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Case Study

Successful Treatment of Rituximab-Resistant
Epstein-Barr Virus-Associated Post-transplant
Lymphoproliferative Disorder Using R-CHOP

Takuro Kuriyama, Noriaki Kawano, Kiyoshi Yamashita, and Akira Ueda

Epstein-Barr virus (EBV)-associated post-transplant lymphoproliferative disorder (EBV-PTLD) is a complication of hemato-
poietic stem cell transplantation (HSCT). Standard initial treatment of patients with EBV-PTLD includes administration of
rituximab or dose reduction of a calcineurin inhibitor. We report successful chemotherapeutic treatment of rituximab-resistant
EBV-PTLD after HSCT in a patient with severe aplastic anemia (AA). A 38-year-old woman with antithymocyte globulin
(ATG)-resistant severe AA received bone marrow transplantation from an unrelated donor (human leukocyte antigen-DR single-
locus mismatch). The conditioning regimen included fludarabine, cyclophosphamide, ATG, and total body irradiation, and
prophylaxis for graft-versus-host disease consisted of short methotrexate and tacrolimus. Neutrophil engraftment occurred on
day 21. Left cervical lymph node swelling was observed after day 45, and analysis of a biopsy specimen revealed EBV-PTLD
and a high blood EBV load (56,000 copies). The patient was treated with rituximab 4 times per week, but the lymphadenopathy
continued and the blood EBV load increased to 96,000 copies. Half-dose treatment with rituximab, cyclophosphamide,
vincristine, doxorubicin, and prednisolone (R-CHOP) was initiated on day 71. After 32 days of treatment with R-CHOP, the
patient’s neutrophil level was restored to > 0.5 x 10%/L and both the lymphadenopathy and the blood EBV load (< 100 copies)
were rapidly reduced. Although chemotherapy is not preferred soon after HSCT, it may be an effective strategy for treating
patients with rituximab-resistant EBV-PTLD. (J Clin Exp Hematop 54(2) : 149-153, 2014)
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regimen that includes ATG improves graft rejection but in-

INTRODUCTION . L L Lo
creases the risk of complications such as viral infection, in-
Hematopoietic stem cell transplantation (HSCT) is a rec- cluding reactivation of cytomegalovirus and Epstein-Barr vi-
ommended treatment option for patients with severe or very rus (EBV).*
severe aplastic anemia (AA) who are 40 years of age or EBV-associated post-transplant lymphoproliferative disor-

younger if they have a human leukocyte antigen (HLA)- der (EBV-PTLD) is a complication of HSCT.>®
identical sibling donor.! If there is no HLA-identical sibling Immunosuppression, especially T-cell dysfunction, is impor-
donor, antithymocyte globulin (ATG) and cyclosporine are tant in the pathogenesis of EBV-PTLD, and EBV-PTLD usu-
first-line treatments; however, recalcitrant cases must often ally occurs within 1 year after HSCT, before reconstitution of

undergo transplantation anyway. There are no clear guide- the EBV-specific cytotoxic T-lymphocyte response.” The
lines for a conditioning regimen for patients with AA; how- risk factors for EBV-PTLD are HLA mismatch between do-
ever, in general, a conditioning regimen consisting of fludara- nor and recipient, conditioning regimens that include ATG,

bine, cyclophosphamide, ATG, or alemtuzumab and total and T-cell-depleted transplantation.®!® EBV DNA load is
body irradiation (TBI) is recommended.>® A conditioning elevated exponentially in patients with EBV-PTLD, and
weekly screening of the EBV DNA level is recommended for
at least 3 months in high-risk patients who have undergone
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for the treatment of patients with EBV-PTLD, and response
rates of 44-100% have been reported.'>' However, these
reports included patients treated with solid organ transplanta-
tion (SOT), and the effectiveness of treatment with rituximab
limited to patients who have undergone HSCT remains un-
clear. Donor lymphocyte infusion (DLI) or chemotherapy is
used for the treatment of rituximab-resistant EBV-PTLD, but
there is no definitive therapy for this disease. Specifically,
there is no established therapy for rituximab-resistant EBV-
PTLD after HSCT. We report the successful chemotherapeu-
tic treatment of a patient with rituximab-resistant EBV-PTLD
after HSCT using ATG for severe AA.

CASE REPORT

A 38-year-old Japanese woman was referred to our hospi-
tal because of severe AA; she gave informed consent to pub-
lish the details of her case. On admission, her blood cell
counts had not yet recovered 1 year after treatment with ATG
and cyclosporine. Results of laboratory studies included the
following: hemoglobin, 6.1 g/dL; reticulocytes, 13.9 x
10°/L; platelets, 9.0 x 10%/L; white blood cell count, 0.98 x
10°/L (neutrophils, 0.33 x 10%/L); blood urea nitrogen, 14.6
mg/dL; creatinine, 0.6 mg/dL; total bilirubin, 0.63 mg/dL;
aspartate aminotransferase, 25 U/L; alanine aminotransferase,
40 U/L; lactase dehydrogenase, 139 U/L; C-reactive protein,
0.09 mg/dL; and ferritin, 1,002 ng/dL. She had a history of
infection with EBV; EBV-viral capsid antigen immunoglobu-
lin M antibody was negative, EBV-viral capsid antigen immu-
noglobulin G antibody was positive, and EBV DNA load was

< 100 copies in whole blood. We obtained the patient’s
agreement for HSCT, which she received from an HLA-DR,
single-locus, mismatched unrelated donor because she had no
siblings or an HLA-matched unrelated donor. She received a
conditioning regimen of 30 mg/m? fludarabine (days -7 to
-4), 750 mg/m* cyclophosphamide (days -7 to -4), 2.5 mg/
kg ATG (days -3 and -2), and 2 Gy of TBI (day -1).
Prophylaxis for GVHD consisted of tacrolimus and short
methotrexate. The donor was male, his blood type was AB*
(recipient: B" major mismatch), and donor cell level was
1.70 x 10% cells/kg.

The clinical course is shown in Fig. 1. The patient devel-
oped a high fever when she received ATG on day -3, but was
afebrile the next day, and there were no other adverse events
during conditioning chemotherapy. Tacrolimus was given
from day -1, and methotrexate was given on days 1, 3, 6, and
11. There were no grade > 3 adverse events other than
hematological toxicity and febrile neutropenia until neutrophil
engraftment. Engraftment of neutrophils (> 0.5 x 10°/L) was
achieved on day 21. Chimerism analysis showed complete
donor type on day 34, and no grade > 2 GVHD occurred.

On day 43, the patient developed a fever with swelling of
her left tonsil. At first, we considered tonsillitis and she was
treated with an oral antibiotic, but the swelling did not im-
prove and left cervical lymphadenopathy appeared.
Measurement of the EBV DNA level showed an increase to
56,000 copies (from < 100 copies on day 21). A biopsy of
the tonsil was performed; histopathological analysis showed
that the normal structure was destroyed, with diffuse invasion
of cells showing atypical nuclear bodies. With immunostain-
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The course of hematopoietic stem cell transplantation. Neut, neutrophil;

Plt, platelets; CY, cyclophosphamide; Flu, fludarabine; ATG, antithymocyte
globulin; TBI, total body irradiation; allo-BMT, allogeneic bone marrow trans-
plantation; MTX, methotrexate; FK506, tacrolimus



ing, CD10, CD20, CD30, and EBV-encoded small RNA were
positive and the MIB-1 index was 70%. EBV-PTLD was
diagnosed on the basis of these results, and the patient was
treated with rituximab (375 mg/m?) weekly from day 50.
Treatment with tacrolimus was slowly tapered without exac-
erbating the GVHD; however, the patient’s tonsil swelling
and cervical lymphadenopathy did not improve. After 3 ad-
ministrations of rituximab, computed tomography (CT) re-
vealed exacerbation of the tonsil swelling and cervical lym-
phadenopathy compared with the case before rituximab
therapy, and the EBV DNA level had increased to 96,000
copies. The patient was treated with R-CHOP (rituximab:
375 mg/m? on day 1; cyclophosphamide: 375 mg/m? on day
2; vincristine: 0.7 mg/m? on day 2; doxorubicin: 25 mg/m?
on day 2; and prednisolone: 50 mg on days 2-6) at a 50%
dose as second-line therapy for rituximab-resistant EBV-
PTLD from day 71. Although grade 4 neutropenia and
thrombocytopenia were prolonged for more than 4 weeks, the
patient’s tonsil swelling and cervical lymphadenopathy im-
proved and responded well to chemotherapy (Fig. 2). After
recovery from the myelosuppression, CT and positron emis-
sion tomography/CT revealed resolution of the tonsil swelling
and cervical lymphadenopathy, and a rapid reduction in the
blood EBV load was observed (< 100 copies) (Fig. 3).
Thereafter, the patient was treated with rituximab weekly for
4 doses and was discharged from our hospital on day 125.

DISCUSSION

Standard therapy for EBV-PTLD after HSCT is rituximab
or reduced immunosuppression therapy. However, it is diffi-
cult to reduce immunosuppression early after HSCT because

Rituximab-resistant EBV-associated PTLD

of concerns about exacerbating GVHD; for this reason, ritux-
imab is often chosen for the treatment of patients with EBV-
PTLD. The treatment of rituximab-resistant EBV-PTLD has
not yet been established. With SOT, 63% of patients who
developed localized EBV-PTLD improved with radiation
therapy and 65-90% of patients with EBV-PTLD responded
to standard CHOP or R-CHOP.?2? In pediatric patients with
rituximab-resistant EBV-PTLD after SOT, there was an 83%
overall response rate to low-dose chemotherapy (cyclophos-
phamide 600 mg/m? and prednisolone every 3 weeks for 6
cycles).?® There are some reports of the treatment of EBV-
PTLD after SOT or in pediatric patients, but there are only a
few reports of treatment of EBV-PTLD after HSCT, espe-
cially during the early phase after HSCT. If chemotherapy is
used for treatment, decisions regarding the therapeutic dose
and frequency of treatment are currently made by the individ-
ual institution.

In our case, therapeutic options included DLI or chemo-
therapy when rituximab alone was ineffective for the treat-
ment of EBV-PTLD. We chose chemotherapy because the
patient’s hematopoietic function had recovered (neutrophils >
2.0 x 10%L, platelets > 100 x 10°/L) and we were concerned
that DLI might lead to unnecessary exacerbation of GVHD
for AA. However, the optimal dosage of chemotherapy is
unclear, and we chose a 50% dose reduction for R-CHOP.
Despite the reduced dose, myelosuppression was greater than
that with standard R-CHOP dosing for malignant lymphoma,
and grade 4 neutropenia and thrombocytopenia were pro-
longed for 4 weeks. Although the single cycle of chemother-
apy improved the cervical lymphadenopathy and blood EBV
load, the number of cycles to use was unknown. We consid-
ered maintenance therapy with rituximab to be a reasonable
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The course of treatment of Epstein-Barr virus-associated post-transplant

lymphoproliferative disorder. Neut, neutrophil; Plt, platelets; R-CHOP, rituxi-
mab, cyclophosphamide, vincristine, doxorubicin, prednisolone



Kuriyama T, et al.

Fig. 3.

choice of therapy because the patient achieved remission with
only a single course of R-CHOP, myelosuppression was
greater than with standard R-CHOP dosing for malignant
lymphoma and it would be difficult for the patient to receive
multiple courses of chemotherapy, even though initial therapy
with rituximab was ineffective for EBV-PTLD. After treat-
ment, cervical lymphadenopathy did not recur in this patient
and the blood EBV load has remained negative.

The response rate of DLI for EBV-PTLD is > 70%, but it
is associated with an increased risk of exacerbating GVHD
because the frequency of alloreactive T cells exceeds that of
EBV-specific T cells.>* Recent reports have shown that
rituximab-resistant EBV-PTLD can be treated with EBV-
specific T cells.?>?®  Administration of EBV-specific T cells
has few adverse effects, is effective, and prevents the devel-
opment of EBV-PTLD. However, the cultivation of EBV-
specific T cells takes more than 1 month and these cells
cannot be reliably cultured and grown.

In conclusion, rituximab-resistant EBV-PTLD after HSCT
for AA was treated with R-CHOP. Myelosuppression was
prolonged for 4 weeks, although a single cycle of chemother-
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Computed tomography and positron emission tomography images before and after
treatment. Computed tomography and positron emission tomography revealed resolution of
the tonsil swelling and cervical lymphadenopathy. There was a left thyroid mass before
hematopoietic stem cell transplantation and cytological analysis revealed a benign disorder.

apy improved the EBV-PTLD. It is expected that diversifica-
tion of the transplant source, including an HLA-
haploidentical donor, is associated with increased potent
immunosuppression, including the administration of ATG; as
a result, there is the potential for an increase in the develop-
ment of EBV-PTLD. With the reported efficacy of adminis-
tering EBV-specific T cells, a wide range of clinical applica-
tions is expected.
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