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Abstract Primary cutaneous T- and B-cell lymphomas are a heterogeneous group of diseases with varied clinical

presentations and prognosis. The use of new molecular, histological, and clinical criteria has improved

their recognition. Cutaneous B-cell and T-cell lymphomas are seldom found together in the same pa-

tient. Here we report a rare case of mycosis fungoides variant of a cutaneous T-cell lymphoma (CTCL)

which later developed Epstein-Barr virus (EBV) associated cutaneous B-cell lymphoproliferative disor-

der. The patient initially presented with generalized erythroderma, extensive plaques, and axillary

lymphadenopathy. Histopathology and immunophenotyping of her tumor from the right breast nodule

revealed a T-cell lymphoma consistent with mycosis fungoides. She was initially treated with

pentostatin, followed by topical mechlorethamine and topical steroids. After progression of her

mycosis fungoides with worsening diffuse skin lesions on this regimen, her treatments were changed to

oral bexarotene with an initial partial response followed by stable disease. Three years from her initial

presentation, she developed ulcerated cauliflower-like nodules on her forehead. Biopsy of these le-

sions revealed EBV-positive large- and medium-sized pleomorphic B-cells consistent with EBV-driven

B-cell lymphoproliferative disorder. She was treated with topical acyclovir cream on the involved skin

areas while continuing with oral bexarotene for mycosis fungoides. Skin lesions gradually diminished

and totally disappeared after four weeks of topical acyclovir treatment. Bexarotene treatment was con-

tinued for another year until the mycosis fungoides progressed and became wide spread causing her

death four and a half years after the initial diagnosis. The coexistence of two cutaneous non-Hodgkin

lymphomas of different lineage in the same patient and the complete clinical response of EBV-related

B-cell cutaneous component to topical acyclovir makes this rare case particularly interesting.

Primary cutaneous B- and T-cell lym-

phomas have been recognized as a heterogeneous

group of cutaneous non-Hodgkin lymphomas with

distinct variability in clinical presentation, histo-

pathology, immunophenotype, genetic abnormal-

ities, and prognosis (1). Primary cutaneous T-cell

lymphomas (CTCL) comprise a constellation of

heterogeneous lymphoproliferative disorders cha-

racterized by clonal accumulation of neoplastic T

lymphocytes in the skin. Mycosis fungoides is the

most frequent variant of CTCL, clinically charac-

terized by the development of patches, plaques, or

tumors. Primary cutaneous B-cell lymphomas are

lymphoid neoplasms arising within the skin with-

out evidence of systemic involvement (2). The eti-

ology of both T-cell and B-cell cutaneous lympho-
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mas is largely unknown. Viral infectious etiologies,

including human T-lymphocyte virus-1 (HTLV-1),

human herpes virus-8 (HHS-8), herpes simplex vi-

rus (HSV), hepatitis C virus, and Epstein-Barr Virus

have been proposed as causative factors. How-

ever, none of these entities has been conclusively

associated with either primary cutaneous T-cell or

B-cell lymphomas (3-6). There have been occa-

sional reports of CTCL associated with B-cell

lymphoproliferative disorders, including plasma

cell dyscrasia, chronic lymphocytic leukemia

(CLL), and B-cell lymphomas (7-9). The coexis-

tence of T- and B-cell cutaneous lymphoma in the

same patient, however, is very rare. Here we re-

port a case of Epstein-Barr virus (EBV) related

B-cell cutaneous lymphoproliferative disorder

(LPD) in a patient with CTCL wherein the B-cell

LPD had a complete clinical response to topical

acyclovir treatment.

Case Report

A 61-year-old white female was seen for

extensive skin rash, axillary lymphadenopathy,

and a palpable mass on her right breast. She gave a

year history of pruritic erythematous, scaling le-

sions of her skin, mostly on her trunk and scalp.

She had been treated with topical steroids, with

minor improvement. Her skin lesions gradually

spread to involve her entire body, with diffuse

thickening of the skin, generalized erythroderma,

and leonine face (Fig. 1). Prior to the referral, she

had also noticed a nodule under the skin of her

right breast. Physical examination revealed a num-

ber of large erythematous scaling patches on her

chest, back, arms, thighs, legs, and face, covering

almost 70% of her body. There were bilateral

axillary lymph nodes 2-3 cm in size and a palpable

2 cm nodule on the lateral part of her right breast.

Physical exam was negative for other sites of

lymphadenopathy or hepatosplenomegaly.

Laboratory and Imaging Studies

White blood cells count was 6,900/�L

(61% neutrophils, 32% lymphocytes, 7% mono-

cytes), hemoglobin 14.5 g/dL, hematocrit 46%,

and the platelet count was 298,000/�L. Hepatic

and renal function panels were normal. The lac-

tate dehydrogenase level was slightly elevated, at

235 IU/L (normal: 20-200 IU/L). Antinuclear anti-

body screen was negative. No antibodies were de-

tected to human immunodeficiency virus-1(HIV-

1) or HTLV-1. The titers of anti EBV antibodies

were as follows: anti-viral capsid antigen IgG >2

enzyme immuno assay (EIA) value (normal <0.9)

and anti-nuclear antigen IgG >5 EIA value (nor-

mal <0.9). Peripheral blood flow cytometry anal-

ysis was negative for phenotypically abnormal cell

populations. Mammography revealed a 1.8×2.2

cm mass located laterally corresponding to the

palpable abnormality on her physical exam. Com-

puterized tomography scans of the neck, chest, ab-

domen, and pelvis confirmed bilateral axillary

lymphadenopathy but no other sites of lymphoma

involvement.

Stereotactic breast biopsy revealed a

lymph node with a cytologic and architectural ab-

normality suspicious for lymphoma (Fig. 2). Poly-

merase chain reaction (PCR) analysis for T-cell re-

ceptor gamma gene rearrangements showed a

clonal T-cell process. Further skin biopsy confirm-

ed the diagnosis of mycosis fungoides.

Treatment and Clinical Course

The patient was initially treated with

2’deoxycoformycin (pentostatin), 4 mg/m2/week

for the first 4 weeks and then every 2 weeks until

maximal response. After a total of 12 treatments,

she had a more than 50% improvement in her skin

lesions and her axillary lymphadenopathy re-

solved. Treatments were changed to topical corti-

costeroids and topical mechlorethamine (nitrogen

mustard, HN2) which kept her disease under con-

trol for almost a year. When she had progressive

worsening of the skin lesions and developed aller-

gic reactions to nitrogen mustard, a year after her

initial diagnosis, she was given oral bexarotene at

a dose of 300 mg/m2. She had an initial partial re-

sponse followed by stable disease for two years.
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Figure 1. Generalized erythroderma and lesions of myco-

sis fungoides in the body.



Three years from the initial presentation, she de-

veloped fungating, ulcerated, cauliflower like

nodular lesions on her forehead (Fig. 3). The bi-

opsy of these lesions revealed large and medium

sized pleomorphic B-cells (Fig. 4) consistent with

diffuse large B-cell lymphoma of the skin. There

was a partial loss of CD20 expression and a pre-

dominance of � light chain expression with a

marked increase in � to � ratio, consistent with the

presence of a monoclonal B-cell proliferation.

These B cells were EBV-positive by in situ hybrid-

ization for Epstein-Barr virus Encoded RNA (EBER)

(Fig. 5). There was no demonstrable clonal T-cell

receptor gene rearrangement in this lesion. These

new skin lesions were treated with topical 5%

acyclovir ointment six times daily while she con-

tinued taking oral bexarotene. These nodular skin

lesions on her forehead gradually diminished in

size and totally disappeared after four weeks of

topical acyclovir treatment (Fig. 3). She continued

with oral bexarotene for another year, when

mycosis fungoides progressed with wide spread

visceral involvement, causing her death four and a

half years after the initial diagnosis.

Discussion

Primary cutaneous lymphomas are the

second most common group of extranodal non-

Hodgkin lymphomas (1). The final diagnosis in cu-

taneous lymphoma is based on clinical, histopa-

thologic, immunophenotypic, and molecular cri-

teria. Only 20-25% of cutaneous lymphomas are

of B-cell origin, whereas as much as 60-65% are

CTCLs (1-2). There are several reports of coexis-

tent cutaneous T-cell lymphomas and B-cell malig-

nancies (7-9). In a review of 19 such cases, 5 had
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Figure 2. Stereotactic breast biopsy. (A) (×400 magnifica-

tion) The lymph node diffusely infiltrated by small lympho-

cytes with convoluted nuclei. Immunoperoxidase staining of

cells for CD3, CD4, and CD5 demonstrated a phenotype of

mature helper T-cells, consistent with mycosis fungoides. (B)

Examination under oil immersion (×1000 magnification)

lens allows better appreciation of the cerebriform convolu-

tions of the nuclear membranes in the neoplastic T-cells.

A

B

Figure 3. Fungating cauliflower-like ulcerated lesions of Ep-

stein-Barr virus (EBV)-associated cutaneous B-cell lym-

phoma: (A) before and (B) after topical acyclovir treatment.

A

B



CTCL preceding the B-cell malignancy, and in an-

other 5 the exact sequence was not clear. The most

common B-cell malignancy was CLL (9 cases) (10).

The coexistence of two cutaneous non-Hodgkin

lymphomas of different lineage is rare. Hull et al

(11) reported an 84 year old male patient with

mycosis fungoides who later developed chronic

lymphocytic leukemia that presented in the skin

(leukemia cutis). Kikuchi et al (12) described a pa-

tient with long standing erythrodermic cutaneous

T-cell lymphoma who developed an EBV-related

systemic B-cell lymphoma that spread to involve

the skin.

Our patient presented with diffuse ery-

throderma, skin nodules, and axillary lymphade-

nopathy without visceral involvement, putting her

in the intermediate prognosis group for CTCL (13).

After an initial response and stabilization of her

CTCL with appropriate treatment, she developed a

concurrent EBV-related cutaneous B-cell lympho-

ma on the skin of her forehead, with no evidence

of systemic B-cell lymphoma. Although her EBV-

associated B-cell cutaneous lymphoma responded

completely to topical acyclovir, the CTCL eventu-

ally progressed and caused her death.

Viral infections can be responsible for

lymphoproliferative disorders, as illustrated by

EBV in endemic Burkitt lymphoma and HTLV-1 in

adult T-cell lymphoma leukemia. Additionally,

immunosuppressed patients are at risk for EBV in-

duced B-cell lymphoproliferative disorder (LPD)

such as post-transplant lymphoproliferative dis-

ease (14). Although rare, EBV-related primary cu-

taneous B-cell LPDs have been reported in several

immunocompromised patients (15-17). Lympho-

proliferative disorders are more likely to occur in

patients with a family history of CTCL and a higher

second malignancy risk has been reported in pa-

tients with CTCL (18,19). Cytokines are produced

by the neoplastic helper/inducer T-lymphocytes in

CTCL, as well as normal T-cells. Some of these

may promote B-cell growth and subsequent devel-

opment of a malignant B-cell clone (20-23). Fur-

thermore, an impaired T-cell response caused by

CTCL and/or intermittent chemotherapy may per-

mit an uninhibited growth of EBV-transformed

B-cells (24,25), leading eventually to a cutaneous

B-cell lymphoma.

EBV-related post-transplant lymphopro-

liferative disorders have been successfully treated

by reducing immunosuppression and initiating ad-

ministration of acyclovir (15,26,27). Acyclovir in-

hibits continued B-cell proliferation by interrupt-

ing EBV replication. Similarly, gancyclovir and
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Figure 4. Biopsy of nodular lesion of the forehead. (A) Dense

polymorphous lymphoid infiltrate focally hugs the epidermis

in this rather tangential skin section evaluated at the me-

dium dry power (×200 magnification). (B) Oil magnification

(×1000 magnification) reveals a dense infiltrate of large and

medium-sized cells with frequent plasmacytoid features.

Immunoperoxidase staining for specific antigens showed

that cells had a B-cell phenotype, with partial loss of CD20

expression, and were Epstein-Barr virus (EBV) positive.

A

B Figure 5. In situ hybridization for Epstein-Barr virus Encoded

RNA, showing positivity in most of the cells infiltrating the

dermis (×100 magnification).



foscarnet are powerful inhibitors of herpesviruses

including EBV, but are not available in topical

form. Because of the availability, ease of use, and

lack of toxicity, we tried topical acyclovir in our

patient. Full clinical response to topical acyclovir

confirmed the causative role of EBV.
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