
Post–CAR-T Grey-Zone Relapse in B-Cell 

Lymphoma: Diagnostic Challenges and 

Mechanisms of Tumor Plasticity

Erica Giacobbi

Department of Experimental Medicine, TOR, University of Rome "Tor Vergata"



Clinical Case: Male, 47 years old

December 2019

Clinical Presentation

Multiple laterocervical lymphadenopathies, present for 2–3 months
Maximum diameter:  3 cm 
Excisional biopsy performed - lymph node entirely submitted for histological evaluation

Diagnosis : Follicular lymphoma, Grade 2 (WHO classification), predominantly follicular growth pattern 
t(14;18)(IgH/BCL2) detected

No evidence of bone marrow involvemen

1L: Obinutuzumab + CHOP for six cycles (December 2019 – April 
2020)
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April 2020

Post immunochemotherapy: PET-positive with high SUV - Biopsy of mesenteric lymph node. 

Clinical question: suspected transformation to DLBCL.

Histological diagnosis: involvement by peripheral B-cell lymphoma, predominantly small- to medium-sized cells, 
with scattered large cells.

2L: 2 cycles of R-DHAP (April–June 2020) → Stable Disease (SD)
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No evidence of transformation to diffuse large B-cell lymphoma



December 2020

Clinical Presentation:
Large mesenterici lymphadenopathy with appearance of mediastinal involvement

Macroscopic Findings:
Nodular lesion measuring 2 × 1 × 1.5 cm 

Histological Diagnosis:
Polymorphic Medium – Large cells proliferation with extension to  fat tissue around. 
Necrosis. 
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EEx4
0

CD79ax40 CD19x20 OCT2x20

MUM1x20 CD30x40 Ab Result

CD20 -

CD79 alfa +

CD19 +

OCT2 Isolated cells

CD30 Isolated cells

CD10 +

BCL6-/+

MUM/IRF4 -

MYC <5%

Ki67 50-80%

CD20 Negative

DLBCL , germinal center type sec. HANS 

3L: Clinical trial in RE with odronextamab (CD20xCD3 bispecific antibody) from July to November 2020 → Progressive Disease (PD)

FISH MYC: negative



28/10: lymphocytapheresis was performed. 
Bridging therapy (BT): 1 cycle of ICE chemotherapy. 

Outcome: skeletal progressive disease (PD), but resolution of B symptoms. 
05/02/2021: reinfusion of axicabtagene ciloleucel (axi-cel). 

Complicated by grade 1 CRS (cytokine release syndrome). 
PET scan at 1 month:

Progressive disease due to increased nodal SUV uptake. 
Resolution of skeletal uptakes. 
Given the patient’s good clinical condition and suspected pseudoprogression, close follow-up was 

continued. 
PET scan at 2 months:

Deauville score 4 (DS4), meaning stability of some uptakes and resolution of others. 
Overall: initial mixed response after CAR-T therapy, with suspected pseudoprogression followed by partial 
metabolic stabilization

4 The patient was referred to Policlinico Sant'Orsola for CAR-T therapy. 

March  2021: A biopsy was performed due to the recurrence of B symptoms









Unclassifiable form related to the previous disease, with intermediate features between 
Hodgkin lymphoma and extramediastinal B-cell lymphoma.

B-cell lymphoma with aberrant B-cell phenotype and Hodgkin-like features

FISH BCL2 NA



The patient is currently alive and has been in complete remission for 4 

years

5° - line  Pembrolizumab __> Progressive Disease5

6th -line treatment with Brentuximab Vedotin: complete response (CR),

consolidated with allogeneic transplant from a related donor
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CAR-T exerts a strong selective pressure capable of reshaping tumor    
biology and lineage differentiation







Persistence of identical IG rearrangements 
supports clonal relationship

3. Genomic remodeling under CAR-T 
pressure: 
•PI3K pathway (PIK3R1/PIK3R2) 
•KRAS/MAPK signaling
•TP53 alterations
•Epigenetic regulators (KMT2D, EP300)
• Mutation of PAX5 : role of stable B 
lineage commitment

1. Antigen loss / immune escape
•Downregulation or loss of: 
CD20, CD19, CD79a, PAX5

Mechanisms: 
• Epigenetic silencing 
•Downregulation B cell program at RNA 
level
•Prior anti-CD20 exposure

2. Tumor plasticity and transdifferentiation
Loss of B-cell identity 

Emergence of: 
•Hodgkin-like phenotype 
•T-cell markers (CD2/CD3/CD7) 
•Histiocytic phenotype



One can hypothesize that the interaction of PD1+ tumor cells with PD-L1+ macrophages could 
contribute to sustain their presence within the TME, which in turn could inhibit CAR T cells.

4. Microenvironment-mediated resistance: 

CART activity can be affected by an immunosuppressive tumor microenvironment (TME).

• PD-1 / PD-L1 axis activation : PD1/PDL1 staining in stromal cells, in lymphoma cells and 
tumour infiltrating macrophages

• Immunosuppressive macrophage-rich microenvironment
• Functional CAR-T exhaustion







Grazie per l’attenzione
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