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Case Report
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Epstein-Barr-virus- (EBV-) associated lymphoproliferative disorder (LPD) after immunosuppressive therapy for aplastic anemia
(AA), in a nontransplant setting, has not been well described. We report one case of colonic EBV-LPD after a single course of
immunosuppressive therapy for AA. The patient developed multiple colonic tumors 3 months after receiving immunosuppressive
therapy, which consisted of rabbit antithymocyte globulin (ATG), cyclosporine, and methyl-predonisolone. The histological
findings of biopsy specimens revealed that atypical lymphocytes had infiltrated colonic glands. Immunohistochemical staining for
CD20 was positive, and in situ hybridization for EBV-encoded small RNAs was also positive. The EBV viral load in peripheral blood
was slightly increased to 140/106 white blood cells. After the cessation of immunosuppressant, the colonic tumors spontaneously
regressed, and the EBV viral load decreased to undetectable levels. This is the first report of the single use of rabbit ATG inducing
colonic EBV-LPD. Because a single use of immunosuppressive therapy containing rabbit ATG can cause EBV-LPD, we should
carefully observe patients receiving rabbit ATG for AA.

1. Introduction

Epstein-Barr virus (EBV) is one of the oncogenic viruses, and
primary infection usually occurs in childhood. After primary
infection, EBV remains latent in the bone marrow and
other tissues under immunosurveillance by virus-specific
CD8+ cytotoxic T cells and virus-specific CD4+ T cells. EBV
reactivation and EBV-associated lymphoproliferative disor-
der (EBV-LPD) have been increasingly observed in immun-
odeficient hosts such as patients who received allogeneic
hematopoietic stem cell transplantation [1] or solid organ
transplantation [2]. EBV-LPD after allogeneic hematopoietic
stem cell transplantation (HSCT) is a rare complication;
however, it sometimes becomes serious and lethal [3]. The
major risk factor for EBV-LPD in a transplant setting is the

use of in vivo T-cell depletion with antithymocyte globulin
(ATG) for the prophylaxis of acute graft versus host disease
(GVHD) [1, 4], or a reduced intensity conditioning regimen
[5]. In addition, alternative donor stem cell transplantation,
that is, an unrelated donor or at least a 2 locus human
leukocyte antigen-mismatched-related donor, is associated
with an increased risk of EBV-LPD [3].

ATG is widely used for the treatment of aplastic anemia
(AA) in patients without a suitable donor [6], besides being
used for the prevention of acute GVHD in allogeneic HSCT.
Whether the use of ATG for AA increases EBV-LPD has not
been well established. There are a few reports about EBV-
related disease occurring after ATG for AA, in nontransplant
setting [7–10]. Here, we report a patient who developed
colonic EBV-LPD after immunosuppressive therapy using
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Figure 1: (a) Colonoscopic findings at diagnosis. Multiple tumors at the ascending colon are observed. (b) Colonoscopic findings one month
after the cessation of CSP. No tumors are observed.

rabbit ATG, cyclosporine (CSP) and methyl-predonisolone
for AA. Furthermore, the lesion disappeared only by the
cessation of CSP.

2. Case Presentation

In February 2010, a 55-year-old Japanese man was referred
to our hospital due to a bleeding tendency. His blood
cell count was hemoglobin (Hb) 10.0 g/dL, platelets 1.5 ×
104/µL, white blood cells (WBC) 2.9 × 103/µL with 46%
neutrophils and 49% lymphocytes, and absolute reticulocyte
number 33,330/µL. Bone marrow examination revealed
severe hypocellular marrow without any dysplasia. Chro-
mosomal analysis showed a normal karyotype. A whole-
body CT scan showed no abnormal findings. Thus, we
diagnosed him with AA (stage 3). Serological studies for
human immunodeficiency virus, hepatitis B and C virus,
and cytomegalovirus (CMV) were all negative. Anti-EBV
antibody titers at diagnosis were viral capsid antigen (VCA)
IgG-positive, VCA IgM-negative, and EBV nuclear antigen-
(EBNA-) positive. The quantities of EBV-DNA viral load
in peripheral blood using the RT-PCR method were not
measured at diagnosis. He depended on regulatory red blood
cell and platelet transfusions.

Because he had no related HLA-identical donor, he
was treated with immunosuppressive therapy consisted of
methyl-predonisolone (125 mg/day days 1–5, then tapered),
CSP (6 mg/kg/day, orally), and rabbit ATG (3.75 mg/kg/day,
days 1–5) in May 2010. The dose of rabbit ATG was decided
according to the guideline for the diagnosis and management
of AA of the British Society of Haematology [11]. On day
+9 after immunosuppressive therapy, his lymphocyte count
decreased to 0/µL. Although, after day +13, his lymphocyte
count increased gradually, it was maintained on the level
below 100/µL. He developed no documented infection,
and he was discharged with a regulatory blood transfusion

dependency. In August 2010, he developed severe anemia
and needed frequent red blood cell transfusions. Moreover,
the serum LDH gradually increased to 358 IU/L from a
normal range (119–229 IU/L). He developed general malaise
and appetite loss. He was afebrile and did not develop
superficial lymphadenopathy. Because occult blood tests in
stools were positive, he underwent a colonoscopy, which
revealed multiple tumors of the ascending, transverse, and
descending colons (Figure 1(a)). All biopsy specimens from
colonic tumors showed the proliferation of atypical lym-
phocytes (Figure 2(a)). Immunostaining revealed that the
atypical lymphocytes were CD20+ (Figure 2(b)), CD79a+,
CD3−, and CD5−. Immunocytochemistry studies for EBV
encoded small RNAs (EBER) involving in situ hybridiza-
tion were positive (Figure 2(c)). The PET/CT showed no
lymphadenopathy other than the colonic tumors. On day
+84 after immunosuppressive therapy, the EBV viral load
was slightly increased to 140/106 WBC. He was diagnosed
with EBV-LPD. He received only CSP as immunosuppressive
therapy at day +84. The serum concentration of CSP was
333 ng/mL on day +90. We stopped the administration of
CSP on day +97. After cessation, his symptoms gradually
improved, and the serum LDH level decreased to the
normal range. His lymphocyte counts gradually increased to
300/µL. One month after the cessation of CSP, he underwent
colonoscopy again, which showed regression of the tumors
(Figure 1(b)). Two months after the cessation of CSP, the
EBV viral load was below the detectable level. In February
2011, he had achieved a partial hematological response and
was independent of blood transfusion. At this moment, 2
years later, no EBV-LPD occurred.

3. Discussion

EBV-LPD in patients undergoing allogeneic HSCT is increas-
ing, because pre- and posttransplantation settings have
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Figure 2: Histologic findings of biopsy specimens. (a) Atypical lymphocytes, lymphocytes, and neutrophils infiltrate the colonic lamina
propria. Mildly atrophied crypts with goblet cell depletion are also observed (H&E, original magnification ×10). (b) Immunohistochemical
staining with anti-CD20 antibody shows a diffuse reaction (original magnification ×25). (c) In situ hybridization for EBER reveals positive
staining (original magnification ×25).

diversified. The risk factors associated with the development
of EBV-LPD after allogeneic HSCT have yet to be a higher
degree of immunosuppression, including ATG. However, it is
not determined whether the therapeutic use of ATG for AA,
in a nontransplant setting, is a risk factor for EBV-LPD.

There are a few reports concerning EBV-related [7–10] or
EBV-nonrelated [12, 13] LPD after immunosuppressive ther-
apy for AA. A brief summary of EBV-LPD in a nontransplant
setting is shown in Table 1. Wondergem et al. [10] reported
EBV-associated diffuse large B-cell lymphoma in a patient
with severe AA who was treated with rabbit ATG as a second
course of immunosuppression. They suggested the feasibility
of monitoring EBV reactivation in patients being treated with
rabbit ATG as a second course of immunosuppression. In
addition, Calistri et al. [7] reported the case of a patient
who developed infectious mononucleosis, after immunosup-
pressive therapy with CSP and two courses of ATG (first

course was rabbit ATG, and second was equine) for AA.
These two cases were administered both rabbit and equine
ATG. The second course of ATG may be a risk factor for
EBV-LPD after immunosuppressive therapy for AA. Rabbit
ATG is considered to be more immunosuppressive than
equine ATG. In a study comparing rabbit with equine ATG,
lymphocytopenia was more prolonged and the median peak
EBV copy number was higher in the rabbit ATG than in the
equine ATG group [14, 15].

Here, we report a patient who developed colonic EBV-
LPD after rabbit ATG as the first course of immuno-
suppressive therapy consisted of rabbit ATG, CSP, and
methyl predonisolone for AA. Due to the fact that we
did not perform colonoscopy before immunosuppressive
therapy, there is a possibility that his tumors existed before
immunosuppressive therapy. However, his colonic tumors
were diminished, and the EBV viral load was decreased only
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by the discontinuation of CSP. These findings suggested that
his EBV-LPD may have occurred due to the suppression of
his cellular immunity. To our knowledge, this is the first
report of EBV-LPD caused by one course of rabbit ATG for
AA, and, moreover, that it could be diminished only by the
cessation of CSP. In contrast to other reported cases, in our
patient, the EBV viral load was relatively low and his clinical
symptoms were mild. This may reflect the lighter degree of
immunosuppression by single course of ATG. On the other
hand, the optimal given dose of ATG has not become settled
yet. Although we administered 3.75 mg/kg of rabbit ATG for
5 days according to the British guideline, there are several
reports of lower doses of rabbit ATG for immunosuppressive
therapy [16–18]. The dose of 3.75 mg/kg for 5 days may
have been too strong for immune suppression. Further
investigation is needed to explore the optimal doses of rabbit
ATG for AA.

EBV-LPD in allogeneic HSCT is sometimes lethal [19]
and is needed for early intervention. To treat early frequent
monitoring of the EBV-DNA load by quantitative real-time
PCR has been suggested [2]. However, Wakabayashi et al.
[20] reported that weekly monitoring for EBV-DNA could
not prevent the development of EBV-LPD after allogeneic
bone marrow transplantation for severe AA. Furthermore,
in nontransplant setting, Scheinberg et al. [14] reported
their findings on CMV and EBV reactivation following
immunosuppressive therapy for AA, in which they state that
although EBV reactivation was observed, in the majority
of patients no EBV-related disease occurred. Thus, the
authors concluded that routine monitoring of the viral
load is not necessary for AA patients who have received
immunosuppressive therapy. However, as mentioned above,
EBV-LPD, including our case, was demonstrated also after
immunosuppressive therapy for AA. It remains controversial
whether routine monitoring of the EBV-DNA viral load is
necessary or not.

Although, in our case, the EBV-LPD disappeared only by
the cessation of CSP, EBV-LPD cannot usually be effectively
controlled by the dose reduction or discontinuation of
immunosuppressants alone, in an allogeneic HSCT setting.
And EBV-specific cytotoxic T cells with donor lymphocyte
infusion and rituximab are available as a therapeutic option
[21]. Furthermore, adoptive immunotherapy with EBV-
specific T cells has been investigated for EBV-LPD in
transplant settings [2].

In conclusion, EBV-related disease may occur after a sin-
gle course of rabbit ATG for AA. We should observe patients
carefully not only during but also after immunosuppressive
therapy for AA. Once EBV-LPD occurs, cessation of the
immunosuppressant may be an effective treatment option in
a nontransplant setting.
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