®

NB: DESCAR-T is based on secondary data use and thus expedited reporting
of suspected adverse reaction are not mandatory

Toxicities
within 10d post CAR-T

(data available in 322 pts)

CRS (all grades) 276 (85.7%)

grade 1-2 245

grade ≥ 3 30

missing 1

Neurotoxicity (all grades) 147 (45.7%)

grade 1-2 100

grade ≥ 3 47

missing /

grade ≥ 3 opportunistic or 
medically significant
infection 

100 (31%)

Toxicities 
within 10d post CAR-T

(data available in 193 pts)

CRS (all grades) 142 (73.6%)

grade 1-2 128

grade ≥ 3 14

missing /

Neurotoxicity (all grades) 37 (19.2%)

grade 1-2 33

grade ≥ 3 3

missing 1

Grade ≥ 3 opportunistic
or medically significant
infection 

63 (32.6%)

Tisa-cel; Kymriah®
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Therapeutic intervention for CRS

Fajgenbaum, NEJM 2021



Septic Shock

COVID-19

CART-T cell B-Lymphoma

Annane NEJM 2018

RECOVERY  NEJM 201

Strati Blood 2021



Siegler, Front Immunol 2020



EARLY CRS, NEUROTOXICITY AND INFECTIONS 

Patients with at least 

one CAR-T specific 

toxicity within 10d

N=427

ICU hospitalization 139 (32.6%)

Treated for CAR-T specific tox 325 (76.1%)

Tocilizumab 278 (65.1%)

Siltuximab 13 (3%)

Corticosteroïds 176 (41.2%)

Toxicities
within 10d post CAR-T

(data available in 515 pts)

CRS (all grades) 418 (81.2%)

grade 1-2 373

grade ≥ 3 44

missing 1

Neurotoxicity (all grades) 184 (35.7%)

grade 1-2 133

grade ≥ 3 50

missing 1

grade ≥ 3 opportunistic or 
medically significant
infection 

163 (31.7%)

NB: DESCAR-T is based on secondary data use and thus expedited reporting
of suspected adverse reaction are not mandatory



Salama NEJM 2021



Rosas, NEJM 2021



REMAPCAP NEJM 2021



REMAPCAP NEJM 2021



CORIMUNO-ANA-1, LRM 2021



Kyriazopoulou, 2021



Guimarães, 2021





Marconi, LRM 2021



Conclusion

• Cytokine release syndrome, cytokinic shock, cytokine storm

• Acute complication of infection, cell targeting therapies, autoimmune 
disorders, cancer

• Can be lethal

• Management includes broadly immune-modulators (corticosteroids, 
Jak inhibitors), cytokine specific antagonists (IL-6, IL-1…)


