
CAR-T : Prise en charge 
des complications
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2-(3) grandes complications
• Cytokine release syndrome (CRS)

• Fièvre élevée
• Hypotension
• Hypoxie
• Défaillance multiviscérale

• Immune Cells Associated Neurologic Syndrome
• Encéphalopathie toxique

• Confusion
• Délirium
• convulsions
• Œdème cérébral

• HLH/MAS
• Hypofibrinogénémie
• Ferritine
• Thrombopénie
• TCA augmenté
• TP diminué

Crit Care Med. 2017 Feb;45(2):e124-e131
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Nat Rev Cancer. 2021 Jan 22



The CARTTAS Study

Lancet haematol 2021 May;8(5):e355-e364.

942 Patients Received CAR T-cell Therapy in 21 
centers (eight countries)

Underlying
Malignancy

ICU Admission [258 
(27.4%)]

803 B-cell 
Lymphoma

106 Acute 
Lymphocytic 

Leukemia

33 Multiple 
Myeloma

219 (27.3%) 34 (32.1%) 5 (15.2%)
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Physiopathologie : résumé

Nat Rev Immunol (2021)



Cell. 2020 Oct 1;183(1):126-142.e17



CAR-T infusion Grade 1/2

Grade 3/4

ICAN
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Bone Marrow Transplantation (2019) 54:780–784
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Am Soc Clin Oncol Educ Book. 2019 Jan;39:433-444



Diagnostic clinique : CRS

• SIRS = systemic inflamatory response syndrome
• N’étant pas d’origine infectieuse
• Associant des signes généraux

• Fièvre > 38,5, malaise, maux de tête, myalgies, nausées, asthénie

• Une hypotension plus ou moins marquée
• Une atteinte respiratoire plus ou moins marquée
• Possiblement des défaillances d’organes

GRAVITE



Blood. 2016; 127(26):3321-3330



Diagnostic différentiel du CRS

CRS

Toxicité du 
conditionnement

Infection

Progression de la maladie

TLS



Blood. 2018;131(1):121-130



ASTCT CRS Consensus Grading

Biol Blood Marrow Transplant 25 (2019) 625638
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Cancer Discov; 6(6); 664–79.

Overlap majeur
Valeur maximale sur M1



Blood Adv (2021) 5 (14): 2799–2806

EASIX =

Ferritine

CRP 

m-EASIX = LDH [UI/L] × CRP [mg/dL]
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 [109 cells/L]

LDH [UI/L] × creatinine [mg/dL]
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 [109 cells/L]
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Principe de la réanimation : prophylaxie infectieuse

• Prophylaxie virale  Valaciclovir

• Prophylaxie fongique ? TMP-SMX (oui), Fluconazole, 
Posaconazole ?

• Pas de prophylaxie bactérienne, mais traitement préemptif 
par BL large spectre couvrant les BGN-NF (pip-taz, Cefepime) 
précoce

• CRS = Choc septique sans germe (retrouvé)



Blood. 2014;124(2):188-195

Tocilizumab



Corticoïdes

Br J Haematol. 2005 Jun;129(6):734-45.

Plutôt à partir du grade 3, dès grade 2 si facteurs de risques associés  de plus en plus précoce

La dexaméthasone est à prioriser surtout pour la neurotox, car sa diffusion cérébrale est supérieure

N Engl J Med 2017;377:2531-44



Blood. 2019 Dec 12;134(24):2149-2158

Temperature ≥ 39°C for 
10 hours unresponive to 

acetaminophen

Recurrent
hypotension
unresponsive 
to fluid bolus

Initiation of
oxygen

supplementation

TOCI
8-12 mg/kg

Can repeat
after

48 hours 
if ongoing
indication

Fever sustained
or recurrent

Vasopressor
required

Increasing
resipratory

support/concern
for intubation

DEX
5-10 mg

q 6-12 hours
with ongoing

symptoms

Fever

Hypotension

Hypoxia





Timing thérapeutique



Blood (2021) 137 (23): 3272–3276.

Conclusions
● Early and higher cumulative dose of 

corticosteroids was associated with early 
progression and death in patients with LBCL 
treated with axi-cel.

● The association between high cumulative dose of 
corticosteroids and survival was confirmed also in 
patients with high tumor burden (elevated LDH)

● Patients who received corticosteroids had a higher 
CAR T-cell expansion

● AdditionaI evaluation is needed to determine 
whether corticosteroids affect CAR T-cell function 
and impact durability of responses

Prognostic Impact of Dose, Duration and Timing of Corticosteroid Therapy in Patients with 
Large B-cell Lymphoma Treated with Standard of Care Axicabtagene Ciloleucel (Axi-cel)
Paoto Strati, Fateeha Furquan, Jason Westin, Luis E Fayad, Sairah Ahmed, Hun J Lee, Swaminathan P lyer, Ranjit Nair, Loretta J Nastoupil, Simrit Parmar, Maria A Rodriguez, Felipe Samaniego, Raphael E Steiner, Michael 
Wang, Chelsea C Pinnix, Christopher R Flowers, Sandra B Horowitz, Catherine M Claussen, Haleigh Mistry, Sattva S Neelapu

Department of Lymphoma and Myetoma, The University of Texas MD Anderson Cancer Center, Houston, TX.





Nat Rev Cancer (2021)



Nat Rev Cancer (2021)



Nat Rev Cancer (2021)



Nat Rev Cancer (2021)



Sci Transl Med. 2019 Jul 3;11(499)
Blood Adv. 2019 Mar 12;3(5):711-717



Nat Rev Cancer (2021)

Ruxolitinib



J Cell Mol Med. 2021;25:1089–1099



Cytosorb

Bone Marrow Transplantation (2020) 55:2052–2055
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Neurotoxicité : ICANS

Cancer Discov; 2017 - 7(12); 1–16
Cancer Discov;2018 8(8); 958–71

4-1BB-ζ CD28-ζ



Neurotoxicité

• 71 % Confusion
• 49 % somnolence coma
• 34 % aphasie
• 20 % agraphie
• 13 % tremblements
• 13 % epilepsie
• 10 % céphalées
• 6 % déficit focal
• 5 % dyscalculie

Lancet haematol 2021 May;8(5):e355-e364



Impaired attention 
Apraxia

Visuospatial
Aphasia

Dysgraphia
Dyscalculia

Focal seizures ( sometimes non 
convulsive)

Generalized
seizures

Confusional state, slowing, 
headache, tremor

Fatal cerebral oedema

DIFFUSE LESIONS

FOCAL LESIONS

Depressed
level of 
consciousness

ICANS 
GRADE ICANS 

GRADE

denomination MOCAdenomination Hand-writing
EEG

1/2

3/4

4/5

1/2/3/4

Lee et al, 2019Slide Dr DEVIC – Neurologie – CHU Lyon SUD





MRI is neither Sensitive nor Specific

Gust et al 2017

Cortical oedema

Contrast enhancement

Metabolic pattern

!! Normal in 60-
80% of ICANS!!

rule out alternative 
diagnosis

Slide Dr DEVIC – Neurologie – CHU Lyon SUD



Protocole ICANS 2019 – Lyon SUD
Grade 3: 
• Admission to ICU
• Consider increasing dexamethasone 10 

to 20 mg every 6 hours, up to 
methylprednisolone 100 mg/day

• BDZ for short term seizures control if 
needed

• Traitements de sauvetage * ?
Grade 2: 
• Same as grade 1 +
• Start dexamethasone 10mg 2 to 4 times daily
• Start anti-IL-6 therapy if CRS
• Seizure prophylaxis with levetiracetam 
• EEG monitoring (1/24-48h)
• Admission to ICU if CRS >1

Grade 1: 
• Seizure prophylaxis with levetiracetam (750*2)
• Neurologic examination with MOCA scale
• EEG monitoring/48-72H
• Imaging of brain +/- CSF
• Consider anti-IL-6 therapy if there is concurrent 

CRS 

Grade 4:
• Same as in grade 3 with HD methylprednisolone
• Management of cerebral edema if needed, up to 

craniectomy based on local consensus
• Traitements de sauvetage* ?

* Ce traitement n’a pas l’AMM dans cette indication



Blood Adv (2020) 4 (13): 3123–3127
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Nat Rev Clin Oncol. 2020;17(3):147–167* Ces traitements ne disposent pas d’AMM en Europe



Nat Rev Clin Oncol. 2020;17(3):147–167* Ces traitements ne disposent pas d’AMM en Europe



Merci de votre attention
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