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Abstract A 56-year-old Japanese man was admitted to our
hospital due to a fever of unknown origin. He had had a
history of extranodal natural killer (NK)/T-cell lymphoma,
nasal type, and had been in complete remission for 7 years
until June 2003, when he developed high fever, eyelid swell-
ing, and muscular weakness. Serum creatine kinase levels
were elevated. Histopathological examination of skin and
muscle biopsy specimens revealed subcutaneous infiltration
of lymphoid cells positive for CD3, CD56, and Epstein–
Barr virus-encoded small nuclear RNA-1. We report this
unique case of Epstein–Barr virus-associated lymphoma
mimicking dermatomyositis.

Key words Dermatomyositis · Epstein–Barr virus (EBV) ·
Natural killer (NK)/T-cell lymphoma

Introduction

An association of polymyositis–dermatomyositis (PM/DM)
with internal malignancy has been reported in many stud-
ies.1,2 Lymphoproliferative disorders such as Hodgkin’s and
non-Hodgkin’s lymphomas are relatively rare malignant
conditions associated with PM/DM, and the causal relation-
ship between the two diseases remains to be elucidated.
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Epstein–Barr virus (EBV) infections have been impli-
cated in various lymphoproliferative diseases, including
cutaneous T- or natural killer (NK)-cell lymphoma.3 The
virus is integrated into the host genome and is highly onco-
genic in animals. Extranodal NK/T-cell lymphomas, nasal
type, are common among Oriental populations and show an
aggressive clinical course.4,5 Most cases of nasal NK/T-cell
lymphoma show an EB+ CD56+ cytotoxic phenotype, sug-
gesting a strong association with EBV infection. Here, we
report a case of EBV-associated NK/T-cell lymphoma with
eyelid swelling and intramuscular infiltration mimicking
dermatomyositis after 7 years of complete remission from
initial treatment of the extranodal NK/T-cell lymphoma,
nasal type.

Case report

A 56-year-old man was referred to our hospital due to high
fever, skin rash, muscular weakness, and eosinophilia in
October 2003. He had been diagnosed as having extranodal
NK/T-cell lymphoma, nasal type, on the basis of clinical
features, including nasal obstruction and histological find-
ings 7 years previously. He had been treated with three
cycles of CHOP (cyclophosphamide, adriamycin, vincris-
tine, and prednisolone) chemotherapy followed by irradia-
tion, and complete remission had been achieved. He had
been healthy until June 2003, when he developed high fe-
ver, muscular weakness, and skin rash with eosinophilia. In
the previous hospital, bone marrow aspiration, Ga scinti-
graphic scanning, and computed tomographic scanning
had disclosed no evidence of recurrence of NK/T-cell lym-
phoma. Although [18F]fluorodeoxyglucose positron emis-
sion tomography had revealed slight uptake in the left
axillary region, the finding was not of diagnostic value. He
was thus referred to our hospital with the diagnosis of fever
of unknown origin and eosinophilia.

Physical examination on admission revealed an alert,
oriented man in no acute distress. Blood pressure was 124/
82mmHg, and his pulse was regular at 76 beats/min. Body
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temperature was 37.2°C. Bilateral eyelid swelling was
noted. Erythemas varying from 2 to 3cm in diameter were
observed over the trunk and upper extremities. Swollen left
neck and left axillary lymph nodes less than 2cm in size
were palpable without tenderness. Neurological examina-
tion showed proximal muscle weakness with grasping pain.

Laboratory data on admission were as follows. White
blood cell count was 4200/mm3 (34.0% segmented neutro-
phils, 20.0% lymphocytes, 36.0% eosinophils), a hemoglo-
bin level of 10.9g/dl, and platelets 21.2 ¥ 104/ml. C-reactive
protein was 1.1mg/dl. Blood chemistry showed elevated
aspartate aminotransferase 57IU/l, alanine aminotrans-
ferase 106IU/l, lactate dehydrogenase 1028IU/l, aldolase

40IU/l, and creatine kinase 2213IU/l, respectively. Renal
function was normal. Serological tests revealed negative
antinuclear antibodies and negative anti-Jo-1 antibodies,
Serum immunoglobulin G (IgG) levels of 1334mg/dl, IgA
645mg/dl, IgM 94mg/dl, and IgE 318IU/ml. Serum ferritin
was 91.5ng/ml. An elevated level of soluble interleukin-2
receptor (3038U/ml) was observed. Antibody titer tests
against EBV revealed an antiviral capsid antigen IgG titer
of 1 :640, IgM titer of less than 1 :10, an anti-early antigen
IgG titer of 1 :80, IgM titer of less than 1 :10, and Epstein–
Barr nuclear antigen (EBNA) titer of 1 :80.

Biopsy specimen of the right axillary skin showed infil-
tration of lymphoid cells in the dermis and perivascular
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Fig. 1a,b. Microphotographs of
biopsy specimens showing
subcutaneous infiltration of
lymphoid cells (hematoxylin–
eosin staining, ¥200). a Tissue
obtained from the skin. b Tissue
obtained from the muscle. c,d
Infiltration of CD56-positive
cells (immunohistochemical
staining, ¥100). c Tissue
obtained from the skin. The
majority of the infiltrates
expressed CD56. d Tissue
obtained from the muscle.
CD56-positive cells were fewer
than those observed in the skin
specimen

ba
Fig. 2a,b. Epstein–Barr virus-
encoded small nuclear RNA-1
(EBER) in situ hybridization. a
Biopsy of axillary skin showing
infiltration of atypical cells
positive for EBER. b A lower
number of EBER-positive cells
is observed in the biopsy
specimen of the quadriceps
muscle (a ¥100; b ¥200)
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Fig. 3a,b. Southern blot analysis
for Epstein–Barr virus (EBV)
DNA. a An oligoclonal band was
detected in the skin. b A single
band of EBV genome was
detected in the peripheral blood
cells (arrow). Lane 1, standard
positive control for EBV-DNA;
lane 2, negative control; M, size
markers (gDNA/HindIII),
indicated on the left margin; lane
3, sample from the patient

Fig. 4. Clinical course of our
patient with nasal natural
killer (NK)/T-cell lymphoma
resembling dermatomyositis.
Conventional CHOP (cyclo-
phosphamide, adriamycin,
vincristine, and prednisolone)
chemotherapy followed by two
cycles of ESHAP (etoposide,
methylprednisolone, high-dose
cytarabine, and cisplatin)
chemotherapy led to partial
remission, and serum creatine
kinase levels were normalized.
CK, creatine kinase; WBC, white
blood cell count

regions resembling dermatomyositis (Fig. 1a). A biopsy
specimen of the right quadriceps showed a massive infiltrate
of lymphoid cells in the muscle and degenerative change of
the muscle fibers (Fig. 1b). Immunohistochemical staining
disclosed the lymphoid cells were positive for CD3, CD56,
TIA-1, and Epstein–Barr virus-encoded small nuclear
RNA-1 (EBER), suggesting that those infiltrates corre-
sponded to NK/T lymphoma cells (Fig. 1c,d). In situ hybrid-
ization (ISH) demonstrated that most of the atypical
lymphocytes contained EBER in the skin (Fig. 2a), whereas
a relatively lower number of cells were positive for EBER
in the muscle (Fig. 2b). Southern blot analysis using an EBV
terminal region probe revealed oligoclonal bands in the skin
(Fig. 3a). Furthermore, a single band of EBV DNA was
detected in peripheral blood cells (Fig. 3b). Atypical lym-
phocytes expressing CD3 and CD56 were also found in the
biopsy specimen of the axillary lymph node (figure not

shown), indicating a relapse of extranodal NK/T-cell lym-
phoma, nasal type. No involvement of the bone marrow or
other internal organs was detected. Combination chemo-
therapy with cyclophosphamide, adriamycin, vincristine,
and prednisolone (CHOP) led to partial remission. How-
ever, the patient developed high fever and elevation of CK
on day 18. We changed the regimen to ESHAP (etoposide,
methylprednisolone, high-dose cytarabine, and cisplatin)
chemotherapy as a salvage treatment. After two cycles of
ESHAP chemotherapy, his symptoms ameliorated and
serum CK level normalized (Fig. 4, clinical course). The
patient was transferred to a local cancer center for hemato-
poietic stem cell transplantation on January 7, 2004. Al-
though he was subjected to autogenic peripheral blood stem
cell transplantation (PBSCT) in June 2004, he suffered a
relapse and died of multiple organ failure 2 months after
PBSCT.
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Discussion

It has been reported that malignancies frequently associ-
ated with PM/DM are similar to those of the general
population, such as tumors of the breast, lungs, female geni-
talia, and digestive system.2 There has been a limited
number of reports on PM/DM associated with hematopoi-
etic malignancies including Hodgkin’s and non-Hodgkin’s
lymphomas.6,7 Although the causal relationship has not
been established, the two conditions may influence each
other, because both diseases often overlap during their
course.

We have described a case of extranodal recurrence of
NK/T-cell lymphoma, nasal type, with subcutaneous infil-
tration. Ohtsuka et al.3,8 and Shirasaki et al.9 have reported
similar cases with erythematous swelling of the eyelids and
intramuscular infiltration mimicking DM that was associ-
ated with chronic active EBV infection. The initial clinical
manifestations in our patient were also suggestive of DM;
namely, bilateral eyelid swelling, erythematous rash over
the extremities, and muscular weakness. Gottron’s sign was
not noted in our patient. An abnormal pattern of anti-EBV
antibodies indicative of chronic activation of EBV10 led us
to examine the existence of EBV genome in the muscle and
skin biopsy specimens by in situ hybridization.11 Findings of
EBER-positive abnormal lymphocytes and oligoclonal ex-
pansion of the EBV genome in these organs by Southern
blot analysis12 confirmed the diagnosis of relapse of EBV-
associated NK/T-cell lymphoma. The presence of a single
band of EBV genome with the peripheral blood suggested
an expansion of selected clone during tumor progression.
Oligoclonal expansion of EBV genome in the skin might be
due to simultaneous infection of tumor cells with EBV or
contamination of lytically infected nontumoral cells with
the virus. Markedly fewer EBER-positive lymphoid cells
were detected in the muscle compared with the skin speci-
men. The majority of lymphocytes that infiltrated the
muscle were negative for EBER and they expressed CD4+

or CD8+ T-cell markers. Ohga et al.13 studied cytokine
profiles of EBV-infected T cells and showed that activated
T cells in chronic active EBV (CAEBV) infection expressed
high levels of Th1 and Th2 cytokines including interferon
(IFN)-g, interleukin (IL)-2, and IL-10. In our patient,
cytokines produced by tumor cells may have contributed to
the recruitment of CD4+ or CD8+ T lymphocytes. However,
it is difficult to clearly distinguish malignancies associated
with inflammatory muscle diseases from muscular
infiltration of NK/T lymphoma cells. Although precise
mechanisms for the association of malignancy and myositis
are not clear, cross-reaction between antigenic epitope in
the muscle and tumor antigens is believed to have a role in
the pathogenesis of inflammatory myopathy. Autoimmune
response against muscle may be involved in the pathological
differences between skin and muscle in this patient. Periph-
eral eosinophilia associated with lymphomas has been re-
ported in the literature. Production of Th2 cytokines by
EBV-infected T cells might have increased eosinophil
differentiation in bone marrow. However, infiltration of

eosinophils was not observed in the organs of this patient
(Fig. 1a,b).

The mechanism by which latent EBV infection leads to
tumor development has been discussed elsewhere. Latent
EBV infection plays an essential role in the induction of
malignant phenotypes and transformation of virus-infected
cells.14 LMP-1 is a major oncogene involved in tumorigen-
esis of B cells, as well as of T and NK/T-type cells.15 NK/
T-cell lymphoma is almost constantly associated with EBV,
indicating the pathogenic role of the virus. Nasal-type NK/
T-cell lymphoma occurring outside the nasal cavity is highly
aggressive, with short survival times and poor response
to therapy. Resistance to conventional chemotherapy is
thought to be due to multidrug-resistant gene expression3

and hemophagocytic syndrome.16 In our patient, conven-
tional chemotherapy followed by ESHAP salvage therapy
led to partial remission; however, he died of multiple organ
failure after PBSCT. There are some reports of CAEBV
with lymphoproliferation successfully treated with blood
stem-cell transplantation followed by donor lymphocyte
infusion.17 Furthermore, adoptive immune transfer of
EBV-specific cytotoxic T cells after allogenic stem-cell
transplantation18,19 is one of the promising therapies for
EBV-associated lymphoproliferative disease.

Acknowledgments We thank Dr. Jun-ichi Tamaru, Department of
Pathology, Saitama Medical Center, Saitama Medical School, for assis-
tance with in situ hybridization and pathological diagnosis of this
patient. We also thank Dr. Kimihiro Kawakami, Department of Hema-
tology and Stem Cell Transplantation, Shizuoka Cancer Center, for the
PBSCT treatment.

References

1. Barnes BE. Dermatomyositis and malignancy. Ann Intern Med
1976;84:68–76.

2. Callen JP. Myositis and malignancy. Clin Rheum Dis 1984;10:117–
30.

3. Iwatsuki K, Xu Z, Ohtsuka M, Kaneko F. Cutaneous
lymphoproliferative disorders associated with Epstein–Barr virus
infection: a clinical overview. J Dermatol Sci 2000;22:181–95.

4. Kanavaros P, Lescs MC, Briere J, Divine M, Galateau F, Joab I,
et al. Nasal T-cell lymphoma: a clinicopathologic entity associated
with peculiar phenotype and with Epstein–Barr virus. Blood
1993;81:2688–95.

5. Harabuchi Y, Imai S, Wakashima J, Hirao M, Kataura A, Osato T,
et al. Nasal T-cell lymphoma causally associated with Epstein–Barr
virus. Clinicopathogenic, phenotypic, and genotypic studies.
Cancer 1996;77:2137–40.

6. Endo T, Kawaguchi N, Yashima M, Tei H, Hayakawa H.
Polymyositis-dermatomyositis and Non-Hodgkin’s lymphoma. Int
Med 1993;32(6):487–9.

7. Antonioli CM, Airo P. Dermatomyositis associated with
lymphoproliferative disorder of NK cells and occult small cell lung
carcinoma. Rheumatol Clin Immunol 2004;23(3)238–41.

8. Ohtsuka M, Iwatsuki K, Kaneko R, Akiba H, Kikuchi S, Harada
H, et al. Epstein–Barr virus-associated lymphoid hyperplasia of the
eyelid characterized by intramuscular infiltration. Br J Dermatol
1999;140:358–77.

9. Shirasaki K, Taniuchi K, Matsushita T, Hamaguchi Y, Tanaka M,
Takehara K. Epstein–Barr virus-associated T-cell lymphoma: a
case of eyelid swelling and intramuscular infiltration mimicking
dermatomyositis. Br J Dermatol 2002;147:1244–8.

10. Okano M. Epstein–Barr virus infection and its role in the expand-
ing spectrum of human diseases. Acta Paediatr 1998;87:11–8.



11. Tokugawa M, Land CE, Uemura Y, Tokudome T, Tanaka S,
Sato E. Epstein–Barr virus in gastric carcinoma. Am J Pathol
1993;143:1250–4.

12. Raab-Traub N, Flynn K. The structure of the termini of the
Epstein–Barr virus as a marker of clonal cellular proliferation. Cell
1986;47,883–9.

13. Ohga S, Nomura A, Takada H. Epstein–Barr virus (EBV) load and
cytokine gene expression in activated T cells of chronic active EBV
infection. J Infect Dis 2001;183:1–7.

14. Henderson S, Rowe M, Gregory C, Croom-Carter D, Wang F,
Longnecker R, et al. Induction of bcl-2 expression by Epstein–Barr
virus latent membrane protein 1 protects infected B cells from
programmed cell death. Cell 1991;65:1107–15.

15. Hudnall SD, Ge Y, Wei L, Yang NP, Wang HQ, Chen T. Distribu-
tion and phenotype of Epstein–Barr virus-infected cells in human
pharyngeal tonsils. Mod Pathol 2005;18(4):519–27.

16. Su IJ, Wang CH, Cheng AL, Chen RL. Hemophagocytic syndrome
in Epstein–Barr virus-associated T-lymphoproliferative disorders;

disease spectrum, pathogenesis and management, Leuk
Lymphoma 1995;19:401–6.

17. Okamura T, Hatsukawa Y, Arai H, Inoue M, Kawa K. Blood stem-
cell transplantation for chronic active Epstein–Barr virus with
lymphoproliferation. Lancet 2000;356:223–4.

18. Uehara T, Nakaseko C, Hara S, Harima A, Ejiri M, Yokota A,
et al. Successful control of Epstein–Barr virus (EBV)-infected cells
by allogeneic nonmyeloablative stem cell transplantation in a pa-
tient with the lethal form of chronic active EBV infection. Am J
Hematol 2004;76(4):368–72.

19. Koizumi K, Fujimoto K, Haseyama Y, Endo T, Nishio M, Yokota
K, et al. Effective high-dose chemotherapy combined with CD34+-
selected peripheral blood stem cell transplantation in a patient
with cutaneous involvement of nasal NK/T-cell lymphoma. Eur J
Haematol 2004;72:140–4.


