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Case Report: Bortezomib Plus CDOP Followed by Sequential Autologous Hematopoietic Stem Cell Transplantation and Lenalidomide-Based Maintenance Therapy in Plasmablastic Lymphoma
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The standardized treatment plan for patients with plasmablastic lymphoma (PBL) remains controversial. Taking morphological characteristics and immunophenotypes into consideration may provide superior options for the treatment of PBL. In this case, we report that a myeloma-type regimen containing bortezomib plus cyclophosphamide, epirubicin, vindesine and prednisolone (CDOP) followed by sequential autologous hematopoietic stem cell transplantation (ASCT) and lenalidomide-based maintenance therapy to treat PBL may represent a promising regimen to improve the prognosis.
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INTRODUCTION

Plasmablastic lymphoma (PBL) is a highly aggressive and intractable subtype of B-cell-derived lymphoma that has a poor prognosis (1). Most cases of PBL occur in the oral cavity or jaw, gastrointestinal tract, lymph nodes, skin, and other sites, and they are closely related to factors such as dual infection with Epstein-Barr virus (EBV), human immunodeficiency virus (HIV), certain immunodeficiency-promoting factors, male sex, and advanced age (2–4). The typical immunophenotype of PBL is positive for the plasma cell markers CD79a, IRF-4/MUM-1, CD38, CD138, and BLIMP-1, but negative for the B-cell markers CD19, CD20, and PAX-5, and it is often detected with a high Ki-67 proliferation index (2, 4). Because of the low incidence of PBL, standard optimal therapeutic approaches have not been reported. The European Society for Medical Oncology (ESMO) guidelines recommend chemotherapy with CHOP treatment (5), while National Comprehensive Cancer Network (NCCN) guidelines recommend more intensive regimens, such as EPOCH, CODOX-M/IVAC, or hyper-CVAD therapy (6). Moreover, multiple studies have reported that the prognosis for patients with PBL is not improved by certain chemotherapy regimens compared with the CHOP program (7, 8). Since most patients are in the middle or late stages of diagnosis, patients with PBL show poor prognosis and a median overall survival (OS) of 8–12 months under traditional chemotherapy regimens (7, 9). Herein, we report on a 63-year-old male who presented with persistent left epistaxis. Enhanced MRI scanning revealed heterogeneous shadow filling in the left maxillary region. Immunohistochemical tests and 18F-FDG PET/CT results indicated stage II PBL. The patient was successfully treated with bortezomib plus CDOP, followed by sequential autologous hematopoietic stem cell transplantation, and lenalidomide-based maintenance therapy. The patient achieved complete response and durable remission with an OS of 32 months and a progression-free survival (PFS) of 22 months.



CASE PRESENTATION

A 63-year-old male presented on November 16, 2018, with complaints of persistent left epistaxis and a history of swelling in the left orbit and maxillary sinus for 3 months. Examination revealed multiple enlarged, indurated, and painless lymph nodes in the cervical and left submandibular areas, the largest of which was 4 mm × 3 mm. Blood tests at diagnosis showed anemia (Hb 122 g/L) and thrombocytopenia (90 × 109/L). Syphilis and HIV screenings were negative. Initial enhancement MRI scanning on November 27, 2018, revealed heterogeneous enhancement shadow filling in the left maxillary sinus along with adjacent bone absorption (Figure 1A).
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FIGURE 1. Enhancement of nasopharyngeal MRI scanning at different stages of treatment. (A) Initial enhancement MRI scanning revealed heterogeneous enhancement shadow filling in the left maxillary sinus at diagnosis. (B) After two cycles of V-CDOP chemotherapy, enhanced MRI scanning showed an excellent initial response with a substantial decrease in the size and intensity of nasopharyngeal lesions. (C) After four cycles of V-CDOP, MRI scanning revealed no significant change. (D) After radiotherapy and two cycles of RV-CDOP, subsequent enhancement MRI scanning revealed a reduction in the size of nasopharyngeal lesion. (E) Repeated enhancement MRI scanning after autologous hematopoietic stem cell transplantation (ASCT) showed increased abnormal signal shadows in the maxillary sinus, which was considered an inflammatory reaction. The nasopharyngeal lesions were indicated by yellow arrows.


The patient underwent a subsequent biopsy by nasal endoscopy on November 29, 2018. Histology highlighted a diffuse infiltrate of large atypical cells with lymphocytic or plasmacytoid morphology (Figures 2A,B). Neoplastic cells expressed a high proliferative index (Ki-67, 95%) (Figure 2C). Immunohistochemical profiling showed positive results in neoplastic cells for MUM1, CD38, CD138, c-myc, and EBV-EBER, the ratio of kappa chain (+) neoplastic cells to lambda chain (+) neoplastic cells is greater than 64:1 (Figures 2D–F), and they were negative for CD30, CD19, CD79a, PAX-5, CD20, CD21, bcl-6, CD10, bcl-2, CD15, HMB45, S-100, MelanA, CK, and EMA (Figures 2G–I).18F-FDG PET/CT was performed for further assessment of the mass lesion metabolic activity and the general conditions at diagnosis on December 6, 2018. Transverse PET/CT scan revealed a 3.7 cm × 3.9 cm × 4.3 cm solid mass, partial bone destruction, and swelling of soft tissues. A markedly FDG-avid space-occupying lesion was observed at the left maxillary sinus, and it invaded the left nasal cavity, left orbital apex, and left alar mandibular space (SUVmax, 7.8; SUVmean, 6.3) (Figure 3A). Bone marrow aspirate and trephine biopsy were negative for lymphoma involvement. The screening investigations specific for multiple myeloma or plasmacytoma results showed that this patient was negative for serum protein electrophoresis, immunofixation, and free light chain assay. The final diagnosis was confirmed to be consistent with stage II PBL.
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FIGURE 2. Histopathological features of the plasmablastic lymphoma (PBL) patient. (A) PBL consists of large atypical cells, which cause destroyed architecture (H&E; scale bar, 500 μm). (B) The higher power view shows large-sized atypical cells with lymphocytic or plasmacytoid morphology, accompanied by obvious nucleoli and pathological mitotic features (H&E; scale bar, 100 μm). (C) The proliferation index was high with a Ki-67 expression of almost 95% (scale bar, 200 μm). (D) The immunohistochemical profile showed the neoplastic cells were strongly positive for the plasma cells markers CD38 (scale bar, 100 μm) and (E) MUM-1 (scale bar, 200 μm), positive for CD138 (scale bar, 100 μm) (F). (G) EBER in situ hybridization showed positive staining of plasmablasts (scale bar, 100 μm). The malignant cells did not express CD20 (scale bar, 100 μm) (H) and PAX-5 (scale bar, 100 μm) (I).
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FIGURE 3. 18F-FDG PET/CT images of the PBL patient at various stages of treatment. (A) Transverse PET/CT scan showed a markedly FDG-avid mass at the left maxillary sinus that invaded the left nasal cavity, left orbital apex, and left alar mandibular space at diagnosis (SUVmax, 7.8; SUVmean, 6.3). (B) After five cycles of V-CHOP, re-evaluating PET/CT showed diminished range of lesions to 3.8 cm × 2.9 cm × 3.8 cm and reduced 18F-FDG uptake in the left maxillary sinus (SUVmax, 7.0; SUVmean, 4.5) and other locations (SUVmax, 4.0; SUVmean, 3.6). (C) After local radiotherapy and two cycles of RV-CDOP, PET/CT showed a complete metabolic response (cMR) with a diminished range of lesions to 1.0 cm × 1.3 cm and significantly reduced 18F-FDG uptake in the left maxillary sinus (SUVmax, 3.5; SUVmean, 2.5) and a lack of metabolic activity in other regions. (D) Follow-up PET-CT 16 months post ASCT showed continued cMR.


With curative intent, bortezomib was initiated (2.3 mg d1, 4, 8, 11) in combination with CDOP (cyclophosphamide 1.3 g d2, epirubicin 40 mg d2, vindesine 4 mg d21, prednisolone 65 mg d2–6) chemotherapy regimen on a 21-day cycle. After two cycles of V-CDOP, enhanced MRI scanning on February 11, 2019, revealed an excellent initial response, with a substantial decrease in the size and intensity of nasopharyngeal lesions (Figure 1B). After three cycles of the V-CDOP regimen, re-evaluation of the 18F-FDG PET/CT in the transverse dimension on May 21, 2019, showed a diminished range of lesions to 3.8 cm × 2.9 cm × 3.8 cm and reduced 18F-FDG uptake in the left maxillary sinus (SUVmax, 7.0; SUVmean, 4.5) and other regions (SUVmax, 4.0; SUVmean, 3.6) (Figure 3B). The patient achieved a partial response (PR) after five cycles of V-CDOP chemotherapy treatment.

This planned treatment was followed by mobilization and collection of autologous peripheral blood stem cells on May 24, 2019. After one cycle of V-CDOP, enhanced MRI scanning revealed no significant change on June 27, 2019 (Figure 1C). On regular follow-up, he received local radiotherapy (RT) to nasopharyngeal regions (30 Gy in 15 fractions over 3 weeks). After RT, he was switched to two cycles of V-CDOP regimens supplemented with lenalidomide (25 mg d1–21) on August 9 and September 10, 2019. The main toxic side effect was grade 2 myelosuppression and improved after symptomatic treatment. Subsequent enhancement MRI scanning revealed a reduction in the size of nasopharyngeal lesions on September 14, 2019 (Figure 1D). The therapeutic assessment by FDG PET/CT on September 29, 2019, showed a complete metabolic response (cMR), a diminished range of lesions to 1.0 cm × 1.3 cm, significantly reduced 18F-FDG uptake in the left maxillary sinus (SUVmax, 3.5; SUVmean, 2.5), and a lack of metabolic activity in other regions (Figure 3C).

The patient received conditioning BEAM (BCNU, etoposide, cytarabine, and melphalan) high-dose chemotherapy with consolidative autologous hematopoietic stem cell transplantation (ASCT) in October 25, 2019. A total of 8.6 × 108/kg mononuclear cells (MNCs) and 2.1 × 106/kg CD34+ peripheral blood mononuclear cells (PBSCs) were reinfused, and complete engraftment was observed by day + 11. During autologous transplantation, he experienced grade 4 myelosuppression, requiring G-CSF. To consolidate the response, the patient received lenalidomide-based maintenance therapy after the transplant. A repeated enhancement MRI scanning showed increased abnormal signal shadows in the maxillary sinus, which was considered as an inflammatory reaction on May 6, 2020 (Figure 1E). He developed herpes zoster during maintenance treatment on October 2020. Follow-up PET-CT on March 10, 2021 showed continued cMR 16 months after ASCT (Figure 3D). Currently, the patient was monitored with serial MRI scanning and presented 32 months OS and 22 months PFS.



DISCUSSION

Plasmablastic lymphoma (PBL) has a poor prognosis, high malignancy, high recurrence rate, and more invasive features. The diagnosis of PBL is difficult because it has characteristics that overlap with myeloma and lymphomas (2). PBL is thought to be derived from plasmablasts, which are activated B cells that have undergone reactive processes, such as somatic hypermutation, EBV or HIV viral infections, and MYC gene rearrangements (2, 7). The morphologic characteristics of PBL are related to the location of the primary lesion (4). Cases of PBL arising in the oral cavity in HIV-positive patients display diffuse sheets of immunoblastic cells with abundant cytoplasm, vesicular chromatin, and prominent centrally placed nucleoli. Cases of PBL arising in lymph nodes and extranodal sites in HIV-negative patients tend to show apparent plasmacytic differentiation traits including nuclear pleomorphism, frequent mitosis pictures, and apoptosis bodies.

Multiple studies have confirmed that bortezomib, a proteasome inhibitor, has a definite therapeutic effect on multiple myeloma and can improve chemotherapy treatment in refractory or recurrent activated B cell-like (ABC) diffuse large B-cell lymphoma (10). In addition, bortezomib can slow down DNA replication and cell cycle progression by inhibiting NF-κB activity and downregulating MYC target genes and can play a synergistic role with other chemotherapeutic drugs, thus enabling patients with PBL to achieve better remission (8, 11–16). Because of the limited number of PBL cases, there is a lack of prospective randomized studies on the therapeutic effect of ASCT on PBL. Some small case series suggested that ASCT, after the first CR, was associated with improved remission in PBL and reinforced the treatment regimens, especially in refractory or relapsed PBL patients (7, 17–19). The immunomodulator, lenalidomide, has been widely used in the treatment of myeloma, and it has been used for the successful treatment of PBL, even refractory PBL, and can promote long-term remission states (20–22).

In our case, this PBL patient had multiple lesions of involvement at the left maxillary sinus that invaded the left nasal cavity, left orbital apex, and left alar mandibular space at presentation. Neoplastic histology showed characteristics of lymphocytic or plasmacytoid morphology, increased nuclear atypia, pathological mitosis, and a high proliferative index (Ki-67, 95%). Considering the aggressive features, our patient received six cycles of the V-CDOP chemotherapy regimens. After therapeutic assessment, he received local radiotherapy to nasopharyngeal regions and switched to two cycles of lenalidomide-added V-CDOP regimens. Follow-up PET-CT was performed with cMR. The patient was consolidated with ASCT after CR and received lenalidomide-based maintenance therapy after transplant. Currently, he remains in remission with a 32-month overall survival time and a 22-month progression-free survival time.

In summary, we selected a myeloma-type treatment regimen in consideration of the age, disease status, tolerance, and other factors of the patient, and showed that it may improve the outcomes of PBL patients. This case achieved complete response and durable remission after receiving bortezomib plus CDOP followed by sequential ASCT and lenalidomide-based maintenance therapy. However, the efficacy of the treatment regimen still needs to be validated by multi-institutional prospective therapeutic studies and larger sample sizes.
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