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Lymphoproliferative disorder in an elderly
rheumatoid arthritis patient after longterm oral
methotrexate administration: A case report
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Abstract. Methotrexate-associated lymphoproliferative
disorder (MTX-LPD) is frequently reported in the literature;
however, its pathophysiology has not been fully elucidated to
date. We herein describe a case of MTX-LPD that occurred
after long-term treatment with oral MTX in a 67-year-old
Japanese woman with rheumatoid arthritis (RA) who
presented with generalized lymphadenopathy of the neck. The
patient had been diagnosed with RA 24 years earlier, and had
been on oral MTX for 20 years. The patient noticed a mass
on her neck, which prompted a visit to our hospital. The mass
was confirmed as diffuse large B-cell lymphoma by biopsy.
MTX treatment was discontinued, which resulted in a reduc-
tion in the size of the mass and improvement of the patient's
symptoms. Therefore, clinicians must be aware of MTX-LPD
as a differential diagnosis for patients with rheumatological
conditions on long-term MTX therapy presenting with signs
and symptoms suggestive of lymphoma.

Introduction

The treatment of rheumatoid arthritis (RA) has evolved
in recent years. Methotrexate (MTX), with or without
biologics, is currently the first-line therapy for RA, and is
widely administered as an anchor drug (1). The incidence of
lymphoproliferative disorder (LPD) is 2.0-5.5 times higher in
patients with RA compared with that in the general popula-
tion, and MTX has been described as a major cause of LPD (2).
The World Health Organization classification of lymphoid
neoplasms describes MTX-related LPD as an ‘iatrogenic
immunodeficiency-associated LPD’, which is similar to
immunodeficiency-associated LPD, including post-transplant
LPD and human immunodeficiency-associated LPD (3).
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Approximately 40-50% of MTX-related LPD (MTX-LPD)
cases occur in extranodal sites, with the gastrointestinal tract,
skin, liver, lung and kidney reported as the most suscep-
tible (4,5). The onset of MTX-LPD is shorter compared with
that of lymphomas that develop in general RA patients (6).
The causative role of MTX in MTX-LPD pathophysiology
is supported by the observation that discontinuing treatment
with MTX results in resolution of LPD (7). The onset of
MTX-LPD is considered to be dose-independent, as is the case
with MTX-related interstitial pneumonia (8). Previous studies
to date have demonstrated that the mean duration and mean
total dose of MTX were 38-54 months and 940-984 mg, respec-
tively (6,7). We herein describe a case of MTX-LPD with the
longest duration of MTX treatment identified in the literature
to date, and the highest total dose of MTX in a patient with RA.

Case report

A 67-year-old woman presented to the Kindai University
Hospital (Osaka, Japan) in May 2012 with complaints of
fever and neck swelling. The patient had a history of RA,
for which she had been receiving oral methotrexate (MTX)
8 mg/week, prednisolone 2.5 mg/day and bucillamine (BUC)
100 mg/day. The patient had been taking MTX for 20 years,
and her cumulative dose at the time of presentation to our
hospital was 7,636 mg. Radiography revealed destruction of
cartilage and bone, and joint hyperextension (Fig. 1A). The
patient was diagnosed with stage III disease according to the
Steinbrocker classification (9). There was no evidence of lung
involvement on radiographic examination (data not shown).
Clinical examination of the neck revealed several non-tender,
elastic, fluctuant, solid masses, measuring ~1-3 cm in greatest
diameter. The masses were well-adhered to the overlying
skin. Blood test results revealed an inflammatory response,
high soluble IL-2 receptor (sIL-2R) levels, and Ebstein-
Barr virus (EBV) antibody positivity (Table I). Computed
tomography revealed an isointense mass in the right side
of the neck (Fig. 1B), which was also noted on T1-weighted
magnetic resonance imaging (MRI) (Fig. 1C). T2-weighted
MRI revealed a high-intensity mass (data not shown). Positron
emission tomography with 2-deoxy-2-(fluorine-18)-fluoro-
D-glucose integrated with computed tomography (*F-FDG
PET/CT) demonstrated FDG accumulation in the right neck
mass (Fig. 1D). Based on these findings, needle biopsy of
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the mass was performed. Histological examination of the
bioptic material revealed increased proliferation of atypical
Ilymphocytes with nuclear enlargement, and lymph node
structure with ambiguous histology on hematoxylin and eosin
staining (Fig. 2A and B). Following discontinuation of oral
MTX and BUC treatment, the lymphadenopathy temporarily
disappeared. However, the right cervical lymphadenopathy
became more prominent ~1 month later. Repeat laboratory
investigations at that time revealed elevated levels of sIL-2R
and lactate dehydrogenase, which was consistent with disease
relapse. Therefore, the patient was initiated on high-dose
steroid therapy. Complete remission was observed at 4 years
after treatment, and there was no recurrence at 6 months after
the end of treatment. Treatment for RA was resumed, and good
control was obtained with prednisolone 2.5 mg/day and sala-
zosulfapyridine 1,000 mg/day. The patient has subsequently
been followed up every 5 years.

Discussion

MTX-LPD is a serious complication in patients treated with
MTX. The incidence of MTX-LPD has increased, due in part
to the increased use of MTX as an anchor drug in the manage-
ment of RA. Given the important implications, there is a need
to further elucidate the incidence, demographic characteristics
and risk factors for this condition. To this end, we herein
describe a case of MTX-LPD in an elderly RA patient on long-
term oral treatment with MTX.

Although the mechanism of onset is unknown, the
combination of immunodeficiency as a result of RA and the
immunosuppressive effect of MTX has been implicated in the
pathogenesis of MTX-LPD (5,6). In RA, self-reactive T cells of
a specific clone stimulate B cells that produce autoantibodies,
such as rheumatoid factor (10). When MTX is administered,
its immunosuppressive effect reactivates viral infections,
including subclinical infections, and it is hypothesized that
this triggers clonal proliferation of cells (11). In particular,
EBV is considered to be an important viral infection associ-
ated with LPD that develops in the context of rheumatological
diseases (8). Activation of EBV is identified in the majority
of MTX-LPD cases (8), including the present case, which
was characterized by the presence of positive EBV antibody
serology.

The clinical characteristics of MTX-LPD include superfi-
cial and deep lymphadenopathy, as well as systemic symptoms,
such as fever and weight loss (5,6). The frequency of extra-
lymphatic involvement is relatively high, with lesions most
commonly affecting the skin, soft tissues and lung (5,6,11). In
the present case, no lung lesions were observed.

Although the histological characteristics of MTX-LPD
are diverse, the most common finding is diffuse large B-cell
lymphoma (DLBCL), which accounts for ~50% of all cases,
followed by Hodgkin's lymphoma (HL) in ~20% of the
cases (5,12). The patient in the present case was diagnosed with
DLBCL. A characteristic feature of MTX-LPD pathology is
the presence of B, T and natural killer cells, as well as other
cell subtypes derived from lymphocytes (12). Complicated
phenotypes, including pathological findings of DLCBCL mixed
with lymphoma-like granulomatosis and peripheral T-cell
lymphoma, non-specific type, have also been reported (12).
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Table I. Blood test results.

Tests (units) Values
C-reactive protein (mg/dl) 1.41
Aspartate transaminase (U/1) 36
Alanine transaminase (U/1) 25
White blood cells (x10* 1) 7.3
Hemoglobin (g/dl) 13.7
Platelets (x10* ul) 18.8
Blood urea nitrogen (mg/dl) 16
Creatinine (mg/dl) 0.64
IgG 1,003
sIL-2R (U/ml) 2,067
B2-MG (mg/dl) 32
EBV VCA IgG 7.9 (+)
Squamous cell carcinoma tumor marker -)

EBYV, Epstein-Barr virus; IgG, immunoglobulin G; sIL-2R, soluble
interleukin-2 receptor; MG, microglobulin; VCA, viral capsid antigen.

A previous report suggested that other immunosuppres-
sants also contribute to the onset of MTX-LPD (13). However,
no study to date has implicated BUC. The patient described
herein was receiving both MTX and BUC; therefore, the
possible involvement of BUC in the development of MTX-LPD
cannot be excluded.

The duration and dose of MTX treatment has varied
across studies. A previous report of an RA patient receiving
MTX therapy who developed MTX-LPD described a median
duration of 38 months and total dose of 984 mg (7). Another
previous study reported a median duration and total dose of
54 months and 940 mg, respectively (6). To the best of our
knowledge, the patient described in the present case had the
most delayed onset of MTX-LPD following initiation of MTX
treatment, and the highest cumulative dose of MTX prior to
disease onset.

Spontaneous resolution of LPD after withdrawal
of MTX treatment is observed in ~50% of all affected
patients (12,14,15). However, cases of patients with LPD
progression after the discontinuation of MTX have also been
reported (12,15). The progression or resolution of LPD is
not only affected by MTX treatment per se, but also by the
immune status of the host, which, as previously described,
is affected by RA pathogenesis. However, the majority
of reports recommend interrupting MTX treatment upon
development of MTX-LPD (12,14-16). In a previous study,
23 patients (76.7%) achieved regression of LPD by MTX
withdrawal (16). In another study, the majority of DLBCL-
type MTX-LPD patients (81%) achieved remission with
MTX discontinuation alone (17). By contrast, the majority
of patients with classical HL-type MTX-LPD (76%) required
additional chemotherapy (17). Corticosteroids are used in
combination with cyclophosphamide or chemotherapy for
the treatment of malignant lymphoma, whereas a previous
study reported the use of rituximab (18). In keeping with our
results, another study also demonstrated that corticosteroid
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Figure 1. (A) Radiography of both hands showing joint space narrowing, with bone and joint hyperextension. (B) Computed tomography of the patient's
neck showing an isointense mass (red circle) in the right neck. (C) T1-weighted magnetic resonance image (MRI) of the patient's neck showing an isointense
mass in the right neck. (D) *F-fluorodeoxyglucose positron emission tomography integrated with computed tomography of the patient's neck revealed FDG

accumulation in the right neck mass.

Figure 2. Examination of hematoxylin and eosin-stained sections of the
mass revealed increased proliferation of atypical lymphocytes with nuclear
enlargement and ambiguous lymph node structure. Scale bar, 100 ym.
Magnification, (A) x40 and (B) x400.

pulse therapy was effective (12). EBV has been described as
an important prognostic factor. A previous study reported
that a significantly higher positive rate of peripheral blood
EBV DNA was observed in MTX-LPD patients belonging
to the chemotherapy-free group compared with patients
requiring chemotherapy (9/9 vs. 0/3, respectively; P=0.0002),
suggesting that EBV DNA positivity in the peripheral blood
is a marker of better outcome in these patients (16). This
finding is also consistent with our experience, as the patient
in the present case was EBV-positive and developed no
recurrence.

In conclusion, we herein reported a case of LPD in an
elderly female RA patient with a history of long-term oral
MTX administration. In order to facilitate early diagnosis and
intervention, clinicians must be aware of the risk of MTX-LPD
in such patients.
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