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Case Report

Methotrexate-related Epstein-Barr virus-associated
lymphoproliferative disorder occurring in the
gingiva of a patient with rheumatoid arthritis
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Abstract: It is well recognized that patients with immunodeficiency have a high risk of development of lymphopro-
liferative disorders (LPDs), and Epstein-Barr virus (EBV) is associated with the occurrence of LPDs. Methotrexate
(MTX) is one of the common cause of iatrogenic-associated LPD, and approximately 40-50% of MTX-related LPD
cases occur in extranodal sites. However, the occurrence of MTX-related LPD in the gingiva is extremely rare. Herein,
we report the fourth documented case of MTX-related EBV-associated LPD occurring in the gingiva of a patient with
rheumatoid arthritis (RA). A 76-year-old Japanese female with a 10-year history of RA, who was treated with MTX and
infliximab, presented with a tumorous lesion in the gingiva. Biopsy of the gingiva tumor revealed diffuse prolifera-
tion of large-sized lymphoid cells with cleaved nuclei containing conspicuous nucleoli. These lymphoid cells were
CD20- and EBER-positive. Therefore, a diagnosis of MTX-related EBV-associated LPD showing features of diffuse
large B-cell lymphoma (DLBCL) that occurred in the gingiva was made. Although the occurrence of LPD in the oral
region, as seen in the present case, is rare, the prevalence of this disorder may be on the rise due to the increased
number of patients undergoing immunosuppression therapy. Moreover, immunosenescence can also be a cause of
EBV-associated LPD. Therefore, recognition of the occurrence of this disorder in the oral cavity and consideration of
the clinical history can facilitate the correct diagnosis.
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Introduction over, approximately 40-50% of MTX-related
LPD cases occur in extranodal sites, such as
the gastrointestinal tract, skin, liver, lung, and
kidney [3, 4]. However, the occurrence of MTX-
related EBV-associated LPD occurring in the
gingiva is extremely rare, and only three cases
have been reported in the English literature
[5-7]. Herein, we report the fourth documented
case of MTX-related EBV-associated LPD occur-
ring in the gingiva of a patient with RA and
review the clinicopathological features.

It is well recognized that patients with immuno-
deficiency have a higher risk of lymphoprolifera-
tive disorders (LPDs) compared with those who
are immunocompetent. Patients with iatrogen-
ic immunodeficiency, who are treated with im-
munosuppressive drugs for autoimmune dis-
eases or allograft/autograft transplant show a
high prevalence of LPDs [1]. Methotrexate
(MTX) is an effective immunosuppressive agent
that is widely administered to patients with
autoimmune diseases including rheumatoid
arthritis (RA). This leads to an immunosuppres-
sion state and can provide a basis for the devel-
opment of LPD [2]. Epstein-Barr virus (EBV) is
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A 76-year-old Japanese female with a 10-year
history of RA presented with a tumorous lesion

associated with development of LPDs, and
approximately 30-50% of LPDs in RA patients
treated with MTX are EBV-positive [3, 4]. More-

with hemorrhage in her left upper gingiva.
Physical examination revealed that there was a
tumorous lesion with central ulceration and
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Figure 1. Histopathological features of the gingiva tumor. A: Diffuse proliferation of lymphoid cells with ulceration,
HE, x 40. B: Proliferation of large-sized lymphoid cells with large convoluted nuclei containing conspicuous nucleoli
accompanied by infiltration of small lymphocytes and histiocytes, HE, x 400.

Figure 2. Immunohistochemical and in situ hybridization findings of the gingiva tumor. A: CD20 is expressed in the
large-sized lymphoid cells, x 400. B: Many EBER-positive cells are detected by in situ hybridization, x 100.

hemorrhage in her gingiva, and no swelling of
superficial lymph nodes was detected. Com-
puted tomography demonstrated no lymph
node swelling and hepatosplenomegaly. She
had been administered MTX for 10 years and
infliximab for 6 years for RA. Moreover, she was
also diagnosed with autoimmune hepatitis 10
years earlier and had been treated with steroid
and ursodeoxycholic acid.

Laboratory tests revealed mild anemia (hemo-
globin 10.3 g/dL; range 11.3-15.0), elevated
white blood cell count (15.0 x 10%/L; range 3.8-
4.8 x 10°/L), and elevated soluble interleukin-2
receptor (626 U/mL; range 124-466). Lactate
dehydrogenase was within normal range (193
U/L; range 119-229).
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Biopsy of the gingiva tumor was performed.
Subsequently, upper gastrointestinal endo-
scopic examination revealed an ulcerative
lesion at the lesser curvature of the antrum,
and biopsy of the ulcerative lesion was also
performed. Colonoscopy demonstrated no
ulcerative or tumorous lesions.

Gingiva tumor

Histopathological study of the gingiva tumor
revealed diffuse proliferation of large-sized
lymphoid cells accompanied by ulceration of
the squamous mucosa (Figure 1A). These
large-sized lymphoid cells had large cleaved
nuclei with conspicuous nucleoli, and mitotic
figures were scattered (Figure 1B). Infiltration
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Figure 3. Histopathological and in situ hybridization
findings of the gastric ulcer. A few atypical lymphoid
cells are observed in the lamina propria (arrows), HE,
x 400. A few EBER-positive cells are detected (inset,
x 400).

of small-sized lymphocytes and macropha-
ges were also observed (Figure 1B). Neither
Hodgkin cells nor Reed-Sternberg cells were
present.

Immunohistochemical staining and in situ
hybridization were performed using an auto-
stainer (Ventana) by the same method as previ-
ously reported [8-12]. The large-sized lymphoid
cells were positive for CD20, bcl-6, and MUM-1
(Figure 2A), but negative for CD3, CD5, CD10,
CD15, CD30, CD138, bcl-2, and cyclin D1.
Moreover, in situ hybridization for EBV-encoded
small RNA (EBER) demonstrated marked posi-
tivity in the majority of these large-sized lym-
phoid cells (Figure 2B).

Gastric ulcer

A few atypical lymphoid cells were present in
the lamina propria of the regenerative gastric
mucosa (Figure 3). Immunohistochemical and
in situ hybridization studies revealed that these
atypical lymphoid cells were CD20- and EBER-
positive (Figure 3, inset).

According to these findings, an ultimate diagno-
sis of MTX-related EBV-associated LPD showing
features of diffuse large B-cell ymphoma (DLB-
CL) was made.

After the diagnosis, administration of MTX and
infliximab was discontinued, and R-THP-COP
(rituximab, pinorubin, oncovin, endoxan, and
prednisolone) therapy was initiated. No tumor
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recurrence was observed during medical fol-
low-up. She died of rupture of a thoracic aortic
aneurysm 30 months after the initial presen-
tation.

Discussion

After primary infection of EBV at an early age,
this virus persistently infects B lymphocytes of
most adults. In physiological circumstances,
the number of EBV-infected B cells is inhibited
at very low level due to complex immunologi-
cal interactions. However, immunosuppression
can affect immune homeostasis and surveil-
lance for EBV-infected B cells, which may per-
mit the emergence of EBV-induced LPDs. The
spectrum of immunosuppressive etiologies
includes primary immunodeficiency, human
immunodeficiency virus infection, post-trans-
plantation, and iatrogenic immunodeficiency.

MTX is one of the common causes of iatrogenic
immunodeficiency-associated LPD. Although
approximately 40-50% MTX-related LPD cases
occur in extranodal sites [3, 4], oral cavity is
one of the rarest location of this disorder [5-7].
In this report, we describe the fourth docu-
mented case of MTX-related EBV-associated
LPD occurring in the gingiva of a RA patient.
Table 1 summarizes the clinicopathological fea-
tures of the previously reported cases of MTX-
related EBV-associated LPD occurring in the
gingiva as well as the present case. All patients
were middle-aged to elderly, and females were
predominantly affected (male/female 1:3). The
main complaint was pain, ulceration or tumor of
the gingiva. Three of four cases of this type of
disorder experienced reduction of the lesion by
discontinuation of MTX therapy [5-7].

A variety of histopathological subtypes can
occur in patients with MTX-related LPDs [1, 3].
However, the characteristic feature of MTX-
related LPDs is an increase in the frequency of
Hodgkin lymphoma and lymphoid proliferation
of Hodgkin-like features [1]. According to the
analysis of 135 reported cases of MTX-related
LPDs with detailed histopathological features,
the most common subtype is DLBCL (64/135
cases), followed by Hodgkin lymphoma and
lymphoid proliferation of Hodgkin-like features
(33/135 cases) [1]. The third most common
subtype is polymorphic/lymphoplasmacytic
LPD (11/135 cases), and the frequency of fol-
licular lymphoma, Burkitt lymphoma, and mar-
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Table 1. Clinicopathological features of MTX-related EBV-associated LPD occurring in the gingiva

Case No. Age/Gender Complaint Underlying disease Drugs Histopathology Reference
1 44/Male Pain RA, Still's disease MTX, betamethasone DLBCL [6]

2 70/Female Tumor RA MTX, prednisolone DLBCL [7]

3 69/Female Ulcer RA MTX Hodgkin-like [5]
Present case 76/Female Tumor RA, autoimmune hepatitis  MTX, infliximab, prednisolone DLBCL

DLBCL, Diffuse large B-cell ymphoma; EBV, Epstein-Barr virus; LPD, lymphoproliferative disorder; MTX, methotrexate; RA, rheumatoid arthritis.

ginal-zone lymphoma is low [1]. Among the
MTX-related LPDs occurring in the gingiva, the
most common histopathological subtype is
DLBCL (3 cases) [6, 7], and only one case of
Hodgkin-like lesion has been reported (Table 1)
[5].

In addition, only a few cases of LPDs occurring
in the gingiva and tongue caused by other
immunosuppressive agents have been report-
ed [13]. Dojcinov et al. reported the clinicopath-
ological features of EBV-positive mucocutane-
ous ulcers [13]. This series included cases of
MTX-related LPD of the tongue or oral mucosa
in RA patients, one case of azathioprine-related
LPD of the oral mucosa, and one case of cyclo-
sporine A-related LPD of the tongue in a patient
with lupus erythematosus [13]. Moreover, albe-
it extremely rare, EBV-associated LPD occurring
in the gingiva or tongue in patients with post-
transplantation has been reported [14, 15].
Interestingly, 26 cases of EBV-positive mucocu-
taneous ulcers reported by Dojcinov et al.
included 17 cases of age-related immunose-
nescence, who had no evidence of immunosup-
pression other than advanced age beyond 60
[13]. Immunosenescence owing to ageing has
recently been recognized as a cause of EBV-
positive diffuse large-B-cell ymphoma in elder-
ly patients [16, 17]. This condition can occur in
the oral region [13].

Recently, the occurrence of LPDs in patients
with RA receiving anti-TNF agents has also
been reported, although the odds ratio for LPD
in patients who received anti-TNF therapy com-
pared with patients who did not receive it was
1.0. Moreover, the odds ratio for LPD in patients
who received anti-TNF therapy plus MTX com-
pared with patients who received MTX alone
was 1.1 [2]. In the present case, a diagnosis of
MTX-related EBV-associated LPD was made,
however, the occurrence of LPD may also be
related to infliximab therapy because this
patient had been treated with both MTX and
anti-TNF agent.
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In conclusion, we describe a case of MTX-
related EBV-associated LPD occurring in the
gingiva of a RA patient. The occurrence of EBV-
associated LPD may be on the rise due to the
increased number of patients undergoing
immunosuppression therapy [18, 19]. More-
over, immunosenescence can also be a cause
of EBV-associated LPD. Therefore, recognition
of the occurrence of this disorder in the oral
cavity and consideration of the clinical history
can facilitate the correct diagnosis.
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