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Post-transplant lymphoproliferative disorder (PTLD) is recognized as one of the
most fatal complication of solid organ transplantation and allogenic hematopoietic stem cell transplantation. Standard treatment of PTLD is reduction in immunosuppression (RIS) and “R-CHOP” (rituximab-cyclophophamide, doxorubin, vincristine, prednisolone) regimen. We report successful chemotherapy treatment
using R-CHOP without RIS in a patient with Ann Arbor stage IV PTLD and the high
risk group based on the international prognostic index score. The patient was
69-year-old man who had been receiving immunosuppressive therapy with tacrolimus since undergoing a living liver transplant 7 years prior. He presented that he
had experienced chronic dry cough for 3 months and uncontrolled hiccup 1 week
prior to the current admission. Abdominal pelvic computed tomography (CT) and
Positron emission tomography (PET)-CT revealed liver, small bowel, bone (C7
and T1) and extra-nodal (both diaphragm). Ultrasonography-guided biopsy was
performed, and he was histologically diagnosed with EBV-negative diffuse large
B-cell lymphoma (DLBCL). Six-cycles of chemotherapy with a R-CHOP regimen
without RIS were administered, and 6 months later, CT and PET-CT performed
thereafter indicated complete remission. In this case, even if therapeutic efficacy
is predicted to be low because of an Ann Arbor stage IVB and the high risk group
based on the International prognostic index score, the patient with an EBV-negative PTLD achieved complete remission using 6-cycles R-CHOP regimen without
RIS.
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INTRODUCTION
Post-transplant lymphoproliferative disorder (PTLD) is
recognized as one of the most disastrous complications of
solid organ and allogeneic hematopoietic stem cell transplantation [1] Moreover, PTLD incidence is dependent on
the type of organ transplanted, and its incidence following
liver transplantation is approximately 1.5%–5.5% [2,3]. According to the 2008 World Health Organization classification, PTLD is typically classified into four histological types:
early lesion, polymorphic, monomorphic, and Hodgkin-like,
which can all be categorized as either having an early (<2
years) or late onset (≥2 years). Risk factors for PTLD after
liver transplant include Epstein-Barr virus (EBV)-seronegativity in the recipient, age ≥18 years, degree of immunosuppression, and first year transplant. To date, no cases
of PTLD, such as Ann Arbor Stage IVB involving the bone
marrow, liver, and small bowel, have been reported.
Herein, we describe the case of a patient with diffuse
large B-cell lymphoma (DLBCL) constituting late-onset
EBV-negative monomorphic PTLD, which developed 7 years
after a liver transplant, achieving complete remission via
chemotherapy.

CASE PRESENTATION
A 69-year-old male patient was admitted due to a history of dry cough for 3 months and severe hiccups for one
week.
The patient had been followed up regularly since undergoing a living liver transplant 7 years ago due to a history
of HBV and HCC. He had been taking 1 mg entecavir for

the past 12 years due to HBV infection, along with 0.5 mg
tacrolimus taken regularly since liver transplantation. He
then developed dry cough 3 months prior to the current
admission, and one week before admission, he also developed severe hiccups to the point that he could no longer
eat properly. A month before hospitalization, HRCT scans
were performed showing a solitary nodule, which could
be attributed to his chronic dry cough. A short outpatient
follow-up was then recommended for the patient’s benign
nodule. There were no findings of tenderness distention
upon abdominal palpation.
Complete blood count results with their respective normal ranges are as follows: white blood cells, 7.15×103/
μL (4.8–10.8×103/μL); hemoglobin, 13.7 g/dL (13–16.5 g/
dL); and platelets, 188×103/μL (130–150 103/μL). Blood
biochemistry results with their respective normal ranges
include: total bilirubin, 0.88 mg/dL (0.2–1.2 mg/dL); aspartate aminotransferase, 24 U/L (12–33 U/L); alanine aminotransferase, 8 U/L (5–35 U/L); albumin, 3.2 g/dL (3.5–5.3
g/dL); blood urea nitrogen, 17 mg/dL (8–23 mg/dL); and
creatinine, 0.81 mg/dL (0.7–1.7 mg/dL). Among the tested
tumor markers, α-fetoprotein (0.3 ng/mL; normal range:
0–8.1 ng/mL), prothrombin in vitamin K absence-II (6 mAU/
mL; normal range: 0.0–40 mAU/mL), and carcinoembryonic antigen (0.88 ng/mL; normal range: 0.0–5.0 ng/mL) were
all normal, whereas carbohydrate antigen (CA) 19-9 (383.03
U/mL; normal range: 0.0–37.0 U/mL) and lactate dehydrogenase (727 IU/L; normal range: 218–472 IU/L) were elevated.
Abdominal computed tomography (CT) scan showed
diffuse irregular terminal ileum wall thickening with masslike lesions, solid masses in the liver, and multiple enlarged

Fig. 1. Abdominopelvic computed tomography. Computed tomography (CT) depicting
four liver solid masses, irregular terminal
ileum wall thickening with mass-like lesions
and multiple enlarged lymph nodes.
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lymph nodes (Fig. 1), making lymphoma as the primary
suspect. Positron emission tomography (PET-CT) further
revealed abnormal hypermetabolism in the liver, lymph
nodes, ileum, and bones (C7 and T1) (Fig. 2).
Histological examination was performed on the liver
and small bowel mass using percutaneous ultrasonography-guided core needle biopsy, definitively diagnosing the
mass as DLBCL (CD20+, B-cell lymphoma 6+, CD3—, CK—).
Other tissue markers were negative for Epstein-Barr virus-encoded small RNAs (EBER) and human herpesvirus 8
(HHV-8). Likewise, serum EBV RT-PCR and serum EBV viral
capsid IgM testing were also negative, indicating that EBV
infection was not present. Additionally, hepatitis B antigen
and hepatitis C antibody testing were negative, whereas
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hepatitis B antibody testing was found to be positive.
Based on these results, the patient was diagnosed with
DLBCL as an EBV-negative monomorphic PTLD that had
developed 7 years following liver transplant. The condition
was further classified as Ann Arbor Stage IVB with bone
marrow, liver, and small bowel involvements. Moreover, his
international prognostic index score was in the high-risk
group (5-year survival: 26%), which is indicated for patients
at 69 years of age with elevated lactate dehydrogenase levels.
Ideally, the dosage of tacrolimus, an immunosuppressor,
should be reduced in PTLD patients; however, the patient
did not want to reduce his tacrolimus dose, and instead, his
tacrolimus level was maintained at 5 ng/mL. In addition, six
cycles of an “R-CHOP” (rituximab-cyclophosphamide, doxorubicin, vincristine, prednisolone) regimen, the standard
treatment for DLBCL, were administered without dosage
reduction.
After six R-CHOP regimen cycles, PET-CT suggested a
partial response. CT performed 3 months later suggested
complete remission. The patient currently remains under
observation, with no evidence of recurrence (Fig. 3).

DISCUSSION

Fig. 2. Positron emission tomography-computed tomography. Positron
emission tomography (PET)-computed tomography (CT) depicting abnormal hypermetabolism in multiple LNs (both side of diaphragm), liver,
small bowel, bone (C7 and T1).

PTLDs are a heterogeneous group of diseases that
range from benign polyclonal lymphoproliferation, polymorphic PTLD, and monomorphic PTLD, to even presentations
of classic Hodgkin lymphoma-like PTLD. Notably, the EBV
genome is found in the majority (>90%) of early-onset B-cell
PTLD, occurring within the first year after solid organ transplantation. On the other hand, late-onset PTLD in adult populations is increasingly attributed to EBV negative findings

Fig. 3. Abdominopelvic computed tomography. Post-chemotherapy CT depicting no
signs of mass lesion at liver, terminal ileum
and lymph nodes.
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[4]. Moreover, PTLD may be nodal or extra-nodal, localized,
often in the allograft, or widely disseminated, encompassing a wide spectrum of clinical conditions characterized
by lymphoproliferation after transplantation, which may or
may not be symptomatic. These syndromes range from
uncomplicated infectious mononucleosis to true malignancies [5,6].
As previously mentioned, EBV is known to play a major
role in the development of EBV-positive PTLD [7]. However,
in EBV-negative lymphomas, the role of EBV in the pathogenesis remains uncertain, with a distinct gene expression
analysis as compared to EBV-positive PTLD. Interestingly,
chronic antigenic stimulation by allograft, including antibody-mediated rejection, has been hypothesized but not
proven to play a role in the development of EBV-negative
PTLD [8].
Given all these, PTLD treatment remains challenging.
Although reduction in immunosuppression (RIS) has been
a common initial approach to PTLD management, it is
difficult to perform in practice due to concerns of rejection. Despite its weak evidence, suggestions for reducing
immunosuppression based on expert opinion are outlined
in the British Transplantation Society PTLD management
guidelines [9]. Complete or partial surgical resection, as
well as local radiotherapy, have also been used as adjunctive therapy along with RIS. Among these, the R-CHOP regimen is considered the standard therapy, showing a better
response compared to rituximab monotherapy followed by
chemotherapy at relapse. Recently, in a larger prospective
phase II trial involving 74 adult patients with ECOG >2 who
received rituximab and CHOP, an overall response rate of
90%, complete remission rate of 68% and a median survival
of 6.6 years were observed [10].
Although the outcomes for PTLD patients have improved
as evidenced by recent adult [10,11] and pediatric phase
II clinical trials [12,13], PTLD has a poorer prognosis than
malignant lymphoma, with a 5-year survival rate of approximately 40%–60% [2,14]. In a French registry containing the
largest post-rituximab era study with 500 enrolled PTLD
cases in kidney transplant recipients, the suggested prognostic score included age, creatinine, lactate dehydrogenase level, disease localization, and histologic features [15].
On the other hand, the International Prognostic Index (IPI)
used in immunocompetent lymphoma patients includes
variables of age, performance status, stage, lactate dehydrogenase level, and number of extra-nodal sites, showing
superior results as compared to the earlier prognostic
score [16].
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In this case, therapeutic efficacy is predicted to be low
due to his diagnosis of Ann Arbor Stage IVB and his classification in the high-risk group (5-year survival: 26%) based
on the IPI score. Despite this, he achieved complete remission after undergoing six R-CHOP regimen cycles without
RIS.
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