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ABSTRACT: Epstein-Barr virus (EBV) infection might induce not only posttransplantation lymphoproliferative disorder (PTLD) but also
leiomyosarcoma. We report a case of EBV-associated leiomyosarcoma concurrently with PTLD after renal transplantation. The patient
was a 30-year-old woman who underwent living donor kidney transplantation at 27years of age. Preoperative EBV viral capsid antibody
immunoglobulin M, immunoglobulin G (IgG), and EBV nuclear antigen IgG were negative. Multiple lung and liver tumors were detected 1.5years
after transplantation. She was diagnosed with PTLD after tumor biopsy. Her EBV DNA was 110copies/mL detected by real-time polymerase
chain reaction when PTLD was diagnosed. She received dose reduction of immunosuppressive therapy and several chemotherapies. Because
her hepatic lesion was still progressive while pulmonary lesion was reduced, a liver tumor biopsy was performed, but the biopsy specimens
were necrotic. A left lateral segmentectomy was performed as a third biopsy for treatment-resistant hepatic lesion 2.5years after her first PTLD
diagnosis. Pathologically, she was diagnosed with EBV-associated leiomyosarcoma. She was treated with sirolimus, but died 7 months after the
operation. This is the first case of the coincidence of leiomyosarcoma associated with EBV and PTLD. This case was exceedingly rare; however,
we must consider the coincidence of leiomyosarcoma associated with EBV and PTLD when encountering treatment-resistant PTLD.
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Introduction
Epstein-Barr virus (EBV) infection, which has the potential to
induce neoplastic disease, is one of the most important compli-
cations after organ transplantation. Primary EBV infection
after transplantation from an EBV-immunoglobulin G (IgG)-
seropositive donor to an EBV-IgG-seronegative recipient is
known to be associated with a higher risk of posttransplanta-
tion lymphoproliferative disorder (PTLD), which is induced
by the infection of B lymphocytes. Epstein-Barr virus infection
might also induce leiomyosarcoma, which can be diagnosed
based on the detection of Epstein-Barr virus—encoded small
RNA (EBER) in tumor tissue.

Herein, we report a rare case of the coincidence of leio-
myosarcoma associated with EBV and PTLD after renal
transplantation.

Case Description

The patient was a 30-year-old woman. She was admitted to our
hospital to examine advanced liver tumors. She began to receive
hemodialysis due to lupus nephritis when she was 15years of

age. She had undergone ABO blood type-incompatible kidney

transplantation from a living relation (the donor was her mother)
4years ago. She underwent splenectomy 2weeks before trans-
plantation and 3 double-filtration plasmapheresis and plasma
exchanges and was treated with mycophenolate mofetil (MME;
1000 mg, daily, orally), tacrolimus (4 mg, daily, orally), and pred-
nisolone (10mg, daily, orally) for 4weeks as hyposensitization
therapy. Basiliximab (20 mg, intravenous) was administered on
days 0 and 4 after transplantation, and oral treatment with tac-
rolimus, MMFE, and prednisolone was maintained as immuno-
suppressive therapy. A preoperative serum examination was
negative for EBV viral capsid antibody immunoglobulin M
(IgM), IgG, and EBV nuclear antigen IgG.

Multiple lung and liver tumors were detected 1.5years
after transplantation (Figure 1A and B), and a biopsy revealed
PTLD (diffuse large B-cell lymphoma). Epstein-Barr virus
DNA (110 copies/mL) was detected in whole blood by a real-
time polymerase chain reaction at the time of PTLD diagno-
sis. Tacrolimus and MMF were reduced to half dosage, and
rituximab (400 mg, intravenous, weekly) was administered 8
times. Dynamic computed tomography after this treatment
revealed stable disease of the pulmonary lesion and
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Figure 1. (A and B) Computed tomography (CT) before treatment for posttransplantation lymphoproliferative disorder. Large tumors are present in the left
lung (arrow) and left lobe of the liver (arrowhead). (C and D) CT before segmentectomy of the liver. Due to administration of several chemotherapy agents,
the left lung tumor was reduced in size. In contrast, the size of the tumor in the left lobe of the liver increased (arrowhead).

progressive disease of the hepatic lesion. Thus, tacrolimus was
withdrawn, and additional chemotherapy agents were intro-
duced to treat the tumor, including rituximab, CHOP (cyclo-
phosphamide, doxorubicin, vincristine, and prednisolone),
EPOCH (etoposide, prednisone, vincristine, cyclophospha-
mide, and doxorubicin), irinotecan with doxorubicin, and
MINE (mesna, ifosfamide, novantrone, and etoposide). After
these treatments, the pulmonary lesions gradually reduced. In
contrast, no treatment was able to control progression of the
hepatic lesion. A liver biopsy was performed because the
hepatic lesion continued to progress while the pulmonary
lesion decreased in size (Figure 1C and D); however, only
necrotic tissue was detected. Additional treatments, including
etoposide and rituximab, were continued. However, liver
tumors had further progressed, and she had got abdominal
pain. At this time, neck pain appeared, and a spinal tumor was
detected on magnetic resonance imaging (Figure 2).

After hospitalization, left lateral segmentectomy was per-
formed as the third biopsy of the treatment-resistant hepatic
lesion. A pathologic examination observed a foci of spindle-
type cells with normal tissue dispersed around the tumor.
Several mitotic figures were detected (Figure 3A and B).
Immunohistochemical staining was positive for alpha-smooth
muscle actin (a-SMA) and negative for CD20, CD34, S100,
and c-kit (Figure 3C). Finally, the tumor was diagnosed as

EBV-associated leiomyosarcoma based on the detection of
EBER in the spindle cells (Figure 3D).

The patient was treated with sirolimus (2 mg, daily), but
died 7 months after the operation.

Discussion

Primary EBV infection occurs with subclinical or nonspe-
cific symptoms for most people. It is conceivable that EBV
would remain as a dormant infection in host cells, such as B
lymphocytes, T lymphocytes, natural killer (NK) cells, or
epidermal cells, and it is reported to be a cause of neo-
plasms, such as Burkitt lymphoma, NK/T lymphoma, upper
pharynx cancer, and gastric cancer.! Lee et al> and McClain
et al’® recently reported a relationship between EBV infec-
tion and an incidence of leiomyosarcoma in patients under
immunosuppression.

Searching for transplantation, EBV, and leiomyosarcoma as
keywords in PubMed database, only 16 cases of EBV-
associated leiomyosarcoma in organ transplant recipients have
been reported, including our case (Table 1).#17 The median
age at the onset of leiomyosarcoma was 20 years, with a median
of 2.5years after transplantation. Although the onset of leio-
myosarcoma occurred within 5years after transplantation in
14 of these cases, in 2 cases, the onset was at more than 10years
after transplantation; thus, the distribution is bimodal. The
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Figure 2. Magnetic resonance imaging before liver segmentectomy: (A) sagittal plane and (B) coronal plane. A spinal tumor was detected at the level of
C2 (arrow).
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Figure 3. The histopathology of the tumor. Hematoxylin-eosin (HE) staining (A) X20, (B) X200 and immunohistochemical staining, (C) «-SMA, and (D)
EBER. (A) The cellularity of the tumor tissue is very high. Tumor cells spread into the normal tissue around the tumor. (B) The tumor cells were spindle
type. Numerous mitotic figures were detected. (C and D) The tumor was positive for «-SMA and EBER. a-SMA indicates alpha-smooth muscle actin;
EBER, Epstein-Barr virus—encoded small RNA.

onset of leiomyosarcoma after transplantation tends to be ear- developed leiomyosarcoma within 10years (late onset) after
lier in younger recipients; ie, the median age of the patients transplantation was 36 years.
who developed leiomyosarcoma within 5 years after transplan- Leiomyosarcoma most commonly occurs on the extremities,

tation was 12years, whereas the median age of patients who followed by abdominal/retroperitoneal sites.!®* However, in the
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reports that we reviewed, leiomyosarcoma after organ trans-
plantation occurred in the liver in 14 cases and in the lung in 3
cases. In 2 cases, leiomyosarcoma developed in the central nerv-
ous system, which is a common site of occurrence in patients
with PTLD. More than 60% of the patients had multiple
lesions. Although leiomyosarcoma tends to undergo blood-
borne metastasis to sites such as the liver and lung, it was
reported to occur multicentrically and with monoclonal growth
of each lesion in cases of EBV-associated leiomyosarcoma.!®
Most cases of leiomyosarcoma are asymptomatic, whereas most
patients with PTLD are symptomatic. Therefore, it is impor-
tant for transplant recipients to undergo regular tumor screen-
ing. Leiomyosarcoma should be diagnosed by biopsy; however,
it is sometimes difficult to diagnose based on fine-needle biopsy
because of the small amount of material that is collected. Thus,
some cases may require surgical biopsy, similar to our case.

The primary therapy for leiomyosarcoma is surgical removal.
In contrast, the primary therapy for PTLD is medication. Jonigk
et al?® reported that reduction of immunosuppression may be
effective for EBV-associated leiomyosarcoma, similar to the
management of PTLD. Furthermore, some reports suggest that
the mammalian target of rapamycin (mTOR) inhibitor, which is
one of the immunosuppression drugs, is effective against leio-
myosarcoma.??? Therefore, it is considered to change the
immunosuppression drug to the mTOR inhibitor when patients
are diagnosed with leiomyosarcoma. Only 4 of the 16 cases that
we reviewed achieved disease-free survival; however, all 4 cases
were treated by multimodal treatment including surgical resec-
tion. This suggests that surgical removal is recommended for a
patient with EBV-associated leiomyosarcoma.

This is a rare case of the coincidence of leiomyosarcoma
associated with EBV and PTLD. Reduction of immunosup-
pression may be effective for both EBV-associated leiomyosar-
coma and PTLD. However, subsequent treatment is different
in both. Thus, it is important to distinguish between both dis-
eases. Although the present case was exceedingly rare, it sug-
gests that physicians should consider the possible coincidence
of leiomyosarcoma in association with EBV and PTLD in
cases involving treatment-resistant PTLD.

Author Contributions
All authors contributed to the writing of the manuscript.

Informed Consent
Informed consent was obtained from the patient.

ORCIDiD

Naohiro Aida “ https://orcid.org/0000-0001-9666-4730

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Baumforth KR, Young LS, Flavell KJ, Constandinou C, Murray PG. The
Epstein-Barr virus and its association with human cancers. Mo/ Pathol.
1999;52:307-322.

Lee ES, Locker J, Nalesnik M, et al. The association of Epstein-Barr virus with
smooth-muscle tumors occurring after organ transplantation. N Engl ] Med.
1995;332:19-25.

McClain KL, Leach CT, Jenson HB, et al. Association of Epstein-Barr virus
with leiomyosarcomas in children with AIDS. New Engl/ ] Med.
1995;332:12-18.

Timmons CF, Dawson DB, Richards CS, Andrews WS, Katz JA. Epstein-Barr
virus-associated leiomyosarcomas in liver transplantation recipients. Cancer.
1995;76:1481-1489.

Le Bail B, Morel D, Merel P, et al. Cystic smooth-muscle tumor of the liver and
spleen associated with Epstein-Barr virus after renal transplantation. Am J Surg
Pathol. 1996;20:1418-1425.

Sadahira Y, Moriya T, Shirabe T, et al. Epstein-Barr virus-associated posttrans-
plant primary smooth muscle tumor of the liver: report of an autopsy case. Pathol
Int. 1996;46:601-604.

Somers GR, Tesoriero AA, Hartland E, et al. Multiple leiomyosarcomas of both
donor and recipient origin arising in a heart-lung transplant patient. Am J Surg
Pathol. 1998;22:1423-1428.

Brichard B, Smets F, Sokal E, et al. Unusual evolution of an Epstein-Barr virus-
associated leiomyosarcoma occurring after liver transplantation. Pediatr Trans-
plant. 2001;5:365-369.

Ferri L, Fraser R, Gaboury L, Mulder D. Epstein-Barr virus-associated pulmo-
nary leiomyosarcoma arising twenty-nine years after renal transplantation. J Zho-
rac Cardiovasc Surg. 2003;126:877-879.

Bonatti H, Hoefer D, Rogatsch H, Margreiter R, Larcher C, Antretter H. Suc-
cessful management of recurrent Epstein-Barr virus-associated multilocular
leiomyosarcoma after cardiac transplantation. Transplant Proc. 2005;37:
1839-1844.

Chaves NJ, Kotsimbos TC, Warren MA, et al. Cranial leiomyosarcoma in an
Epstein-Barr virus (EBV)-mismatched lung transplant recipient. J Heart Lung
Transplant. 2007;26:753-755.

Nur S, Rosenblum WD, Katta UD, Islam H, Brown K, Ramaswamy G. Epstein-
Barr virus-associated multifocal leiomyosarcomas arising in a cardiac transplant
recipient: autopsy case report and review of the literature. J Heart Lung Trans-
plant. 2007;26:944-952.

Huang ], Loh KS, Petersson F. Epstein-Barr virus-associated smooth muscle
tumor of the larynx: report of a rare case mimicking leiomyosarcoma. Head Neck
Pathol. 2010;4:300-304.

Jeribi A, Albano L, Berguignat M, et al. Epstein-Barr virus-associated hepatic
leiomyosarcoma after renal transplantation: case report. Transplant Proc.
2010;42:4356-4358.

Sunde J, Chetty-John S, Shlobin OA, Boice CR. Epstein-Barr virus-associated
uterine leiomyosarcoma in an adult lung transplant patient. Obster Gynecol.
2010;115:434-436.

Suzuki K, Urushihara N, Fukumoto K, Watanabe K, Wada N, Takaba E. A case
of Epstein-Barr virus-associated pulmonary leiomyosarcoma arising five yr after
a pediatric renal transplant. Pediatr Transplant. 2011;15:E145-E148.

Jericho H, Weinstein J, Melin-Aldana H;, et al. Successful treatment with ritux-
imab of an Epstein-Barr virus-associated leiomyosarcoma occurring after liver
transplantation. J Pediatr Gastroenterol Nutr. 2014;58:¢2-¢4.

Gladdy RA, Qin LX, Moraco N, Agaram NP, Brennan MF, Singer S. Predictors
of survival and recurrence in primary leiomyosarcoma. Ann Surg Oncol.
2013;20:1851-1857.

Deyrup AT, Lee VK, Hill CE, et al. Epstein-Barr virus-associated smooth mus-
cle tumors are distinctive mesenchymal tumors reflecting multiple infection
events: a clinicopathologic and molecular analysis of 29 tumors from 19 patients.
Am ] Surg Pathol. 2006;30:75-82.

Jonigk D, Laenger F, Maegel L, et al. Molecular and clinicopathological analysis
of Epstein-Barr virus-associated posttransplant smooth muscle tumors. 4m J
Transplant. 2012;12:1908-1917.

Hernando E, Charytonowicz E, Dudas ME, et al. The AKT-mTOR pathway
plays a critical role in the development of leiomyosarcomas. Nat Med.
2007;13:748-753.

Forscher C, Mita M, Figlin R. Targeted therapy for sarcomas. Biologics.
2014;8:91-105.


https://orcid.org/0000-0001-9666-4730



