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Objective

To investigate the diagnosis and treatment of the condition of T-lymphoblastic lymphoma (T-LBL) transforming into acute myeloid leukemia (AML) following recurrence.





Methods

We conducted a retrospective analysis of a patient admitted to the First Affiliated Hospital of Henan University of Science and Technology in July 2022 with recurrent T-LBL that progressed to AML. Clinical manifestations, genetic and histopathological findings, and treatment outcomes were evaluated, complemented by a literature review.





Results

The patient, initially diagnosed with T-LBL, achieved complete remission (CR) after combination chemotherapy. Following treatment cessation, the disease recurred and transformed into AML.





Conclusion

The transformation of T-LBL into AML is exceedingly rare, and the underlying mechanisms of lineage switch remain unclear. Venetoclax combined with chemotherapy and allogeneic hematopoietic stem cell transplantation (allo-HSCT) may improve prognosis in such cases.
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Introduction

T-lymphoblastic lymphoma (T-LBL) and acute myeloid leukemia (AML) are aggressive hematological malignancies with poor prognosis if untreated. T-LBL arises from immature T-cell precursors and is characterized by high aggressiveness, rapid proliferation, and heterogeneity, leading to poor prognosis if untreated (1). The co-occurrence of T-LBL and AML in the same patient is rare, and transformation from T-LBL to AML is exceptional. We present a case of an adult patient with recurrent T-LBL that transformed into AML, detailing the clinical course, diagnostic findings, and treatment, alongside a literature review.





Case report

A 60-year-old male presented in July 2022 with a one-year history of T-LBL and recent recurrence over the prior three months. In June 2022, he noted painless enlargement of the left cervical lymph nodes. Neck Doppler ultrasonography revealed multiple solid hypoechoic nodules bilaterally, with no thyroid abnormalities. One month later, nausea and vomiting prompted hospital admission. A left cervical lymph node biopsy confirmed T-LBL, with immunohistochemistry showing positivity for TDT, CD99, CD3 (more +), CD4 (more +), CD34, MPO, and CD8 (less +), and negativity for CD20, PAX5, CD117, CD10, and CD30. The Ki-67 proliferation index was approximately 60%, and CD21 indicated disruption of the follicular dendritic cell network. In situ hybridization for Epstein-Barr encoding region (EBER) was negative. Positron emission tomography-computed tomography (PET-CT) revealed lymphoma involvement in lymph nodes of the bilateral neck, clavicular fossa, axilla, chest wall, right inner mammary gland, abdominal cavity, retroperitoneum, pelvic cavity, bilateral inguinal regions, and subcutaneous nodules of both upper arms. Additional findings included pulmonary infections and prior cholecystectomy. The patient was diagnosed with stage IV non-Hodgkin T-LBL with a low-risk International Prognostic Index (IPI) score of 2.

Following resolution of the pulmonary infection, the patient received 3 complete cycles of alternating Hyper-CVAD (Cyclophosphamide, Vincristine, Doxorubicin and Dexamethasone) and MA (Methotrexate and Cytarabine) chemotherapy regimens between August 7, 2022 and January 3, 2023.Subsequent treatments included CE(Cyclophosphamide,Etoposide) regimen with granulocyte colony-stimulating factor and plerixafor for mobilization (February 6, 2023), CHOP(Cyclophosphamide,Doxorubicin,Vincristine and Prednisone) regimen (March 14, 2023), and COPE(Cyclophosphamide, Doxorubicin, Prednisone and Etoposide) regimen (April 21, 2023). After achieving complete remission (CR) following multiple cycles of chemotherapy, the patient discontinued treatment for more than 2 months due to age-related factors and poor treatment adherence, without regular follow-up visits.

In June 2023, the patient experienced recurrent neck lymph node enlargement. A PET-CT scan on June 29, 2023, at the First Affiliated Hospital of Zhengzhou University revealed metabolically active lymph nodes in the left neck (area V), left anterior chest wall, and left axilla, suggestive of lymphoma infiltration. Bone marrow and blood flow cytometry detected a small CD8dim population (1.6%). Lymph node puncture confirmed T-LBL with immunohistochemistry negative for CD20, CD10, PAX-5, and AE1/AE3, and positive for CD3 (partial), CD7, CD33, CD99, CD34 (partial), TDT, MPO (partial), CD43, CD5 (partial), CD8 (minority), CD4 (partial), and CD30 (scattered). The Ki-67 index was approximately 60%, with CD21 indicating follicular dendritic cell disruption and negative EBER. Flow cytometry revealed 0.17% abnormal precursor T lymphocytes and 65.19% mature T lymphocytes, with a CD4/CD8 ratio of 0.79 and no significant abnormalities in CD2, CD3, CD5, or CD7 expression. The diagnosis was T-cell lymphoblastic leukemia/lymphoma with minimal myeloid marker expression (stage IV). High-intensity chemotherapy followed by allo-HSCT or maintenance therapy was recommended, but the patient declined and was discharged.

2.On July 16, 2023, the patient was readmitted with progressive bilateral neck lymph node enlargement. On July 20, 2023, an anti-CD30 monoclonal antibody combined with the ICE (Ifosfamide,Carboplatin and Etoposide)regimen was administered, but the response was poor. The patient underwent a bone marrow puncture biopsy on September 20th. On September 25th, the results of the bone marrow puncture showed: significant active bone marrow proliferation, with 60% of primitive cells, and POX was positive. The bone marrow biopsy indicated an increase in blasts and promyelocytes, consistent with acute leukemia.The bone marrow cell morphology showed: The bone marrow was significantly active in proliferation, with the granulocyte component accounting for 8.00%, the erythrocyte component accounting for 9.50% The proportion of granulocytes was reduced, while the proportion of lymphocytes was normal; and the lymphocytes were mature lymphocytes, with protoblasts accounting for 60%, and POX positive/weakly positive accounting for 65%. Given the advanced lymph node involvement and bone marrow findings, the diagnosis was revised to AML, indicating transformation from T-LBL. The patient’s comorbidities (hypertension, diabetes, prior cholecystectomy, and appendectomy), frailty, and poor chemotherapy tolerance complicated treatment. Following the ineffective anti-CD30 and ICE regimen, a regimen of docetaxel and venetoclax was initiated, and the patient continues regular chemotherapy.





Discussion

Hematopoiesis classically involves differentiation of hematopoietic stem cells into myeloid and lymphoid progenitors. Multilineage expression in hematological malignancies may manifest as: (1) biphenotypic acute leukemia with simultaneous lymphoid and myeloid antigen expression; (2) lineage conversion, where distinct malignancies arise from different lineages, as reported in a T-ALL case relapsing as AML after CD7-CAR T-cell therapy (2); or (3) concurrent independent hematological malignancies.We use the term “transformation” to describe the disease phenotypic shift from T-LBL to AML, primarily based on the following evidence: the partial positivity of myeloid marker MPO already detected at the initial diagnosis of T-LBL, indicating inherent multilineage differentiation potential; the “biphenotypic transition” with concurrent expression of T-lineage and myeloid markers at the relapse stage; and the phenotypic continuity in the final AML stage—AML cells retained T-lineage-related markers (cCD3-, TdT+, CD7++) while myeloid markers (CD33++, MPO+, POX positivity rate of 65%) were completely consistent with those at the relapse stage. Combined with the compact disease progression timeline, these features suggest that lineage transformation may have occurred in a malignant clone of common origin. However, we must emphasize that prior chemotherapy was undoubtedly a key trigger for this transformation process. Therefore, this case can be etiologically classified as therapy-related AML, but its unique clonal evolution pattern makes it a true lineage transformation. Therapy-related leukemia (t-AML) mainly occurs due to gene mutations caused by damage to normal hematopoietic stem cells and immune cells by radiotherapy and chemotherapy (3),with its core pathogenic feature being the emergence of a de novo independent myeloid clone that typically does not carry phenotypic markers of the primary lymphoma. T-AML, often linked to breast cancer or lymphoma, is associated with adverse cytogenetics, increased invasiveness, and poorer prognosis compared to de novo AML (4). Alkylating agents and topoisomerase inhibitors are implicated in T-AML development (5). CPX-351, a novel liposomal formulation composed of cytarabine and daunorubicin with a fixed molar ratio of 5:1, is generally preferred for the treatment of T-AML patients who can tolerate intensive induction chemotherapy (6). Depending on the age and health of the patient, especially in those unsuited for intensive chemotherapy, the combination of venetoclax with decitabine or azacitidine is an option (7).

T-LBL is highly aggressive, often presenting with mediastinal masses and pleural or pericardial effusions. Approximately 25-30% of adult LBL patients experience relapse or resistance to first-line therapy (8). Currently, due to limited specific therapeutic targets, multi-drug chemotherapy remains the cornerstone of induction therapy. Various treatment options, including cytotoxic chemotherapy, novel targeted drugs, and cell therapy, have emerged for the treatment of AML, which originates from the malignant clonal proliferation of hematopoietic stem cells (9). Relapsed/refractory (R/R) AML is strongly heterogeneous and is linked with poor prognosis, with a 5-year survival rate of approximately 10% (10).

In this case, the patient achieved CR with T-LBL but relapsed and developed AML after treatment cessation. Treatment options for R/R T-LBL include clinical trials, allo-HSCT after reinductionor auto-HSCT for chemotherapy-sensitive patients. Reinduction regimens include high-dose Ara-C-based combinations, Hyper-CVAD, and new drug combinations (1). Nelarabine yields a 50% overall response rate and 36% CR rate in R/R T-ALL/T-LBL (11). Venetoclax-based regimens have shown promise, with CR rates of 60% in T-ALL/T-LBL, including significant tumor reduction and minimal residual disease (MRD) eradication (12). A venetoclax-azacitidine combination achieved CR in four of five R/R T-ALL patients, with three achieving MRD-negative CR (13). Venetoclax with low-dose navitoclax resulted in a 66.7% CR rate (14). In terms of clinical trials, 60 cases of R/R T-ALL/LBL were treated with anti-CD7 CAR (NS7CAR) T cells, with 94.4% of the patients achieving bone marrow CR after 28 days. Among 32 patients with extramedullary diseases, 78.1% experienced remission, of which 56.3% achieved CR and 21.9% achieved partial remission (15). In a trial involving the treatment of eight patients with R/R T-LBL with autologous CD7-CAR T-cell therapy, a three-month response rate of 87.5% was achieved (16).

CD30 is a transmembrane protein expressed by activated, is a key diagnostic and therapeutic marker in lymphoma (17). A study of 34 T-ALL patients found a CD30 positivity rate of 38%. In this case, the patient’s poor response to anti-CD30 and ICE prompted a switch to venetoclax and decitabine. The combination of AML and LBL in patients often leads to a dismal prognosis. emphasizing the need for treatment strategies addressing both lineages. The use of nilarabine combined with Hyper-CVAD has been found to achieve high CR rates in T-ALL and T-LBL cases. The reason for this may be related to the complexity of the disease, which is often accompanied by high-risk chromosomal karyotypes, and more importantly, the difficulty in balancing the lymphatic and medullary systems with the chemotherapy regimen used. It is thus suggested that the treatment plan for such patients should involve a combination that can balance both the lymphatic and medullary systems or focus specifically on AML, which has a poorer prognosis. Nelarabine combined with Hyper-CVAD has achieved CR rates of 87% for T-ALL and 100% for T-LBL, with a 3-year overall survival of 65% (18). For patients achieving CR, early allo-HSCT is recommended. In patients unsuitable for transplantation, fludarabine and cytarabine may target both myeloid and lymphoid malignancies, though treatment must consider age, prior therapies, comorbidities, and cytogenetic profiles.

This rare case of T-LBL transforming into AML highlights the complexity of lineage transformation and the absence of standardized treatment protocols. Venetoclax-based regimens and allo-HSCT offer potential therapeutic avenues, but further research is needed to optimize outcomes.





Data availability statement

The original contributions presented in the study are included in the article/supplementary material. Further inquiries can be directed to the corresponding author.





Ethics statement

Ethical approval was not required for the studies involving humans because Ethics approval to participats. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.





Author contributions

MY: Writing – original draft. XZ: Writing – review & editing. WM: Data curation, Investigation, Writing – original draft.





Funding

The author(s) declared that financial support was received for this work and/or its publication. This work was supported by the Project of Medical Science and Technology Research Program of Henan Province (Joint Construction) under Grant No. LHJG20190547.





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





Generative AI statement

The author(s) declare that no Generative AI was used in the creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this article has been generated by Frontiers with the support of artificial intelligence and reasonable efforts have been made to ensure accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.





References

	 The Hematologic Oncology Specialty Committee of the Chinese Anti-Cancer Association, the Hematology Branch of the Chinese Medical Association, the T-cell Lymphoma Working Group of the Hematologic Oncology Specialty Committee of the Chinese Anti-Cancer Association. Chinese expert consensus on the diagnosis and treatment of adult T-lymphoblastic lymphoma (2023 edition). Chin J Hematol. (2023) 44:353–8. doi: 10.3760/cma.j.issn.0253-2727.2023.05.001


	 Aldoss I, Tizro P, Bedi D, Mangan JK, Clark MC, Spencer D, et al. Myeloid lineage switch following CD7-targeted chimeric antigen receptor T-cell therapy in relapsed/refractory T-cell acute lymphoblastic leukemia. Haematologica. (2023) 108:3511–6. doi: 10.3324/haematol.2023.283566


	 Juthani R, Singh AR, Basu D. A case series of therapy-related leukemias: A deadly ricochet. Leukemia Res Rep. (2023) 20:100382. doi: 10.1016/j.lrr.2023.100382


	 Strickland SA, Vey N. Diagnosis and treatment of therapy-related acute myeloid leukemia. Crit Rev Oncology/Hematology. (2022) 171:103607. doi: 10.1016/j.critrevonc.2022.103607


	 Al-Juhaishi T, Khurana A, Shafer D. Therapy-related myeloid neoplasms in lymphoma survivors: Reducing risks. Best Pract Res Clin Haematology. (2023) 32:47–53. doi: 10.1016/j.beha.2019.02.008


	 Shea LK, Uy GL. Choosing induction chemotherapy in therapy-related acute myeloid leukemia. Best Pract Res Clin Haematology. (2019) 32:89–97. doi: 10.1016/j.beha.2019.02.013


	 Dhakal P, Pyakuryal B, Pudasainee P, Rajasurya V, Gundabolu K, Bhatt VR. Treatment strategies for therapy-related acute myeloid leukemia. Clin Lymphoma Myeloma Leukemia. (2020) 20:147–55. doi: 10.1016/j.clml.2019.12.007


	 Intermesoli T, Weber A, Leoncin M, Frison L, Skert C, Bassan R. Lymphoblastic lymphoma: a concise review. Curr Oncol Rep. (2022) 24:1–12. doi: 10.1007/s11912-021-01168-x


	 Newell LF, Cook RJ. Advances in acute myeloid leukemia. BMJ. (2021) 375:n2026. doi: 10.1136/bmj.n2026


	 The Leukemia and Lymphoma Group of the Hematology Branch of the Chinese Medical Association. Chinese diagnosis and treatment guidelines for recurrent and refractory acute myeloid leukemia (2023 edition). Chin J Hematol. (2023) 44:713–6. doi: 10.3760/cma.j.issn.0253-2727.2023.09.002


	 Candoni A, Lazzarotto D, Ferrara F, Curti A, Lussana F, Papayannidis C, et al. Nelarabine as salvage therapy and bridge to allogeneic stem cell transplant in 118 adult patients with relapsed/refractory T-cell acute lymphoblastic leukemia/lymphoma. A CAMPUS ALL study. Am J Hematol. (2022) 95:1466–72. doi: 10.1002/ajh.25957


	 Richard-Carpentier G, Jabbour E, Short NJ, Rausch CR, Savoy JM, Bose P, et al. Clinical experience with venetoclax combined with chemotherapy for relapsed or refractory T-cell acute lymphoblastic leukemia. Clin Lymphoma Myeloma Leukemia. (2020) 20:212–8. doi: 10.1016/j.clml.2019.09.608


	 Wan CL, Zou JY, Qiao M, Yin J, Shen XD, Qiu QC, et al. Venetoclax combined with azacitidine as an effective and safe salvage regimen for relapsed or refractory T-cell acute lymphoblastic leukemia: a case series. Leukemia lymphoma. (2020) 62:3300–3. doi: 10.1080/10428194.2021.1957876


	 Pullarkat VA, Lacayo NJ, Jabbour E, Rubnitz JE, Bajel A, Laetsch TW, et al. Venetoclax and navitoclax in combination with chemotherapy in patients with relapsed or refractory acute lymphoblastic leukemia and lymphoblastic lymphoma. Cancer Discov. (2021) 11:1440–53. doi: 10.1158/2159-8290.CD-20-1465


	 Zhang X, Yang J, Li J, Qiu L, Zhang J, Lu Y, et al. Analysis of 60 patients with relapsed or refractory T-cell acute lymphoblastic leukemia and T-cell lymphoblastic lymphoma treated with CD7-targeted chimeric antigen receptor-T cell therapy. Am J Hematol. (2023) 98:1898–908. doi: 10.1002/ajh.27094


	 Zhang M, Chen D, Fu X, Meng H, Nan F, Sun Z, et al. Autologous nanobody-derived fratricide-resistant CD7-CAR T-cell therapy for patients with relapsed and refractory T-cell acute lymphoblastic leukemia/lymphoma. J Cancer Res Clin Oncol. (2022) 28:2830–43. doi: 10.1158/1078-0432.CCR-21-4097


	 Cai M, Xu P, Zhao W. Research progress on the treatment of CD30 positive lymphoma with Vibutuximab. Chin J Hematol. (2023) 44:81–6. doi: 10.3760/cma.j.issn.0253-2727.2023.01.018


	 Abaza Y, Kantarjian H M, Faderl S, Jabbour E, Jain N, Thomas D, et al. Hyper-CVAD plus nelarabine in newly diagnosed adult T-cell acute lymphoblastic leukemia and T-lymphoblastic lymphoma. Am J Hematol. (2018) 93:91–9. doi: 10.1002/ajh.24947







Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2025 Yang, Mei and Zhao. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fonc.2025.1673318_cover.jpg
& frontiers | Frontiers in Oncology

Transformation of T-lymphoblastic
lymphoma into acute myeloid leukemia after
recurrence: a case report and literature
review





OEBPS/Images/crossmark.jpg
©

2

i

|





