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Spontaneous Regression of Plasmablastic Lymphoma
Associated With Methotrexate After Withdrawal
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Abstract

Plasmablastic lymphoma (PBL) is a malignant lymphoma with poor
prognosis that occurs in immunocompromised and elderly patients. We
describe the case of a 75-year-old woman with PBL as a methotrexate-
associated lymphoproliferative disorder (MTX-LPD). She presented
with multiple oral ulcers and mass-like shadows in the lung fields. Bi-
opsy of the oral ulcer revealed medium to large irregular round mono-
typic B cells positive for cluster of differentiation (CD)138, CD79a,
immunoglobulin A, and Epstein-Barr virus-encoded small ribonucleic
acid in situ hybridization, and PBL was diagnosed. The patient showed
negative results for human immunodeficiency virus and had a history
of taking MTX for rheumatoid arthritis, suggesting MTX-LPD. Fol-
lowing discontinuation of MTX, the oral ulcers resolved 1 month later
without recurrence, and lung lesions decreased in size over time. Be-
cause MTX-LPD can take the form of PBL and may resolve with MTX
withdrawal alone, therapeutic interventions should be carefully con-
sidered. While PBL is typically highly aggressive and requires prompt
treatment, MTX-LPD cases can sometimes resolve without further
treatment, depending on the clinical course. However, in cases where
the disease shows progression or when spontaneous regression does not
occur, additional therapeutic interventions may be necessary to manage
the disease effectively.
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Introduction

Plasmablastic lymphoma (PBL) is a rare subtype of B-cell non-
Hodgkin lymphoma [1]. According to the 2017 World Health

Manuscript submitted October 2, 2024, accepted November 13, 2024
Published online December 2, 2024

aDepartment of Hematology, Chuno Kosei Hospital, Gifu, Japan
bDepartment of Dentistry and Oral Surgery, Chuno Kosei Hospital, Gifu, Ja-
pan

¢Corresponding Author: Takayuki Goto, Department of Hematology, Chuno
Kosei Hospital, Gifu 501-3802, Japan. Email: assembled.510@gmail.com

doi: https://doi.org/10.14740/jh1361

Organization classification, this pathology is categorized as a
lymphoid neoplasm with plasmablastic differentiation, repre-
senting 2% of lymphomas related to acquired immunodeficien-
cy syndrome [2]. Because of its rarity, no standard of care has
been established for PBL, and outcomes remain poor [3]. PBL
commonly occurs in immunocompromised patients with human
immunodeficiency virus (HIV) infection and in the elderly, and
HIV-negative PBL may develop as a type of lymphoprolifera-
tive disorder (LPD) [1]. We report a case of PBL that developed
as a methotrexate (MTX)-associated LPD (MTX-LPD) and re-
solved spontaneously after MTX withdrawal alone.

Case Report

A 75-year-old woman presented with intractable stomatitis
and multiple oral ulcers. She had been diagnosed with rheu-
matoid arthritis 10 years earlier and was taking MTX at a
dose of 10 mg/week as treatment. Multiple perforating ulcer
lesions were found in the oral cavity. Laboratory testing re-
vealed lymphocytosis (6,688/uL), elevated levels of soluble
interleukin (IL)-2 receptor (4,743 U/mL) and anemia (he-
moglobin: 101 g/L). Both lactate dehydrogenase levels (214
U/L; reference range: 124 - 222 U/L) and serum creatinine
levels (0.71 mg/dL) were within the normal range. The se-
rum calcium level was 7.9 mg/dL; however, due to hypoalbu-
minemia, the corrected calcium level was 10.2 mg/dL, which
was within the normal range. Serum protein electrophoresis
revealed no M-protein.

Biopsy of the oral ulcer revealed infiltration of medium to
large irregular round monotypic B cells with a high nuclear-
to-cytoplasmic ratio, with partial expression of cluster of dif-
ferentiation (CD)138, CD20, CD79a, immunoglobulin (Ig) A,
and Epstein-Barr virus (EBV)-encoded small ribonucleic acid
(RNA) (EBER) in situ hybridization, and negative results for
CD3, CD5, and CDI10 with immunohistochemical staining
(Fig. 1). The diagnosis of PBL was thus confirmed. Serologi-
cal examination showed negative results for HIV antigen and
antibody. For EBV infection, anti-viral capsid antigen (VCA)
IgG and anti-Epstein-Barr nuclear antigen (EBNA) antibod-
ies were positive, while anti-VCA IgM and anti-early antigen
diffuse-related (EA-DR) IgG were negative. EBV deoxyribo-
nucleic acid (DNA) quantitative polymerase chain reaction
(qPCR) assay showed 3.52 log10 copies/mL. Since the patient
had a history of MTX treatment, PBL was diagnosed as a type
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Figure 1. Biopsy of the oral ulcer shows tumor cells with plasmablastic differentiation. Tumor cells show immunoreactivity for
plasma cell-associated antigen MUM-1 and partial reactivity for CD138, variable positivity for B-cell markers CD20 and CD79a,
and cytoplasmic A light chain restriction. EBV is present, and MIB-1 is positive in over 90% of cells. These findings are compatible
with plasmablastic lymphoma. (a) Tumor cells in oral ulcer (hematoxylin and eosin staining), x 100. (b) Immunoblastic cells exhib-
iting immunoreactivity with CD138. (c) MUM-1. (d) CD20. (e) Nuclear positivity with EBER in situ hybridization. (f) Cytoplasmic A
light chain restriction, x 20. MUM-1: multiple myeloma oncogene 1; CD: cluster of differentiation; EBV: Epstein-Barr virus; EBER:
EBV-encoded small RNA; RNA: ribonucleic acid; MIB-1: monoclonal antibody Ki-67.

of MTX-LPD, and MTX was immediately discontinued.
Positron emission tomography (PET)-computed tomog-
raphy (CT) revealed '8F-fluorodeoxyglucose (FDG) accumu-
lation in the right mandibular ulcer. Multiple nodular lesions
were observed in the lung fields but showed no accumulation
of FDG on imaging studies (Fig. 2). Additionally, there was no
FDG accumulation in the bone or bone marrow. Transbronchi-
al needle aspiration was performed to diagnose the pulmonary
multiple masses, but the specimen obtained proved insuffi-
cient. The patient then underwent transesophageal endoscopic
ultrasound-guided fine-needle aspiration, but no diagnosis was
established, because only necrotic tissue was obtained; this
tissue was assumed to represent tumor necrosis. No bacteria
or fungi were detected in the specimen. After discontinuation
of MTX, oral ulcer lesions gradually improved and scarring
occurred. Chest CT revealed reductions in the size of multi-
ple pulmonary nodular lesions at 2 weeks and 1 month after
MTX withdrawal (Fig. 3). The patient was therefore carefully
monitored without additional antineoplastic agents. CT of the
chest at 3 and 6 months after diagnosis showed no worsening
of nodular lesions, and blood tests at 3 months after diagnosis
showed decreases in both soluble IL-2 receptor (955 U/mL)
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and EBV DNA gqPCR assay (< 2.18 logl0 copies/mL). The
lymphocyte counts gradually decreased at 1 month (2,643/puL)
and at 6 months (1,103/uL) after diagnosis. Follow-up evalu-
ations, including EBV DNA qPCR assay, chest CT and as-
sessments of the oral ulcer lesion, have been conducted every
3 months over the past year, with no signs of recurrence ob-
served. As of the time of writing, the patient remains free from
recurrence.

Discussion

Here, we have described a case of HIV-negative, EBV-positive
PBL. Based on a retrospective cohort of 590 individual cases
of PBL, Castillo et al [1] reported that HIV-negative PBL rep-
resented a minority of cases (28%) and was more common in
female and older patients compared to HIV-positive PBL. The
most common presentation for both HIV-positive and HIV-
negative PBL is the oral cavity and/or jaw, occurring in 48%
and 40% of patients, respectively [1]. A retrospective study by
Li et al [4] found that among 309 HIV-negative PBL patients,
56% were EBER-positive [1, 4].
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Figure 2. (a) PET-CT shows FDG accumulation in the known right mandibular tumor. (b) Multiple mass-like shadows are ob-
served in the lung fields, but no FDG accumulation is noted. PET-CT: positron emission tomography-computed tomography;

FDG: "8F-fluorodeoxyglucose.

PBL is a high-grade neoplasm with cytomorphological
features such as large immunoblasts or large plasma cells that
express plasma cell markers, and either lack or have only dim
expression of B-cell markers [5]. The PBL immunophenotype
involves positivity for multiple myeloma oncogene 1 (MUM-
1), B lymphocyte-induced maturation protein 1 (BLIMP-1),
CD38, and CD138 [6], and weak expression of CD20, CD79a,
and paired box 5 (PAX-5), often with Ig chain restriction [7].
Plasmablastic or anaplastic multiple myeloma may be mor-

a ‘bh

phologically and immunophenotypically identical to PBL, and
these entities are sometimes impossible to distinguish [1]. In
this case, findings in support of PBL included an immunophe-
notype with expression of MUM-1, CD138, and EBER, and
light chain restriction. Additionally, given the patient’s history
of MTX use and spontaneous regression after MTX discon-
tinuation, an MTX-LPD pathology was also considered. On
the other hand, no features favored myeloma, including the
presence of monoclonal paraproteinemia, hypercalcemia, re-

Figure 3. Chest CT and oral ulcer findings. The oral ulcer lesions and multiple pulmonary nodules (arrows) reduced with only
discontinuation of methotrexate. (a) At the time of initial diagnosis. (b) One month later. (c) Three months later. CT: computed
tomography.
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nal dysfunction, or lytic bone lesions.

The prognosis of PBL is very poor even with administra-
tion of cyclophosphamide, hydroxydaunorubicin, vincristine,
prednisone, or more intensive treatments [1]. In an interna-
tional study of 281 patients with PBL, median overall survival
(OS) was 2.76 years (95% confidence interval (CI): 1.7 - 4.25
years) and an estimated 5-year OS of 36% (95% CI: 30 - 42%)).
EBV-lymphoma, poor performance status, advanced stage,
and bone marrow involvement were associated with poorer
OS. Immunodeficiency was identified in 51% of PBL, includ-
ing 35% with HIV [8].

MTX-LPD is an iatrogenic immunodeficiency-associated
LPD in which lymphoma or lymphoproliferation occurs in an
immunocompromised patient in association with MTX ad-
ministration, often in the context of EBV infection [9]. The
histopathology of MTX-LPD is diverse, with diffuse large B-
cell lymphoma accounting for half of cases, and Hodgkin lym-
phoma accounting for about 10% [10]; however, no reports are
available on the incidence of PBL associated with MTX-LPD.
Although most cases of HIV-negative PBL show no immune
abnormalities, a small number of cases arising from lym-
phoproliferative or autoimmune diseases have been reported
[11]. In this case, PBL was diagnosed based on a biopsy sam-
ple from an intraoral lesion. The pathology was considered a
type of MTX-LPD because the patient was negative for HIV
and had a history of treatment with MTX. Prompt initiation
of combination chemotherapy was considered because of the
presence of concomitant pulmonary lesions and the generally
rapid progression of PBL. However, both the oral and pulmo-
nary lesions improved with discontinuation of MTX alone, and
the decline in EBV DNA levels supported our decision to con-
sider chemotherapy unnecessary. A small number of cases of
PBL due to MTX treatment have been reported, with clinical
courses similar to that of general PBL and early death after
diagnosis [12].

Saito et al [13] reported that about one-third of patients
with MTX-LPD who discontinued MTX required further
treatment. Of those who received treatment, one-quarter ex-
perienced relapse. The 5-year survival rate for patients who
achieved complete response (CR) post-treatment was 67.2%,
while those who relapsed had a 5-year survival rate of 72.2%
[13]. Ichikawa et al [14] studied 47 cases where MTX was
discontinued. Among these, 19 patients experienced dis-
ease progression, and three out of five patients who initially
showed spontaneous regression but later relapsed underwent
chemotherapy, with approximately 80% receiving R-CHOP or
R-THP-COP regimens. CR was achieved in 18 patients [14].
According to these reports, approximately 60% of MTX-LPD
cases have shown spontaneous regression after discontinuation
of MTX [13, 14]. Cessation of the drug and confirmation of
response is thus a valid treatment option.

Similar to the present case, we identified reports of two
patients with rheumatoid arthritis in whom PBL regressed
spontaneously with only reduction or withdrawal of MTX [15,
16]. It has been reported that in cases of MTX-LPD showing
spontaneous regression, lymphocyte counts decrease after
starting MTX and recover after discontinuation of the drug
[17]. Furthermore, cases with a lymphocyte count of 1,000/
pL or more at diagnosis and 6 months post-MTX withdrawal
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have been associated with better treatment-free survival [18].
In our case, while a recovery in lymphocyte count post-MTX
withdrawal was not observed and instead showed a downward
trend, the high initial lymphocyte count and maintenance of
over 1,000/uL at 6 months may have contributed to the sus-
tained spontaneous regression of PBL. The mechanisms and
characteristics of spontancous regression remain unclear. Anti-
tumor immunity is presumably restored, and tumor necrosis
occurs after MTX withdrawal [19], and spontaneous regres-
sion is reportedly significantly more common in EBV-positive
LPD than in EBV-negative LPD [14].

Conclusions

We encountered a case of PBL that developed as MTX-LPD
and spontancously regressed with only discontinuation of
MTX. In general, PBL is a high-grade disease with an aggres-
sive course and poor prognosis, but in the case of MTX-LPD,
spontaneous resolution may occur with only MTX withdrawal,
and the timing of therapeutic intervention should be carefully
considered. The mechanisms and characteristics of cases that
resolve spontaneously are still unknown, and treatment for
MTX-LPD remains to be established. Validation of the present
findings is a subject for future research.
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