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Abstract: Methotrexate-related lymphoproliferative disorders (MTX-LPDs) are immunodeficiency diseases following methotrexate
(MTX) administration, mainly occurring in rheumatoid arthritis patients. Although uncommon, MTX-LPDs have been reported in some
patients with psoriasis, dermatomyositis, and cutaneous T-cell lymphoma (CTCL) who received MTX. Granulomatous mycosis fungoides
(GMF) is a rare subtype of cutaneous T-cell lymphoma, where MTX is one of the treatment options in recalcitrant cases. Herein, we report
a case of a 72-year-old female patient with GMF who additionally developed cutaneous Epstein—Barr virus (EBV)-positive diffuse large
B-cell lymphoma (DLBCL) during MTX treatment. According to the 5th edition of the WHO classification of Haematolymphoid Tumors
(WHO-HAEM), this condition is currently categorized as “lymphoma arising in immunodeficiency/dysregulation”. In this article, we also
reviewed published literature on cutaneous MTX-LPDs in the setting of CTCL. This entity should be considered in cases of new, atypical
skin nodules and/or plaques in CTCL patients receiving long-term MTX treatment.
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Introduction

Methotrexate (MTX) is widely used as a standard therapeutic medication for several inflammatory conditions including
rheumatoid arthritis (RA) and psoriatic arthritis. It also appears to be an effective treatment for cutaneous T-cell lymphoma
(CTCL). However, unfavorable side effects resulting from MTX have been occasionally reported." MTX-related lymphopro-
liferative disorders (MTX-LPDs) are among the life-threatening adverse reactions that occur in immunosuppressed patients using
MTX.? These diseases can present as benign lymphoid proliferation or malignant lymphoma and can affect either nodal or
extranodal sites (eg, gastrointestinal tract, skin, oral cavity, and lungs), or both.>> MTX-LPDs have been found predominantly in
RA patients treated with MTX; nonetheless, they have been sometimes reported in the context of CTCL.%'° To raise awareness
of MTX-LPDs, we herein report a rare case of cutancous MTX-related Epstein—Barr virus (EBV)-positive diffuse large B-cell
lymphoma (DLBCL) in a patient with known granulomatous mycosis fungoides (GMF). A literature review regarding cutaneous
MTX-LPDs in individuals with CTCL was also performed to better characterize these rare conditions.

Case Presentation
A 72-year-old female with type II diabetes and hypertension first presented in January 2020 with a 1-year duration of chronic
progressive indurated erythematous plaques on both legs, with ulceration on the right leg (Figure 1A). Skin biopsy showed
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Figure | Granulomatous mycosis fungoides. (A) Clinical features demonstrate multiple ill-defined erythematous indurated plaques on both legs, the lesion on the right leg
showed large overlying ulceration. (B) Atypical lymphoid cell infiltrate with granulomatous reaction on histology (H&E x40) (inset, x400).

dermal atypical lymphoid infiltrate with granulomatous reaction (Figure 1B), positive on immunohistochemistry for CD2,
CD3, CD4, CDS5, and CD7 and negative for CD8, CD20, CD30, CD34, and CD56. In-situ hybridization showed the absence of
Epstein—Barr virus-encoded small RNA (EBER) in atypical lymphoid cells. T-cell receptor gene rearrangement defined
monoclonal proliferation. Complete staging work-up including computed tomography scan, biopsy of enlarged inguinal
nodes, and bone marrow biopsy demonstrated no overt evidence of systemic lymphoma. GMF stage IB was therefore
diagnosed. Although she received 10 sessions of radiotherapy in March 2020, the lesions progressed (GMF stage 11B). MTX,
starting at 5 mg/week, and acitretin 10 mg/day were commenced. Interferon-a 3 million units 3 times/week was discontinued
after 2 months due to intolerance of adverse effects. MTX was further increased to 25 mg/week without improvement.
Twenty-seven months following MTX initiation, at a dosage of 15 mg/week, the patient reported an eruption of a round
erythematous plaque on her right leg and a nodule on the left leg, measuring 2-3 cm in diameter with ulceration and central
necrotic crust (Figure 2A and B). This was in addition to preexisting large brownish ulcerative plaques on her lower legs
(Figure 2B). She reported neither systemic symptoms nor fever. Oral administration of a retinoid derivative and systemic

Figure 2 New round erythematous plaque on her right leg (A) and nodule on the left leg (B), measuring 2-3 cm in diameter with ulceration and central necrotic crust. The
preexisting granulomatous mycosis fungoides shows large ulcerative brownish plaque on the distal leg (B).
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psoralen and ultraviolet A (RePUVA) was added but ineffective. A separate pathological process was suspected. Differential
diagnoses included mycosis fungoides with large cell transformation, MTX-LPDs, primary cutaneous diffuse large B-cell
lymphoma, leg type (PCLBCL-LT), anaplastic large cell lymphoma, squamous cell carcinoma, and cutaneous metastasis.
Biopsy from the new nodule on her left lower leg showed dense, diffuse atypical monomorphous large lymphoid
infiltrate involving the entire dermis (Figure 3). The atypical cells were strongly positive for CD20 and EBER in-situ
hybridization. Additional immunohistochemistry identified expression of CD30, MUMI, and Ki-67 (>90%), but not
CD2, CD3, CD4, CDS5, CD7, CDS, CD10, CD56, LANAL1, and BCL6 stains (Figure 4). Computed tomography imaging

Figure 3 Histopathology from the new lesion on the left leg shows dense, diffuse atypical large mononuclear cell infiltration in the entire dermis (H&E x40); monomorphous
atypical large lymphocytes of centroblastic morphology with frequent mitotic figures (inset, x400).

Figure 4 Immunohistochemistry of cutaneous methotrexate-related Epstein-Barr virus (EBV)-positive diffuse large B-cell lymphoma shows positive (A) CD20, (B) CD30,
(C) Ki-67 (>90%), and (D) EBV encoded RNA by in situ hybridization (EBER-ISH) but negative (E) CD3 and (F) CD 56 staining of atypical lymphoid cells (H&E %400).
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of the chest and abdomen revealed no evidence of systemic involvement. The diagnosis of cutaneous MTX-related EBV-
positive DLBCL in a patient with GMF stage IIB was hence established. MTX treatment was promptly discontinued;
however, new nodules continued developing in the following 2 weeks. Therefore, R-CHOP chemotherapy (rituximab,
cyclophosphamide, doxorubicin, vincristine, and prednisolone) was scheduled. Although partial remission was achieved,
unfortunately, the patient passed away due to COVID-19 pneumonia with respiratory failure after the fifth cycle of
chemotherapy.

Discussion

MTX-LPDs can involve nodal and/or extranodal sites. Approximately 50% of the cases are found to have an extranodal
involvement (gastrointestinal tract, skin, oral cavity, and lungs among others).>"!' The diseases are predominantly B-cell
driven, with DLBCL being the most common histologic subtype (50-66%), followed by Hodgkin lymphoma (10—
30%).*'%!? Other reported lymphoproliferative disorders include polymorphic B-cell LPD (20%), reactive lymphadenitis
(10%), peripheral T-cell lymphoma (4%), follicular lymphoma (3%), and natural killer/T-cell LPD (2.1%).>'*'* EBV is
associated in nearly half of the reported cases (40%).'* Additionally, some studies also reported that EBV-positive MTX-
LPDs correlated with an increased incidence of spontaneous regression after MTX discontinuation.'* >

The 5th edition of the WHO classification of Haematolymphoid Tumors (WHO-HAEM) currently categorizes MTX-
LPDs as “lymphoid proliferations and lymphoma arising in immunodeficiency/dysregulation”. This standardized nomencla-
ture refers to LPDs that arise in immunodeficiency or immunodysregulation from various causes. There are three criteria: 1)
histological diagnosis of lymphoproliferative disorders; 2) presence or absence of one or more oncogenic viruses (EBV or
Kaposi’s sarcoma herpesvirus/human herpesvirus 8); 3) immunodeficiency background, eg, primary immunodeficiencies,
HIV infection, post transplantation, and other iatrogenic immunodeficiencies.'® The cutaneous presentation and histologic
findings of B-cell lymphoproliferative disease in our patient could potentially be considered PCLBCL-LT, Epstein—Barr virus
(EBV)-positive DLBCL, or MTX-LPDs. Nonetheless, due to the limited skin involvement and the patient’s immunosuppres-
sive setting, the diagnosis of cutaneous MTX-related EBV-positive DLBCL is the most appropriate diagnosis.'®

Although cutaneous MTX-LPDs have been best characterized in patients with RA, they have also been noted in patients
with dermatomyositis, CTCL, and non-rheumatoid peripheral arthritis treated with MTX.'” Based on previous literature,
cutaneous MTX-related EBV-positive DLBCL following a history of T-cell lymphoma is relatively rare as there are only 7
published cases (Table 1).°'° The rarity could be explained by the fact that CTCL is a much less common disease than RA.'®
All patients were diagnosed with erythrodermic CTCL (4 Sézary syndrome and 3 erythrodermic mycosis fungoides). To the
best of our knowledge, this is the first reported case with GMF who secondarily developed another cutaneous lymphoma
related to MTX treatment. The association between CTCL and B-cell lymphoproliferative disorders after MTX therapy still
needs to be elucidated. It is believed that abnormal proliferation of malignant T-cells combined with an immunosuppressive
state associated with MTX might contribute to promoting B-cell proliferation.® This can be supported by the hypothesis that
MTX would reduce host immunosurveillance of EBV-infected B-cells.” Additionally, due to the patient’s age, immune
senescence could potentially also explain the development of MTX-LPDs in this case.'® However, another possibility that
should be kept in mind is the fact that patients with mycosis fungoides themselves are at increased risk of developing
secondary B-cell malignancies. '’

Of 8 CTCL patients with cutaneous MTX-LPDs, including ours, the mean age of onset was 72.6 years old. The mean
duration of MTX introduction to the MTX-LPDs diagnosis was 23.8 months (range 2—-66 months). MTX dosage at
diagnosis ranged from 15 to 40 mg weekly. The most frequent cutanecous morphology was nodule/tumor (n = 7),
followed by plaque (n = 2) and papule (n = 1). Lesions can be either multiple (n = 5) or solitary (n = 3), while most were
ulcerated (6/8). The most common anatomical location was the lower limb (n = 3). Histological analysis compatible with
DLBCL was found in all patients, and EBER expression was demonstrated in 87.5% (n = 7). Once diagnosed, MTX was
immediately withdrawn in all previous seven cases. Four patients experienced spontaneous regression, while 3 patients
required further treatment including R-CHOP chemotherapy (n = 2) and rituximab (n = 1). After treatment, all patients
achieved clinical remission without relapse, with a mean follow-up time of 42.4 months (6—96 months). In the present
case, we had a limitation of a short follow-up period as the patient expired after the fifth cycle of chemotherapy, thus the
treatment outcome cannot be completely evaluated.
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Table | Clinical and Laboratory Characteristics of Cutaneous Methotrexate-Related Diffuse Large B-Cell Lymphoma in the Patients with Known Cutaneous T-Cell Lymphoma
Case | Author(s) Sex, CTCL MTX Duration Clinical Location Association of | Extracutaneous Histologic EBV MTX Other Follow-Up
Age Subtype | Dosage of MTX Feature CBCL with Involvement Diagnosis | Status | Cessation | Treatment Duration
(Years) (mg/ Exposure CTCL in Skin (mo),
wk) (mo) Biopsy Outcome
| The present F, 72 GMF 15 27 Ulcerated Lower No No DLBCL + Yes R-CHOP 6, PR
report stage nodule extremities
1B and
plaque
2 Delaleu et al’ F, 80 MF stage 40 10 Solitary Upper back Yes (Residual No DLBCL + Yes - 72, CR
A ulcerated MF)
nodule
3 Delaleu et al’ M, 78 SS 22.5 20 Multiple Scalp No No DLBCL + Yes - 96, CR
ulcerated
nodules
4 Delaleu et al’ F, 64 SS 225 66 Multiple Chest and axilla Yes (Admixed No DLBCL - Yes R-CHOP 17, CR
ulcerated with SS)
nodules
5 Maderal et al® M, 70 MF stage 20 NA Multiple Scalp and face No No DLBCL + Yes - NA, CR
B papules and
nodules
6 Ingen-Housz- M, 66 SS 20 3 Solitary skin Chest wall Yes (Admixed Lymphadenopathy DLBCL + Yes R-CHOP 6, CR
Oro et al’ tumor with SS) (Atypical
T-lymphocytic
infiltration)
7 Rausch et al® M, 77 MF stage 15 36 Multiple Lower extremity No Lymphadenopathy DLBCL + Yes RTX 21, CR
nB ulcerated (No biopsy
nodules proven)
8 Curry et al® M, 74 SS NA NA Solitary Right lower No No DLBCL + Yes - NA, CR
ulcerated extremity
plaque

Abbreviations: CBCL, cutaneous B-cell lymphoma; CR, complete remission; CTCL, cutaneous T-cell lymphoma; DLBCL, diffuse large B-cell lymphoma; EBV, Epstein-Barr Virus; F, female; GMF, granulomatous mycosis fungoides; M,
male; MF, mycosis fungoides; MG, milligram; MO, month; MTX, methotrexate; NA, not available; PR, partial remission; R-CHOP, rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisolone; RTX, rituximab; SS, Sézary

syndrome;

WK, week.

aro(q

[e 32 uuoljmpsoy


https://www.dovepress.com
https://www.dovepress.com

Kositkuljorn et al Dove

In terms of management, there are still no consensus guidelines for cutaneous MTX-LPDs. Nevertheless, treatment is
primarily based on MTX withdrawal, with spontaneous remission observed in 60% to 88% of the cases.'™!7?° In most cases,
the lesions significantly improved within 1 to 3 months (ranging from 15 days to 5 months) after MTX discontinuation. %72
Chemotherapy regimens with or without rituximab (CHOP or R-CHOP) are recommended for patients with treatment failure
or progressive disease.

To conclude, we report a case of cutaneous MTX-related EBV-positive DLBCL in a setting of GMF. When CTCL
patients receiving an immunosuppressant, particularly MTX, develop new ulcerated nodule(s) and/or plaque(s) following
apparent response to treatment, investigations including skin biopsy are crucial to exclude MTX-LPDs. Early diagnosis is

clinically important since modifying the treatment regimen with MTX discontinuation would allow a favorable outcome.

Abbreviations

CTCL, cutaneous T-cell lymphoma; CHOP, cyclophosphamide, doxorubicin, vincristine, and prednisolone; COVID-19,
Coronavirus disease 2019; DLBCL, diffuse large B-cell lymphoma; EBER, Epstein—Barr virus-encoded small RNA;
EBYV, Epstein—Barr virus; GMF, granulomatous mycosis fungoides; HIV, human immunodeficiency virus; LPDs,
lymphoproliferative disorders; MTX, methotrexate; MTX-LPDs, methotrexate-related lymphoproliferative disorders;
PCLBCL-LT, primary cutaneous diffuse large B-cell lymphoma, leg type; RA, rheumatoid arthritis; R-CHOP, rituximab,
cyclophosphamide, doxorubicin, vincristine, and prednisolone; RePUVA, retinoid derivative and systemic psoralen and
ultraviolet A; WHO-HAEM, WHO classification of Haematolymphoid Tumors.
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