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Introduction

Diffuse large B-cell lymphoma (DLBCL) is an aggressive form of non-Hodgkin lymphoma that accounts for approximately a quarter of all lymphomas in the United States. It is rare to have co-occurring T cell lymphoma with DLBCL as they often develop following treatment of DLBCL rather than concomitantly.





Case presentation

We report a 71-year-old male patient diagnosed with Epstein–Barr virus (EBV) -negative DLBCL with concurrent angioimmunoblastic T-cell lymphoma (AITL). A right inguinal lymph node biopsy demonstrated aggressive B-cell lymphoma consistent with DLBCL with the non-germinal center immunophenotype that was EBV-negative. Furthermore, abnormal T-cells with irregular nuclear contours were found in T cell receptor sequencing with monoclonal gamma and beta T cells. A bone marrow biopsy demonstrated occasional large atypical CD3+PD1+ T cells with corresponding identical T-cell receptor clones in the lymph node biopsy. Next-generation sequencing from the lymph node biopsy demonstrated dual inactivating TET2 mutations.





Conclusion

Composite DLBCL and AITL is a rare occurrence and the absence of EBV is even more so. Given the rare nature of having these two hematologic malignancies simultaneously, no standard of care exists. However, R-CHOP (rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone) is a regimen commonly used in both malignancies individually, and therefore this patient was treated using this approach achieving a partial remission after four cycles of therapy. Unfortunately, he developed refractory disease 1 month after completion of six cycles of R-CHOP.
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Introduction

Diffuse large B-cell lymphoma (DLBCL) is an aggressive type of non-Hodgkin lymphoma accounting for approximately 25% of all lymphomas reported in the US (1, 2). DLBCL is a heterogeneous disease with multiple subtypes. The Hans algorithm differentiates DLBCL by cell of origin into either germinal center B-cell-like (GCB) lymphoma or non-germinal center B-cell-like lymphoma (3). In addition, aggressive lymphomas with genetic translocations of the BCL2, BCL6, or MYC loci (double or triple-hit DLBCL) are now commonly referred to as high-grade B-cell lymphoma (4). DLBCL can be associated with Epstein–Barr virus (EBV) infection, which has a worse prognosis than EBV-negative DLBCL (5).

T-cell lymphomas comprise less than 15% of non-Hodgkin lymphomas in the United States (6). While there are a variety of T-cell lymphomas, angioimmunoblastic T-cell lymphoma (AITL) represents one of the more common subtypes whose cells are thought to represent the malignant counterpart of T follicular helper (TFH) cells, and is now renamed as nodal TFH cell lymphoma, angioimmunoblastic type, in the most recent classification (4). TFH cells normally aid in the formation of germinal center B cells as one functional subset of CD4+ T cells (7). Additionally, AITL cells commonly express PD-1, CD10, BCL6, and ICOS. Genetically, AITL cells frequently have mutations affecting the TET2, IDH2, DNMT3A, and RHOA loci (8).

There have been multiple reports highlighting the concurrent development of T-cell lymphoma and DLBCL, often EBV+ (9–11). Here, we highlight a case of a patient diagnosed with EBV- DLBCL with concurrent T-cell lymphoma.





Case presentation

A 71-year-old male with a history of hypertension, hypothyroidism, and obstructive sleep apnea (OSA) presented with generalized weakness and dyspnea. Examination findings were significant for diffuse lymphadenopathy which developed rapidly over approximately 1 month. He reported a 10-pound unintentional weight loss, fevers, and night sweats. Lab results were notable for white blood count (WBC) of 12.2 x109/L, hemoglobin (Hgb) of 10.1 g/dL, and platelet count (Plt) of 19 x109/L. Platelets were noted to be above 200 x109/L approximately 2 months prior to his diagnosis. Initially, because of a concern for immune thrombocytopenic purpura (ITP) he was given 40mg dexamethasone daily for 4 days and received 1 dose of intravenous immunoglobin (IVIG) with no improvement in platelet count. The medications the patient was taking included levothyroxine and valsartan.

Positron emission tomography-computed tomography (PET-CT) (see Figure 1) demonstrated diffuse hypermetabolic lymphadenopathy prominent in the right axillary subpectoral lymph node (SUV 26.2) and right inguinal lymph node (SUV 12.6).




Figure 1 | PET images of pre- and post-chemotherapy with R-CHOP. (A) Initial on admission; (B) After completion of 4 cycles of R-CHOP; (C) 1 month after completion of 6 cycles of R-CHOP. All images retrieved from patient chart with consent. R-CHOP, rituximab, cyclophosphamide, doxorubicin, vincristine, prednisone.



He underwent a bone marrow biopsy and a right inguinal lymph node biopsy. The bone marrow biopsy showed an atypical nodular T-cell infiltrate and predominantly polytypic plasmacytosis, presenting as multifocal plasma cell/histiocytic-rich lymphoid aggregates in markedly hypercellular, myeloid-predominant bone marrow (see Figure 2). The differential diagnoses of the initial biopsy findings included a reactive process to an infection or an autoimmune disease, Castleman disease, or a biclonal plasma cell neoplasm. Immunohistochemical (IHC) stains revealed medium to occasionally large-sized atypical CD3+PD1+ T cells with probable dim BCL6 positivity and were notably negative for CD10. There were also occasional small to medium-sized CD20+ B cells. HHV8 staining was negative with a rare EBV-encoded small RNA (EBER) positive lymphocyte population noted by in situ hybridization (ISH). EBV was also negative in a polymerase chain reaction (PCR) in blood samples. IgG IHC was positive in approximately 50% of the plasma cells with 5% positive for IgM IHC. Additionally, IgG4 IHC was negative.




Figure 2 | Histopathology of bone marrow biopsy. (A) H&E stain; (B–D) are IHC stains of CD3, CD20, and PD1 on T-cells, respectively. IHC, immunohistochemistry. 10X magnification.



The right inguinal lymph node biopsy demonstrated aggressive B-cell lymphoma consistent with diffuse large B-cell lymphoma with the non-germinal center immunophenotype that is EBV negative (see Figure 3). IHC staining revealed a high Ki-67 proliferation index of 70-80%. There were also atypical T cells intermixed. A T cell receptor (TCR) PCR revealed a monoclonal population for both TCR gamma (TCRG) and TCR beta (TCRB). An immunoglobulin heavy chain (IGH) PCR revealed a monoclonal B cell population. Next-generation sequencing revealed dual low-level TET2 inactivating variants, with a level and type most compatible with T-cell localization. These findings were suggestive of concurrent T-cell lymphoma, likely AITL based on CD3+, PD1+ T-cells with TET2 mutations. There were no rearrangements of BCL2, BCL6, or MYC.




Figure 3 | Histopathology of right inguinal lymph node biopsy. (A) H&E stain; (B) EBER ISH; (C–F) are IHC stains of CD3, CD20, Ki67, and PD1 on T-cells, respectively. EBER, Epstein-Barr encoding region; ISH, in situ hybridization; IHC, immunohistochemistry. 20X magnification.



There is no standard of care for managing concurrent AITL and DLBCL. He was treated with R-CHOP (rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone) given its clinical activity in both lymphoma subtypes (see Figure 4). The doses included rituximab 375mg/m2, cyclophosphamide 750mg/m2, doxorubicin 50mg/m2, vincristine 2mg, and prednisone 100mg. He tolerated the treatment well aside from some increased fatigue and mild nausea.




Figure 4 | Timeline of diagnosis and treatment course. SUV, standardized uptake value; DLBCL, diffuse large B-cell lymphoma; GCB, germinal center B-cell like; EBV, epstein-barr virus; TCR, T-cell receptor; IGH, immunoglobulin heavy chain; R-CHOP, rituximab, cyclophosphamide, doxorubicin, vincristine, prednisone; Pola-BR, polatuzumab, bendamustine, rituximab.



He was seen for a follow-up 1 month later after completion of cycle 1, showing a reduction in lymphadenopathy and improvement in his thrombocytopenia (WBC 9.7 x109/L, Hgb 9.3 g/dL, Plt 210 x109/L). His interim PET scan after 4 cycles of R-CHOP demonstrated a very good partial response with only a small lymph node in the porta hepatis region with a low SUV uptake level of 4.8 (see Figure 1). He completed the 6 cycles of R-CHOP.

He underwent another PET-CT a month after the completion of his R-CHOP treatment regimen which unfortunately revealed refractory disease with multiple new hypermetabolic bone lesions in the ribs, vertebral bodies, and right posterior iliac bone, and new right cervical (SUV 5.5), hilar (SUV 5.0), and left femoral (SUV 6.4) lymphadenopathy (see Figure 1). A left inguinal lymph node biopsy revealed refractory DLBCL (which was Pax5+ and CD30+, with rare CD20+ cells) and clonal TCR gamma gene rearrangement (which was present on original diagnosis) indicated persistent concurrent low-level T-cell lymphoma. Thus, he will start Pola-BR (polatuzumab, bendamustine, and rituximab). This regimen was selected based on the activity and approval of Pola-BR in refractory DLBCL as well as the activity of bendamustine in T-cell lymphomas.





Discussion

We report an interesting case of composite B-cell and T-cell lymphoma. This is one of only a few cases reported with non-GCB, EBV-negative DLBCL with concurrent T-cell lymphoma, likely AITL. Typically, AITL can drive B-cell lymphoma through persistent activation of T-cells in the germinal center, reminiscent of their Tfh cell origins (12). These are often EBV-positive and of the GCB type, unlike in our patient.

The association between non-Hodgkin B-cell lymphoma and concurrent or subsequent T-cell lymphoma is well documented, but most cases are associated with EBV reactivation infections (9). There was a case of a patient with stage IIB DLBCL who was treated with R-CHOP and achieved complete remission but developed peripheral T-cell lymphoma (PTCL) a year later. Despite several different chemotherapies, the disease progressed. Another case report demonstrated a patient with grade IIA follicular lymphoma (FL) who was treated with R-CVP (rituximab, cyclophosphamide, vincristine, and prednisone) and achieved complete remission but developed AITL 2 years later. The mechanism of non-Hodgkin B-cell lymphoma and composite or subsequent T-cell lymphoma has been hypothesized to arise in individual cases through autoimmune conditions with or without accompanying therapies that impair immunity/T-cell surveillance, EBV reactivation infections, and rare germline variants that predispose to lymphoma. It has been speculated that multifocal epigenetic dysregulation through post-transcriptional mechanisms and/or mutations in epigenetic regulators such as the AITL-associated DNMT3A, IDH2, and TET2 genes underlie both B-cell and T-cell lymphomas. In this regard, EBV-associated malignancies are typically associated with a high degree of DNA hypermethylation, with response to hypomethylating therapies such as azacitidine or decitabine now added to standard R-CHOP treatment regimens in some cases (13, 14).

This case has several strengths, including the use of clinical, immunophenotypical, histological, and genetic approaches to define and classify these two malignancies. This multidisciplinary approach allowed the identification of the clonal T cell population that may have gone undetected without robust pathological analysis. Additionally, in our case, the patient at baseline had relatively few co-morbidities with no use of immunosuppressant medications or medications typically associated with thrombocytopenia, thus limiting the confounding bias when assessing hematological parameters.

Some weaknesses associated with our study include the relatively short follow-up time since the patient’s initial presentation not allowing for a complete assessment of his response to treatment. Additionally, although not typically performed, epigenetic profiling was not done to see if this patient would benefit from hypomethylating therapy in addition to R-CHOP.





Patient perspective

The patient continued to improve symptomatically since starting R-CHOP. He was seen 2 weeks after cycle 4 of 6 with an interim PET scan at that time which demonstrated a very good partial response with a solitary porta hepatis lymph node with residual FDG avidity and an SUV of 4.8. He completed his R-CHOP regimen over the next month which he tolerated well apart from fatigue and malaise 8 days following chemotherapy. He did require intermittent blood transfusions due to his Hgb level being less than 7.5 g/dL and his Plt level being less than 20 x 109/L. Unfortunately, he developed refractory disease following R-CHOP therapy and will start Pola-BR.





Conclusion

Although composite B-cell and T-cell lymphoma cases have been described before, DLBCL with EBV negativity and a non-GCB subtype in the setting of AITL is quite rare. Additionally, there is no well-studied optimal treatment for concurrent DLBCL and AITL. In our case, the patient was started on R-CHOP and initially demonstrated a very good clinical response but later developed refractory lymphoma, further highlighting the poor outcomes observed with composite lymphomas. Recognition of composite B-cell and T-cell lymphomas is critical for optimal therapy selection and prognosis.
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