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Development of lymphoma from the donor of haploidentical
stem cell transplantation: A case report
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Abstract. Post-transplantation lymphoproliferative disease
(PTLD) is a serious complication following hematopoietic
stem cell transplantation (HSCT). The majority of the cases
develop during the first year after the transplantation and
are associated with reactivation of the Epstein-Barr virus
(EBV); the EBV-induced lymphoproliferation usually
includes donor-derived B cells. We herein describe the case
of a 28-year-old female patient who developed EBV-negative
PTLD, namely diffuse large B-cell lymphoma (DLBCL),
6 months after receiving a haploidentical HSCT from her
father. Chimerism analysis performed with XY fluorescence
in situ hybridization revealed a B-cell PTLD originating from
the donor. Unfortunately, the donor also developed DLBCL
380 days after donating progenitor cells, although he was
hematologically normal at the time of donation. The present
case demonstrated that disease transmitted from the donor
may be a possible cause of PTLD.

Introduction

Post-transplantation lymphoproliferative disorder (PTLD)
has been extensively described as a serious complication
following allogeneic hematopoietic stem cell transplantation
(HSCT) and solid-organ transplantation (SOT). The incidence
of PTLD varies from 1 to 20%, according to the type of organ
transplant (1). It was recently reported that the incidence rate
of monomorphic PTLD following allogeneic SCT was 0.41%
(3/730). The time to development of PTLD in the 3 reported
cases was 5.0, 5.8 and 5.9 months after receiving allogeneic
SCT (2).

The majority of PTLD cases are associated with
Epstein-Barr virus (EBV) infection. In the immunosuppressed
state following transplantation, suppression of T-cell activity
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interferes with immune surveillance and allows proliferation
of latently infected B lymphocytes; the proliferation of a malig-
nant B-cell clone results in the development of lymphoma (3,4).
However, it was recently reported that 20-30% of PTLD
cases were EBV-negative. EBV-negative PTLDs occur later
compared with EBV-positive cases, have a higher proportion
of monomorphic PTLD, and exhibit a more aggressive clinical
course (5,6). The changes in the immunosuppressive regimens
and new, unidentified infectious agents may be involved in the
pathogenesis of EBV-negative PTLD (5).

We herein present the case of a recipient who developed
monomorphic PTLD of donor origin 6 months after haploi-
dentical HSCT (haplo-HSCT); the donor also developed the
same type lymphoma 1 year after the donation.

Case report

A 28-year-old female patient was admitted to the General
Hospital of Jinan Military District (Jinan, China) due to
continuous high fever for 1 week. The patient's hematological
data revealed pancytopenia. Based on the result of the bone
marrow (BM) examination, the patient was diagnosed with
refractory anemia with excess blasts accompanied by trilineage
dysplasia, with 11.5% of myeloblasts. Immunophenotyping
of the blasts revealed 55.7, 89.2 and 79.2% of CD13-, CD33-
and CD34-positive cells, respectively. Cytogenetic screening
of the blasts revealed no chromosomal abnormalities. The
patient suffered from repeated infectious episodes, such as
upper respiratory tract infection and bacterial sepsis, and
required blood transfusion. Due to the patient's poor general
condition and considering that further chemotherapy may
render her unsuitable for transplantation, she received trans-
plantation without chemotherapy 3 months after admission.
The conditioning regimen consisted of busulfan, cyclophos-
phamide, cytarabine and semustine. Short-term methotrexate,
mycophenolate mofetil (MMF), cyclosporin A (CSA) and
antithymocyte globulin (ATG) were used as graft-versus-host
disease (GVHD) prophylaxis. The patient was an only child
and did not have a suitable unrelated donor; thus, she received
a haplo-HSCT from her father (aged 45 years) on February 1,
2013, with 5/6 human leukocyte antigen (HLA) locus matching.
The recipient received mixed allografts of recombinant human
granulocyte colony-stimulating factor (G-CSF; 5 mg/kg/day
for 5 days)-mobilized bone marrow and peripheral blood stem
cell harvests. EBV serological testing of the patient and the
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donor prior to transplantation was negative. The total infused
dose of nucleated cells was 7.9x10%/kg body weight, including
2.1x10%kg CD34-positive cells. If the neutrophil count was
<0.5x10%/1, 5 mg/kg/day of G-CSF were administered to help
the recipient recover from granulocyte depletion. When the
neutrophil count reached >1.5x10%1, the dose of G-CSF was
slowly tapered. Neutrophil (0.5x10%/1) and platelet (20x10°/1)
engraftment were observed on days 15 and 35, respectively,
after the transplantation. Bone marrow examination on day
30 revealed a normocellular marrow without myelodysplasia.
Cytogenetic analysis revealed a normal male karyotype
of 46, XY. Fluorescence in situ hybridization (FISH) of
the lymphocytes was also used for chimerism detection,
which indicated 98% donor implant. At the 2-, 3-, 6-, 9- and
12-month follow-up, the chimerism was complete (100%). On
day 181, the patient developed a skin rash, liver dysfunction
and diarrhea, and was diagnosed with grade I GVHD. The
GVHD gradually improved with prednisolone treatment.
Bacterial pneumonia and hemorrhagic cystitis also occurred,
but were controlled with extended-spectrum beta-lactamases
(imipenem), and supportive treatment with hydration, diuretics
and platelets, respectively.

Once the acute GVHD of the recipient was controlled,
the immunosuppressive drugs were tapered. Six months after
haplo-HSCT, a neoplastic lesion sized 1x1.5 cm? appeared on
the recipient's head (frontotemporal region). The mass had a
smooth surface, hard consistency, and was painless. Biopsy of
the lesion was performed and the histopathological analysis
revealed destruction of the normal structure, with diffuse
invasion by cells exhibiting atypical nuclear bodies. The
immunostaining for CD20, paired Box (PAX)-5 and B-cell
Ilymphoma (Bcl)-6 was positive and the Ki-67 index was
90%, while cytomegalovirus (CMV) and EBV-encoded small
RNA (EBER) were negative. A clonality assay by immuno-
globulin heavy (IgH) chain gene rearrangement study was also
performed by polymerase chain reaction. The DNA extracted
from the pathological tissues confirmed the monoclonal
origin of the neoplasm. FISH study of a specimen from the
patient confirmed the presence of XY male donor cells and
revealed that the lymphoma cells were of donor origin (Fig. 1).
The PTLD involved monomorphic B cells and the type was
diffuse large B-cell lymphoma (DLBCL). Positron emission
tomography-computed tomography (PET-CT) examination
revealed hypermetabolic lesions in multiple lymph nodes,
muscle, right breast and bone. PTLD was diagnosed on August
16,2013, based on the abovementioned results. The patient was
managed by withdrawal of the immunosuppressant drugs (CSA
and MMF) and administration of chemotherapy, including
two courses of rituximab, cyclophosphamide, doxorubicin,
vincristine and prednisone (R-CHOP) and 4 courses of R-COP.
PET examination showed remission and the patient achieved a
significant relief of the signs and symptoms; she remained free
of PTLD at the last follow-up in January 2016, 25 months after
the diagnosis of the disease.

Although the donor was disease-free prior to the haplo-SCT,
he was admitted to our hospital on February 22,2014 (380 days
after stem cell donation) due to left eye pain, blurred vision
and fever for 3 days. The head magnetic resonance imaging
examination revealed multiple lesions on the skull. On PET-CT,
hypermetabolic lesions were identified in the prostate, left side
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of the seminal vesicle, multiple lymph nodes of the pelvic
cavity and bone. There were no obvious symptoms of frequent
micturition, urgent urination, urinary pain or hematuria. The
free prostate-specific antigen (PSA) and total PSA levels were
normal. The patient underwent transrectal prostate biopsy and
the histopathological analysis revealed DLBCL. The immu-
nostaining for CD20, PAX-5 and Bcl-6 was positive, the Ki-67
index was 61%, whereas CMV and EBER were negative. The
lactate dehydrogenase level was 330 U/l and f2-microglobulin
level was 2.8 mg/l. The donor was diagnosed with stage IVB
DLBCL,; he received 6 courses of R-CHOP chemotherapy and
attained CR on August 13, 2014. He remained disease-free
for 23 months until relapse in July, 2015; after 4 courses of
R-CHOP chemotherapy, the patient achieved a second CR,
and then he received an autologous stem cell transplantation
in February, 2016. The conditioning treatment consisted of
carmustine, etoposide, cytarabine and melphalan (BEAM
regimen).

Discussion

PTLD is a life-threatening complication following SOT and
allogeneic HSCT (allo-HSCT), which encompasses a hetero-
geneous group of lymphoproliferative disorders ranging from
reactive, polyclonal hyperplasia to aggressive non-Hodgkin's
lymphomas. The incidence of PTLD after allo-HSCT is ~1%,
and the majority of cases occur PTLD within the first year of
transplantation. The risk factors of PTLD include immunodefi-
ciencies caused by high-dose chemotherapy and/or irradiation,
T-cell depleted donor cells, the use of HLA-mismatched trans-
plants, intensive immunosuppression with T cells to prevent
GVHD, and antibodies, which may increase the risk for PTLD
to up to 24% (7).

It was previously demonstrated that 60-70% of PTLD
cases are associated with EBV infection (8). The presence of
EBV in lymphoid proliferation in this setting has been used
to support the diagnosis of PTLD (9,10), determine clonal
proliferation (11), and possibly identify patients at high risk
of developing PTLD (12). Although a number of groups
recommend EBV positivity to be a biomarker for diagnosing
PTLD, several others have reported EBV-negative PTLD
cases (5,13). Compared with EBV-PTLD, the pathogenesis
of EBV-negative PTLD is less well defined. EBV-negative
PTLD tends to occur later compared with EBV-positive
cases following transplantation, the majority of EBV-negative
PTLD cases are of monomorphic type, more aggressive
and carry an overall poorer prognosis (6). In all published
reports, the average occurrence time of initial EBV-negative
PTLD was at 50 months post-transplantation compared with
10 months for EBV-positive cases. It has been hypothesized
that EBV-negative PTLD cases are associated with other viral
infections, such as human herpes virus 8 and CMV (14,15),
and hit-and-run infection (16) or chronic antigen stimulation
by the graft (17).

In the present case, both the patient and donor were
EBV-negative, the patient suffered from monomorphic PTLD
only 6 months after the transplantation, and the donor devel-
oped the same type of lymphoma 1 year after the donation.
The interval to EBV-negative PTLD occurrence was signifi-
cantly shorter compared with that previously reported (18).
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Figure 1. (A) Hematoxylin and eosin staining of biopsy sections from the neoplasm revealed lymphoma cell infiltration (magnification, x40). (B) Positive CD20
staining in the lymphoma cells (original objective magnification, x40). (C) Proliferative state of lymphoma cells by Ki-67 staining. (D) Fluorescence in situ
hybridization of the X (green signal) and Y (red signal) chromosomes, showing male tumor cells in the lymphoma tissue.

The immunodeficiency caused by high-dose chemotherapy
as part of the conditioning regimen, ATG, CSA and MMF
to deplete donor T cells and prevent GVHD, haploidentical
HSCT and acute GVHD were the important factors for PTLD.
With the exception of the abovementioned reasons, precon-
ditioning therapy, chemotherapy-induced recipient stromal
abnormalities and transfection of a leukaemogenic agent (viral
or non-viral) from host to donor cells may also be associated
with malignant transformation of donor progenitor cells (19).
Since the donor developed the same type of lymphoma 1 year
after the donation, it is possible that the patient's PTLD was
transmitted from donor to recipient. It was difficult to distin-
guish between donor-transmitted and donor-derived tumors.
Donor-related malignancies are frequently reported in solid
organ transplants. According to a report from transplant centers,
a total of 21 donor-related malignancies from 14 cadaveric and
3 living donors were reported in a cohort of 34,933 cadaveric
donors and 108,062 recipients (20). A total of 15 malignancies
were donor-transmitted and 6 were donor-derived. Transmitted
tumors were defined as malignancies that are present in the
donors at the time of transplantation, while derived tumors
are de novo tumors that develop in transplanted donor hema-
togenous or lymphoid cells after the transplantation (20). In the
present case, the donor was diagnosed with DLCBL 1 year after

the donation. Although the physical and serological examination
did not reveal any evidence of DLCBL, it cannot be excluded
that the donor was in the period of transition from reactive or
polyclonal hyperplasia to aggressive non-Hodgkin lymphoma at
the time of the transplantation.

This case is noteworthy, as it demonstrates that lymphoma
may be transmitted from the donor to the recipient by
allo-HSCT, which is new evidence for the occurrence of
PTLD. Furthermore, the donor was healthy prior to the dona-
tion. Although there is no direct evidence for the association
between HSCT and the occurrence of lymphoma in the donor
and the recipient, it should be noted that the health of the donor
is a crucial factor.

In summary, we herein reported a case of PTLD trans-
mitted from donor to recipient during HSCT. Thus, more
sensitive screening assays should be performed to exclude
donors with malignant hematological cancers.
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