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 Case report of a secondary primary malignancy after CAR-T cell 
treatment

 Incidences of SPM
 „Critical“ aspects in CAR-T cell manufacturing process

− Clonal hematopoesis
 Prevention strategies
 Therapy of AML after CAR-T cell treatment
 T-cell malignancies



Case report
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1.LT: bRAD induction
+ 2x ASCT

2. LT: KRD 
+ 1x ASCT

4. LT: Cilta-cel 

63 yr-old man, IgA kappa MM

Comorbidities:
- Struma multinodosa II°
- Axonal PNP 
- Typ C gastritis
- BPS I°

3. LT: Dara-
Pom-Dex

Vidaza/Venetoclax

MM

10/2013 07/23 09/23

tAML

10/23

https://imagebank.hematology.org/image/4172

https://de.wikipedia.org/wiki/Datei:Latin_Cross.svg


Treatment consent form 
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Definition

Secondary primary 
malignancies (SPM):
new, distinct cancer arising in 
addition to the first one
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SPM

hematologic
SPM

MDS/AML t cell
malignancies



Tix et al. Clin. Can Res. 2024
Bouziana S, Bouzianas D. Int J Mol Sci. 2024 
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Secondary primary malignancies (SPM) after CARs

Clinical trials 4%-16%
RWE 2.2%-4.5%
Meta-analysis from 18 clinical 
trials and 7 real-world studies

- median follow-up of 21.7 months

6.0%

Median time to SPM 9 months



Incidences of hematologic SPM after CAR-T
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 Cilta-cel:
− CARTITUDE-1: 8/97
− Real world data: 4/236

 Ide-cel:
− KarMMa-1: 2/62
− Real world data: 6/350 Tix et al. Clin. Can Res. 2024

Martin et al. JCO. 2022
Hansen et al. JCO. 2025
Lin et al. Nat Med. 2023



created with BioRender
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CAR-T cell manufacturing

Favors 
development 

of SPM
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CAR-T cell manufacturing

 Disease (subtype)
 Age 
 Comorbidities
 Previous chemotherapy
 Previous radiotherapy



Are CAR-T cells the cause for SPM?

CAR-T cell therapy in autoimmune 
disease
 Aim: resetting immune system
 Advantages compared to malignancies:

− No high amounts of chemotherapy in 
previous lines

− Less T cell exhaustion

 No reports of SPMs in autoimmune 
disease so far 
− Short follow up
− Only few cases
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Schett et al. Lancet. 2023



created with BioRender
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CAR-T cell manufacturing

Favors 
development 

of SPM



created with BioRender
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CAR-T cell manufacturing

Favors 
development 

of SPM

 Retro-/lentiviral
 Vector copy number



created with BioRender
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CAR-T cell manufacturing

Favors 
development 

of SPM
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CAR-T cell manufacturing

 Lymphodepletion 
→ DNA damage

 CRS: proinflammatory milieu 
→ selection of preleukemic clones

 Prolonged aplasia 
→ clonal selection of mutated cells 



Clonal hematopoesis (CH)
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 Mutations in hematopoetic cells without diagnosed hematologic malignancy
→ DNMT3A, TET2, TP53

 CHIP: VAF ≥ 2%
 How does CAR-T impact CH and t-MN risk?

− Lymphodepleting chemotherapy vs. inflammation related to CRS?

created with BioRender

Miller et al. Blood Adv. 2021



Clonal hematopoesis

 154 patients receiving CAR-T
− 144 NHL
− 10 MM

 CH very common:
− VAF > 0.4% in 76% of patients
− VAF > 2% in 48% of patients

 3 patients developed t-MN,    
2/3 TP53 mutant AML

 Age < 60 years: Associated 
with higher likelihood of CR and 
CRS ≥ grade II

 No difference in OS or PFS
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Miller et al. Blood Adv. 2021

VAF > 2% 

VAF > 10%

ALL



Prevention strategies
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Bouziana et al. Int J Mol Sci. 2024 



Prevention strategies
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Bouziana et al. Int J Mol Sci. 2024 



Prevention strategies
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Bui et al. EBioMedicine. 2024

 In vivo gene transfer
− Less inflammation

 Gene engineering: 4-1BB mutation
− Less cytokine production



Prevention strategies
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Bouziana et al. Int J Mol Sci. 2024 



Therapy of AML after CAR-T cell treatment

 Not standardized
 Fit patients:

− Induction therapy: CPX-351 
− Transplant in first CR

 Unfit patients:
− Hypomethylating agents +/- venetoclax

 Relapse: 
− targeted therapy + venetoclax
− HMA + venetoclax

 Clinical trials recommended
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Marconi et. al. Front Oncol. 2024 
Green et Wang. Blood. 2025 



T cell malignancies
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FDA report: 22 cases of secondary t cell 
malignancies, 14/22 within 2 years

− CAR transgene identification only in 3 cases

Incidence of T cell malignancies
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Bouziana et al. Int J Mol Sci. 2024 
Tix et al. Clin. Can Res. 2024
Dulery et al. Nat Med. 2025

Ghilardi et al. Nat Med. 2024
Umyarova et al. J Hem Onc. 2025
Hamilton et al. NEJM. 2024

CAR-T 
patients

Cases Percentage

Meta-analysis 5517 5 cases 0.09%
DESCAR-T registry 3066 1 case 0.03%
UPenn 449 1 case 0.2%
OSU 246 0 cases 0%
Stanford 724 1 case 0.1%

4% of hematologic SPM



T cell malignancies

 Multiple cases with concurrent TET2 mutations
− Potential sign of pre-existent clonal expansion

 Association with insertional mutagenesis vs. independence of CAR 
transduction

 No validated screening or prevention strategy
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Summary – SPM after CAR-T cell therapy

 Important complication
 Multifactorial model
 Independent of disease 

entities and CAR-T products
 Unclear if SPM rates are 

higher with CAR-T than with 
standard-of-care therapy

 Importance of long-term 
follow-up
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Bouziana S et al. Int J Mol
Sci. 2024 



https://halle424.de/wp-content/uploads/2018/10/bmbf_Logo-wei%C3%9F.png

Thank you for 
your attention!
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