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Introduction to CAR-T cell therapy

June & Sadelain. N Engl J Med 2018



Introduction to CAR-T cell therapy



An introduction to chimeric antigen receptor (CAR) T‐cell 
immunotherapy for human cancer

American J Hematol, Volume: 94, Issue: S1, Pages: S3-S9, First published: 25 January 2019, DOI: (10.1002/ajh.25418) 



CAR-T cell therapy: the Efficacy and Toxicity Balance

ICANS
CYTOKINE RELEASE 
SYNDROME



Cytokine release syndrome

Morris et al. Nature Rev Immunol 2022



Cytokine release syndrome coagulopathy

Wang & Doran. Clin Hematol Int 2021



Immune effector cell-associated neurotoxicity syndrome (ICANS)

Morris et al. Nature Rev Immunol 2022



    Kinetics and biomarkers of severe cytokine release syndrome after 
CD19 chimeric antigen receptor–modified T-cell therapy

Kevin A. Hay, et al. Blood  2017
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Galli et al. BJHaematol 2022

Higher mEASIX  was associated with

-    Coagulopathy parameters

- Higher CRS severity

- Worse prognosis



Yamasaki-Morita. Blood Adv 2022



Santotomaso et al. Cancer discovery 2017



CAR-T CELL INDUCED COAGULOPATHY

- In more than 50% of the patients
- Correlated with CRS and ICANS
- Primary and secondary hemostasis
- Key role for endothelium 



VTE 11%

- Bulky disease
- Use of bridging therapy
- Poor PS
- Severe CRS
- Severe neurotoxicity

No relation with coagulopathy
No bleeding despite anticoagulation

Hashmi et al. Blood Adv 202



N=127. DLBCL/ALL
- 89: Axi-cel
- 38: Anti-CD19/CD22

Bleeding: 12/127 = 9.4%
VTE: 8/127 = 6.3%

Johnsrud et al. Blood Adv 221



Risk factors for bleeding:

- PT prolongation
- TTP prolongation
- Lower fibrinogen nadir
- Lower platelet nadir
- Lower monocyte count
- Higher ferritin peak

History of bleeding (25% vs 5%)

Anticoagulation did not increase 
the risk of bleeding

Risk factors for thrombosis:

- No differences in laboratory values

History of thrombosis (12% vs 5%)

Laboratory abnormalities associated with bleeding and thrombosis

Johnsrud et al. Blood Adv 221



Johnsrud et al. Blood Adv 221



Qui et al. Hematological Oncology 2022



Qui et al. Hematological Oncology 2022





How can we manage CAR-T cell associated coagulopathy?

- Prevention and early treatment of CRS / ICANS

- Monitorization of coagulation parameters

Fibrinogen replacement. > 1,5 g/L

Platelet transfusion

- Pharmacologic thromboprophylaxis ?? 

 





How can we manage CAR-T cell associated coagulopathy?

- Prevention and early treatment of CRS / ICANS

- Monitorization of coagulation parameters

Fibrinogen replacement. > 1,5 g/L

Platelet transfusion

- Pharmacologic thromboprophylaxis ?? 

Melody et al. Leuk Lymph 2022 🡪 55/97 patients  received anticoagulation 
(mostly prophylactic), without bleeding events and with a very low incidence of 
thrombosis.

 



Conclusions
HIGH INCIDENCE OF COAGULOPATHY AFTER CAR-T CELL INFUSION

- Correlation with CRS and ICANS severity
- Hypofibrinogenemia is the most clinically significant anomaly
- Need for fibrinogen level monitorization and replacement of high grade CRS 

and/or ICANS develop

BLEEDING EVENTs OCCUR IN 10% OF THE CASES

- Identification and early treatment of CRS and/or ICANS is essential
- “Agressive” fibrinogen replacement as needed

THROMBOTIC EVENTS OCCUR IN 6% OF THE CASES

- Related with high grade CRS and/or ICANS
- Anticoagulation seems safe
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Wang & Doran. Biol Blood Marrow Trasplant 2020

Day 6-20 after infusion

Coagulopathy is associated with:

- High tumour burden (ALL)

- More lines of previous therapy

- Lower baseline platelets

- Cytokine release syndrome

DIC in 7 patients with grade 3 CRS


