
CASE REPORT

Methotrexate-Related Epstein-Barr Virus (EBV)-Associated
Lymphoproliferative Disorder—So-Called ‘‘Hodgkin-Like
Lesion’’—of the Oral Cavity in a Patient with Rheumatoid
Arthritis

Kentaro Kikuchi • Yuji Miyazaki • Akio Tanaka •

Hisao Shigematu • Masaru Kojima •

Hideaki Sakashita • Kaoru Kusama

Received: 4 March 2010 / Accepted: 20 July 2010 / Published online: 31 July 2010

� Humana 2010

Abstract Patients affected by autoimmune diseases

(rheumatoid arthritis, psoriasis, dermatomyositis) who are

treated with methotrexate (MTX) sometimes develop

lymphoproliferative disorders (LPDs). In approximately

40% of reported cases, the affected sites have been

extranodal, and have included the gastrointestinal tract, skin,

lung, kidney, and soft tissues. However, MTX-associated

LPD (MTX-LPD) is extremely rare in the oral cavity. Here

we report a 69-year-old Japanese woman with rheumatoid

arthritis (RA) who developed MTX-LPD resembling

Hodgkin’s disease—so-called ‘‘Hodgkin-like lesion’’—in

the left upper jaw. Histopathologically, large atypical lym-

phoid cells including Hodgkin or Reed-Sternberg-like cells

were found to have infiltrated into granulation tissue in the

ulcerative oral mucosa. Immunohistochemistry showed that

the large atypical cells were positive for CD20, CD30 and

Epstein-Barr virus (EBV)-latent infection membrane pro-

tein-1 (LMP-1) and negative for CD15. EBV was detected

by in situ hybridization (ISH) with EBV-encoded small

RNA (EBER), and polymerase chain reaction (PCR) for

LMP-1 and EBNA-2 in material taken from the formalin-

fixed, paraffin-embedded specimen. To our knowledge, this

is the first reported case of MTX-related EBV-associated

LPD (MTX-EBVLPD), ‘‘Hodgkin-like lesion’’, of the oral

cavity in a patient with RA.
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Introduction

Patients with immunodeficiency have a higher risk of

lymphoproliferative disorders (LPDs) than immunocom-

petent individuals. Many immunodeficiency-associated

LPDs have a tendency to develop at extranodal sites,

exhibiting a diffuse aggressive histology, a B-cell origin

associated with Epstein-Barr virus (EBV), and rapid clin-

ical progression [1]. Methotrexate (MTX) is regarded as

an effective immunosuppressive agent for the treatment of

autoimmune diseases, especially rheumatoid arthritis (RA),

and is therapeutically effective in many cases that are

resistant to some anti-rheumatic drugs [2]. Recently, it has

been shown that patients with RA and other rheumatic

diseases treated with MTX have an increased risk of

developing LPDs or lymphomas [3]. Interestingly, Mariette

et al. [4] have indicated that, whereas the risk of non-

Hodgkin disease (non-Hodgkin lymphoma: NHL) was not

significantly increased in RA patients treated with MTX,

their incidence of Hodgkin disease (classical Hodgkin

lymphoma: CHL) appeared to be higher. Moreover,

approximately 50% of LPDs are EBV-positive [3]. Overall,
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approximately 40% of reported cases have involved

extranodal sites, including the gastrointestinal tract, skin,

lung, kidney, and soft tissues [3, 5]. However, to our

knowledge, the English literature includes only five case

reports as a MTX-associated LPD (MTX-LPD) in the oral

cavity [6–9]. Observation studies germane to the relation-

ship between LPD and immunosuppression in the oral

cavity are listed in Table 1. Thus currently, little is

known about the clinicopathological features of extranodal

EBV-positive MTX-LPD resembling CHL, so-called

‘‘Hodgkin-like lesion’’, at oral sites in RA patients.

Here we report a rare case of MTX-related EBV-asso-

ciated LPD (MTX-EBVLPD), ‘‘Hodgkin-like lesion’’, in

the oral cavity of a patient with RA.

Case Report

A 69-year-old Japanese woman was referred to Meikai

University Hospital because of a 1-month history of pain in

the left upper molar region to cold water after tooth loss

because of severe periodontitis. The patient had rheumatoid

arthritis (RA) for 7–8 years, and had been receiving MTX

(6 mg/week) for the last several years. Laboratory data

including blood parameters were within the normal ranges.

She was not being treated with any other drugs, and had no

illness attributable to the immunosuppressive effect of

MTX. Extra-oral examination revealed no remarkable

features, and no regional or generalized lymph node

swelling was apparent. Intra-oral examination showed

swelling of the gingivobuccal mucosa of the left upper jaw

with ulcer formation in the premolar to molar region

(Fig. 1a). Radiographic examination revealed no evidence

of osteolysis (Fig. 1b). The clinical diagnosis was a gin-

gival tumor versus infection. The pathological diagnosis of

a biopsy specimen was ulcer with granulomatous

inflammation, suspicious for specific infection. However,

special stains including Ziehl-Neelsen, periodic acid-Schiff

(PAS) and Grocott for acid-fast bacilli and fungi revealed

no detectable microorganisms. Accordingly, the patient

Table 1 Summary of the clinicopathological findings in oral cavity LPD and immunosuppression

Source of IS Site Age [average] Sex (M/F) PT EBV Histology Treatment Author [ref.]

MTX (5) Gingiva (3) 44–70 [61] (0/3) ulcer ? DLBCL WD MTX Tanaka et al. [7]

ulcer ? DLBCL WD MTX Uneda et al. [9]

ulcer ? Hodgkin–like WD MTX, Sur Current case

Tongue (1) 80 [80] (1/0) ulcer ? B-cell type NA Dojcinov et al. [8]

Oral cavity (1) 73 [73] (0/1) ? ? PSLLPI WD MTX Kojima et al. [6]

CYA (1) Tongue (1) 48 [48] (0/1) ulcer ? B-cell type WD CYA Dojcinov et al. [8]

AZA (1) Gingiva (1) 42 [42] (1/0) ulcer ? B-cell type NA Dojcinov et al. [8]

Advanced Tongue (6) 64–89 [76] (2/4) ulcer ? B-cell type NE(4)/NA(1)/Rad(1) Dojcinov et al. [8]

Age (7) Palate (1) 80 [80] (0/1) ulcer ? B-cell type Rad Dojcinov et al. [8]

IS immunosuppression, MTX methotrexate, CYA cyclosporine-A, AZA azathioprine, M mail, F female, PT presentation, EBV Epstein-Barr virus,

DLBCL diffuse large B-cell lymphoma, PSLLPI polymorphous small lymphocytic lymphoplasmacytic infiltrate, WD withdrawal, Rad Radio-

therapy, Sur Surgical resection, NA not available, NE not examined

?, unknown; (), (total number)

Fig. 1 Intra-oral findings, and radiologic and gross features of the

tumor. a Intraoral view showing swollen ulcerative mucosa in the

upper jaw buccal gingiva from the first premolar to molar. b Pano-

ramic radiograph showing absence of neoplastic osteolysis in the area

surrounding the lesion
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underwent a re-biopsy, and this time the pathological

diagnosis was MTX-associated lymphoma. The patient was

therefore instructed to stop discontinue MTX. The lesion

was excised and the patient recovered and with a good

clinical course.

The case study protocol was reviewed and approved by

the Research Ethics Committee of Meikai University

School of Dentistry (A0832).

Histologic Assessment

Each of the specimens obtained (biopsy, re-biopsy, and

surgical specimens) were fixed in 10% formalin solution,

processed routinely, and embedded in paraffin. For light

microscopic examination, 4-lm-thick sections were pre-

pared and stained with hematoxylin-eosin (HE). In addi-

tion, special stains (Ziehl-Neelsen, PAS and Grocott) for

acid-fast bacilli and fungi were employed.

Immunohistochemistry

Paraffin sections of each of the samples (biopsy, re-biopsy,

and surgical) were mounted on glass microscope slides.

They were then deparaffinized and immersed in absolute

methanol containing 0.3% H2O2 for 15 min at room tem-

perature to block endogenous peroxidase activity. After

washing, the sections were immersed in 0.01 M citrate

buffer, pH 6.0, and heated in a microwave oven for 5 min at

high voltage and then for 15 min at low voltage. They were

then treated with appropriately diluted mouse monoclonal

antibodies against human CD3, CD15, CD20, CD30 and

CD56 (Nichirei Co., Tokyo, Japan), CD45, CD45RO,

CD68, EBV-latent infection membrane protein-1 (EBV-

LMP-1), Ki-67 and HMB-45 (Dako, A/S, Denmark), and an

appropriately diluted rabbit polyclonal antibody against

human S-100 (Dako). Each antibody was applied to the

sections for 1 h at room temperature, followed by a pre-

diluted anti-mouse or rabbit IgG antibody conjugated with

peroxidase (Nichirei, Tokyo, Japan) for 30 min at room

temperature. The sections were immersed for 8 min in

0.05% 3,3’-diaminobenzidine tetrahydrochloride (DAB) in

0.05 M Tris–HCl buffer (pH 8.5) containing 0.01% H2O2,

and then counterstained with Mayer’s hematoxylin.

Imunoreactivity for CD15, CD20, CD30, CD45,

CD45RO and EBV-LMP-1 was examined for differentiation

between Hodgkin lymphoma (CHL and nodular lympho-

cyte-predominant Hodgkin lymphoma: NLPHL) and non-

Hodgkin lymphoma (NHL). Furthermore, immunoreactivity

for CD15, CD20, CD30 and LMP-1 was examined for dif-

ferentiation between CHL (CD15(?), CD20(±), CD30(?),

CD45(-), LMP-1(±)) and NLPHL (CD15(-), CD20(?),

CD30(-), CD45(?), LMP-1(-)). Immunoreactivity indic-

ative of Hodgkin-like lesion (CD15(-), CD20(?),

CD30(?), LMP-1(?)) was also examined. Attention was

also paid to the important markers of Hodgkin-like lesion,

CD15, CD20 and CD30, and the presence of Reed-Stern-

berg-like cells in localized mucosal ulcerative EBV-positive

LPDs [8, 10].

In Situ Hybridization

In situ hybridization (ISH) with EBV-encoded small RNA

(EBER) oligonucleotides was performed to test for the

presence of EBV small RNA in formalin-fixed paraffin-

embedded sections using the hybridization kit (Dako) in

accordance with the manufacturer’s instructions.

Polymerase Chain Reaction (PCR)

To test for the presence of EBV genes (LMP-1 and EBNA-

2) in each specimen (biopsy, re-biopsy and surgical), for-

malin-fixed, paraffin-embedded materials were subjected to

polymerase chain reaction (PCR) analysis using a TaKaRa

DEXPATTM kit (TaKaRa, Japan) in accordance with the

manufacturer’s instructions. They are LMP-1 [11] and

EBNA-2 [12] primer design and amplification programs

are listed in Table 2. The Raji (EBV-positive Burkitt’s

lymphoma) cell line was used as a positive control, having

been subcultured from material obtained from the Japan

Health Sciences Foundation Health Science Research

Resources Bank (HSRRB).

Table 2 Primers design of EBV, sequences and amplification programs for polymerase chain reaction

Target Sequence (50 to 30) 1 2 3 4 5 6 size(bp)

GAPDH (F) GCACCGTCAAGGCTGAGAAC 94�C 94�C 58�C 72�C 72�C 4�C

(R) TGGTGAAGACGCCAGTGGA 5 min 30 s 30 s 1 min 7 min 45 cycle 138

LMP-1 (F) CCAGACAGCAGCCAATTGTC 94�C 94�C 58�C 72�C 72�C 4�C

(R) GGTAGAAGACCCCCTCTTAC 5 min 30 s 30 s 1 min 7 min 45 cycle 129

EBNA-2 (F) AGGCTGCCCACCCTGAGGAT 94�C 94�C 58�C 72�C 72�C 4�C

(R) GCCACCTGGCAGCCCTAAAG 5 min 30 s 30 s 1 min 7 min 45 cycle 186
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Results

The first biopsy specimen demonstrated granuloma for-

mation (Fig. 2a) and a palisade-like arrangement of epi-

thelioid cells, multinucleated giant cells, lymphocyte-based

severe inflammatory cell infiltration with eosinophils, and

caseous-like necrosis (Fig. 2b). In addition, special stains

(Ziehl-Neelsen stain, PAS and Grocott) for acid-fast bacilli

and fungi detected no microorganisms (data not shown).

Re-biopsy of the ulcer (Fig. 3a) revealed numerous large,

round atypical cells surrounding an area of ulcerative

necrosis (Fig. 3b). Atypical cells with large single nuclei

were noted in the edematous submucosal stroma (Fig. 3c)

and a few Reed-Sternberg-like cells were found in the

granulomatous areas (Fig. 3d).

Immunohistochemistry of the edematous submucosal

stroma (Fig. 4a) and granulomatous area (Fig. 4b) showed

that the atypical large cells were positive for CD20, CD30

and Ki-67 (Fig. 4c–h) and also for EBV-latent infection

membrane protein-1 (EBV-LMP-1) (Fig. 5a). In situ

hybridization (ISH) also revealed the presence of EBV-

encoded small RNA (EBER) (Fig. 5b). There was no

immunoreactivity for CD3, CD15, CD45, CD45RO, CD56,

CD68, S-100 protein or HMB-45. The patient was diag-

nosed as having MTX-LPD, and received instructions to

discontinue taking MTX. She then underwent surgical

resection of the ulcerous lesion.

Using PCR, LMP-1 and EBNA-2 were detected in for-

malin-fixed paraffin-embedded sections of each of the

samples (biopsy, re-biopsy, and surgical), using Raji cells

as a positive control (Fig. 6).

Fig. 2 Microscopic features of the biopsy specimen. a Granuloma-

tous tissue is evident in the submucosal stroma with lymphocyte-

based area of severe inflammation (HE, original magnification

9 100). b Palisade-like arrangement of epithelioid cells with

caseous-like necrosis found in the granulomatous lesion (HE, original

magnification 9 200)

Fig. 3 Microscopic features of

the re-biopsy specimen. a Ulcer

and severe inflammatory cell

infiltration is evident in the

submucosa (HE, original

magnification 9 20).

b Inflammation of atypical large

round cells is evident around the

ulcer (HE, original

magnification 9 200).

c Atypical round large cells are

evident in the edematous

submucosal stroma (inset;

atypical cells with large nuclei),

(HE, original

magnification 9 200).

d Atypical large cells (inset;

Reed-Sternberg like cells) are

evident the epithelioid

granulomatous tissue with a

background of morphologically

unremarkable inflammatory

cells (HE, original

magnification 9 100)
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Discussion

RA patients have an increased risk of developing hemato-

poietic and other malignancies, regardless of the immuno-

suppressive therapy they receive [13, 14], and recently the

numbers of reported lymphomas have been increasing in

RA patients receiving MTX [3]. Immunosuppression is

known to predispose patients to EBV-related lymphomas.

Approximately 50% of MTX-LPDs are EBV-positive [3].

EBV is associated with a number of malignant lymphomas,

including Burkitt lymphoma, CHL and immunodeficiency-

associated LPDs, Hodgkin-like lesions, and a subset of

diffuse large B-cell lymphomas. The number of EBV

infections has also been increasing in patients with CHL

and Hodgkin-like lesions [15]. In RA patients receiving

MTX therapy, CHL has a CD30(?), CD20(-), CD15(?),

EBV(-) immunophenotype, whereas most Hodgkin-like

lesions are CD30(?), CD20(?), CD15(-), EBV(?), being

positive for EBV by in situ hybridization [8, 10]. The pres-

ent case lacked expression of CD15 in the CD30-positive

Fig. 4 Immunohistochemical

features of the re-biopsy

specimen. a, c, e, g, showing an

edematous submcosal stroma

(original magnification 9 400).

b, d, f, h Granuloma formation

(original magnification 9 400).

a HE staining of the edematous

submcosal stroma. b HE

staining of the granulomatous

area. c, d Atypical large cells

show positivity for CD20.

e, f An atypical large cell

positive for CD30. f Reed-

Sternberg

(R-S)-like cells show positivity

for CD30. g, h Similarity, nuclei

of large round atypical cells are

markedly positive for Ki-67

(labeling index exceeding

60–70%)
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Hodgkin and Reed-Sternberg (HRS)-like cells and was the

EBV(?) (LMP-1) type, or so-called Hodgkin-like lesion.

MTX cannot be ruled out as a factor responsible for lym-

phoma in RA patients receiving immunosuppressive ther-

apy. In MTX-associated EBV-LPDs, the lack of expression

of CD15 in CD30-positive HRS-like cells has also been

considered a feature that is not diagnostic of Hodgkin

lymphoma [10]. Age-related EBV-LPDs were higer posi-

tivity (100%) for CD20, LMP-1, and lack (0%) of expres-

sion of CD15 [16]. Age-related EBV-LPD have higher has a

poorer prognosis than EBV-positive CHL [16]. Thete is a

significant difference in patient age and prognosis between

age-related EBV-LPDs and iatrogenic immunodeficiency-

LPDs, including those due to MTX. Age-related EBV-

LPDs show no evidence of immunosuppression and tend to

occur in patients older than 60 years, many of whom relapse

and die in spite of chemo-radiationtherapy [8]. Iatrogenic

immunodeficiency-LPDs, including those due to MTX,

usually regress upon withdrawal of the drug and are con-

sidered attributable to a toxic/metabolic effect rather than

being EBV-related. Recent descriptions of relapsed Hodg-

kin lymphomas, shown to be EBV-positive at initial diag-

nosis but EBV-negative at recurrence, raise the possibility

that DNA is lost during tumor progression in some indi-

viduals [17, 18]. Overall, however, approximately 60% of

reported cases have shown at least partial regression in

response to withdrawal of MTX, the majority being EBV-

positive cases [3]. Survival ratios are higher for patients

with Hodikin lymphoma than for those with Hodgkin-like

lesions [10].

The mechanism by which MTX increases the propensity

of RA patients for development of lymphomas is not

entirely clear. Menke et al. [5] have reported that cell

dysregulation as measured by p53 protein expression and

EBV-related transformation play important roles in the

pathogenesis of lymphomas arising in patients with con-

nective tissue disease who are immunosuppressed with

MTX. In the present case, it was unclear why the lymphoma

cells infiltrated into the oral cavity. This case was similar to

another we have reported previously [7] in that the site of

lymphoma infiltration coincided with severe periodontitis in

the oral cavity. Sato et al. [19] have reported an abnormally

high frequency of EBV-infected B cells in the peripheral

blood of patients with RA. The factor responsible for

lymphoma infiltration into the oral submucosal stroma is

unclear, but there may have been an association with bac-

teria around the teeth in areas of periodontitis. There may be

a relationship between EBV-infected B cells and the pres-

ence of periodontal bacteria. A recent study has shown that

the including of lymphoma is increased in RA patients

receiving anti-TNF treatment [20].

More studies, including reports of cases in the oral

cavity, will be needed to confirm the causal link between

MTX and LPDs in RA patients receiving immunosup-

pressive therapy.

We have reported a case of extranodal MTX-LPD

showing a Hodgkin lymphoma-like feature in the oral

cavity of a patient with RA. Very few such cases have been

reported in the English literature [6–8]. Although MTX is

Fig. 5 Detection of Epstein-Barr virus (EBV) in the re-biopsy

specimen. a Immunohistochemically, EBV-LMP-1-positive cells are

present in small foci of granuloma (original magnification 9 400).

b In situ hybridization for EBV shows strong staining in the nuclei

(original magnification 9 400)

Fig. 6 PCR analysis of the Epstein-Barr virus (EBV) gene using

formalin-fixed, paraffin-embedded tissue. LMP-1 (129 bp) and

EBNA-2 (186 bp) were detected in each of the specimens (biopsy,

re-biopsy and surgical), and these bands showed the same levels in

the Raji cells used as a positive control
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thought to cause LPDs in RA patients, little is known about

the histological pattern of the lesions. It will be important

to accumulate and evaluate many cases of MTX-LPD and

examine their clinical correlates, as well as their immu-

nohistochemical and genotypic characteristics.
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