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ABSTRACT

Post-transplant lymphoproliferative disorders (PTLD) are referred to lymphoid and/or plasmacytic proliferation which occur as result of immunosuppression
therapy in patient underwent solid organ or allogeneic hematopoietic stem cell transplantation. Among solid organ transplant recipients, it accounts
approximately 20% of all cancers. Epstein-Barr virus (EBV) has been linked to the pathogenesis of PTLD when EBV was identified in the tumor biopsies.
In most affected patients, PTLD occurs as a result of proliferation of EBV positive B cell following immunosuppression and impaired Tcell immune activity.
EBV negative PTLD has been documented but no clear etiology has been confirmed, however theories of previous exposure to EBV which is completely
cleared at the time of PTLD is diagnosed, different viruses or chronic antigenic stimulation all been considered as provoking factors for tumor development.
Clinical symptomatology at presentation of patients with PTLD is usually indistinct from de novo lymphoproliferative disorders and chemotherapy protocols
in this group of patients are generally similar to the standard of care of lymphoma treatment according to the subtype in addition to cessation or dose
reduction of immunosuppressive therapy. We report our experience and outcome analysis in PTLD management among 23 patients from our institution

treated between 2011 and 2019.
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Introduction

Post-transplant lymphoproliferative disorders (PTLD) are a
heterogeneous spectrum of predominantly B-cell disorders, often
extra-nodal, with complex distinct pathogeneses and variable
clinical presentations determined by pathologic subtype [1]. These
disorders involve lymphoid and/or plasmacytic proliferations that
occur as a result of immunosuppression in the setting of solid organ
or allogeneic hematopoietic stem cell transplantation (HSCT). The
World Health Organization (WHO) classification of lymphoid
malignancies considers four major diagnostic post-transplant
lymphoproliferative disorder (PTLD) categories: early lesions,
polymorphic PTLD that could be either polyclonal or monoclonal,
Hodgkin lymphoma (HL), and monomorphic PTLD of which
diffuse large B-cell lymphoma is the most common [2]. PTLD
represents approximately 20 percent of all cancers and is the most
common malignancy complicating solid organ transplantation
[3,4]. Epstein—Barr virus (EBV) infection is strongly associated
with PTLD with approximately 60-80% of PTLD cases are
positive of EBV infection [5]. PTLD caused by EBV infected B

cell proliferation can originate in the transplant recipient ( host)
which most commonly occurs in solid organ transplantation or the
donor derived PTLD which commonly seen post HSCT [6,7]. EBV-
negative PTLD disease is genetically distinct from EBV+ positive
and also can be caused by other viruses such as human herpes virus
8 ( HHV-8) in post-transplantation primary effusion lymphoma
[8,9]. Development of PTLD among solid organ transplanted
patients also affected by other factors such as immunosuppressive
agents, degree of immunosuppression, EBV serostatus, time
post-transplant and age < 25 years at time of transplantation
[10-13]. Since the main 2 factors contributing to PTLD are the
immunosuppression and viral infections, aggressive tapering
of the immunosuppressive therapy found to be associated with
lower prevalence of PTLD among renal transplanted patients [14].
Prophylactic antiviral therapy was also shown to reduce the risk of
PTLD as shown in a retrospective multicenter case-control study
of renal transplant recipients [15]. Treatment strategies in PTLD
patients vary according to the recipient graft status, aggressiveness
on the lymphoma subtype and patients fitness to tolerate treatment.
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However, the general goal of treatment is to balance between
tapering immunosuppressive therapy and avoiding graft rejection.
Treatment modalities can be immunotherapy where rituximab is
the standard of care, chemo-immunotherapy as adding rituximab
to CHOP protocol found to be associated with improved complete
response (CR), radiation therapy and adaptive immunotherapy
by using EBV-specific cytotoxic T lymphocytes (EBV-CTLs)
or donor lymphocyte infusion (DLI) [16]. Herein, we report our
experience of management and outcome of 23 patients with PTLD
over the last 9 years.

Methods

This is a retrospective review of 23 patients diagnosed with
lymphoproliferative disorder (LPD) with a previous history of
solid organ transplantation mainly renal and liver transplant.
The cases of PTLD between January 2011 to December 2019
were captured from Lymphoma database in our institution. Chart
review using the electronic medical notes system (BESTCare 2.0).
Solid organ transplantation in those patients included in-house
and transplantations in other transplant centers in and outside
the Kingdom. Histological diagnosis of lymphoproliferative
disorder (LPD) was confirmed by our lymphoma pathologist and
all cases were discussed in our lymphoma tumor board. Disease
staging by computerized tomography (CT) scan, proton emission

tomography (PET) scan and bone marrow biopsy. Ann Arbor
classification and risk stratification by International Prognostic
Index (IPI) were implemented. Treatment plan of PTLD in this
group of patients was decided in our tumor board according to
the international guidelines. Response to treatment was assessed
by end of treatment and classified according to Lugano response
criteria [17,18]. Our Institutional Review Board (IRB) approval
was granted with approval number RC16-136-R.

Results

Atotal of 23 patients were diagnosed with PTLD in our institution
between 2011 to 2019 with a median follow up of 5 years.
Renal transplantation patients represented 60.8 % and liver
transplantations patients were 39.2 % .The median duration of
immunosuppression is 9 years. Data on viral serology status pre-
transplant in recipients and donors were not available in some
patients whom underwent organ transplantation abroad or in
a different transplantation centers. Patients characteristics and
PTLD disease characteristics are shown in table 1 and table 2
respectively. Progression free survival (PFS) in 3 years was 57.4%
(0.34-0.75) with median PFS 1085 days (36.2months) and overall
survival (OS) in the same period of time was 57.4 (0.34-0.75) with
median OS 6892 days (229.7 months) (figure 1).

Table 1: Patient Characteristic

Variables Total cohort (23)
N (%)
Age 10-78 median age 58
Male 12 (52)
Female 11 (48)
Comorbidities
DM 14 (60.8)
HTN 9(39.1)
IHD 2 (8.6)
Others 10 (43.4)
ECOG
0 11 (47.8)
1 5217
3 3(13.2)
4 4(17.3)
Organ transplantation
Renal 14 (60.8)
Liver 9(39.2)
Duration of transplant (y)
1-5 3(13.2)
5-10 5(21.7)
10-15 6 (26)
15-20 9 (39.1)
Live/Cadaveric transplantation
Live related 6(26.1)
Live non-related 4(17.4)
Cadaveric 7 (30.4)
Unavailable 6 (26.1)
Duration of immunosuppression at the time of LPD diagnosis (Y)
1-5 6 (26.1)
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5-10 5(21.7)
10-15 5(21.7)
15-20 6(26.2)
>20 1(4.3)
transplant status at time of PTLD diagnosis
Normal graft function 19 (82.6)
Rejection 4(17.4)
Table 2: PTLD Disease characteristics
Characteristics Total cohort (23)
N (%)
Type of PTLD
DLBCL 13 (56.5)
Burkett’s 3(13.1)
Primary CNS lymphoma 2 (8.6)
High grade NHL. NOS 2 (8.6)
MCL 1(4.4)
MM 1(4.4)
Extra-nodal NK lymphoma 1(44)
EBYV in tissue biopsy
Positive 7 (30.4)
Negative 10 (43.4)
NA 6(26.2)
PTLD stage
1 4(17.4)
2 3(13.1)
3 1(4.4)
4 10 (43.5)
NA 5(21.7)
Duration between transplantation and PTLD(Y)
1-5 7(30.3)
5-10 6(26.2)
10-15 4(17.3)
15-20 6(26.2)
Type of PTLD
Monomorphic 8(34.7)
Polymorphic 0
NA 15(65.3)
Rituximab
Yes 17 (73.8)
No 3(13.1)
NA 3(13.1)
Chemotherapy
R-CHOP 8(34.7)
R-Hyper CVAD 6(26.2)
MTX only 1(4.4)
R-CVP 2(8.4)
VRD 1(4.4)
Radiotherapy 1(44)
ANHL 0021 protocol 1(4.4)
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NA 3(13.1)
End of treatment evaluation
CR 10 (43.6)
Died 10 (43.6)
No show 1(4.4)
Relapsed 2 (8.4)
SCT 1(4.3)
Final outcome
Alive 12 (52)
Dead 11 (48)
Pragression Free Survival Follewing PTLD Diagnosis Qverall Survival Following PTLD Diagnosis
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Figure 1: A- 3 years PFS post PTLD diagnosis. B- 3years OS post PTLD diagnosis
Discussion transformation and the evolution of lymphoma [21]. On other

PTLD is a well-recognized complication of both solid organ
transplantation and allogeneic HSCT. It is one of the most
common post-transplant malignancies. PTLD may also cause
symptoms similar to those seen with organ rejection or similar to
side effects from immunosuppressive medications. For decades,
PTLD development was attributed mainly to EBV infection,
however, recent reports suggest that as many as 50% PTLD
in solid organ transplantation are not accompanied by EBV
infection [19]. PTLD develops as a result of uncontrolled B cell
proliferation due to blunted immunological surveillance. B cells
may get infected by Epstein-Barr virus (EBV) either by: (1) Post-
transplant viral reactivation; and (2) Primary EBV infection,
through the donated organ or via environmental exposure. The
majority of PTLD cases (> 85%) are usually observed in the
first post-transplant year. On the other hand, PTLD as a result of
T-cell proliferation is seen much less commonly and is mostly
EBV-negative [20]. In our case series EBV positivity in tissue
biopsies was detected in 7 patients (30.4%) and negative EBV
in 10 patients (43.4%) while no result was available in 6 patients
(26.2%). For EBV-positive transplant recipients, the development
of PTLD can be attributed to immunosuppressive-induced decline
in the T-cell immune- surveillance. EBV can integrate into normal
B-cell program leading to proliferation and transformation of
these cells. Normally, these antigens would trigger a T-cell
response capable of destruction of most of the EBV-infected
B cells. However, this immune defense mechanism has been
compromised in transplant recipients leading to unlimited B- cell

hand, pathogenesis of PTLD in EBV-negative patients is less
evident. Several hypotheses have been postulated e.g., CMV or
another viral infection, prolonged immunosuppression, allograft-
driven persistent antigenic triggering, hit-and-run hypothesis
i.e., EBV commences the pathogenic process leading to the
development of PTLD and then vanishes. Duration and degree of
immunosuppression in transplanted recipients plays an important
role in the pathogenesis of PTLD and the median duration of
immunosuppression in our study is 9 years. The degree of
immunosuppression has long been considered a major determinant
of the development of PTLD [22,23]. In particular, the degree
of T cell immunosuppression appears to be more important than
the degree of immunosuppression overall, due to the impairment
of EBV-specific T cell-mediated immunity [24]. Several studies
have suggested that higher tacrolimus levels are associated with
higher risk for PTLD, and others have reported that the net state
of immunosuppression, rather than any individual agent, increases
the risk for PTLD [25-27]. Reduction of immunosuppression
is the cornerstone of PTLD management. Rituximab therapy
is indicated in nondestructive PTLD, polymorphic PTLD,
and, monomorphic diffuse large B-cell lymphoma-like PTLD
not responding to reduction of immunosuppressive therapy.
Chemotherapy is indicated for: Burkett’s lymphoma, Hodgkin’s
lymphoma, peripheral T-cell lymphoma, primary CNS lymphoma,
and B-cell PTLD unresponsive to radiotherapy with variable
results. However, “risk-stratified sequential” therapeutic approach
seems to be promising. Other modalities may include adoptive
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immunotherapy and outpatient care. Investigational agents that are
currently under trials. Information concerning mortality of patients
with PTLD is largely based on case reports and retrospective
studies. Although the prognosis varies with clonality and extent
of disease, published series suggest overall survival rates ranging
between 25 to 35 percent [28]. As shown in (figure 1), in our case
series progression free survival (PES) in 3 years was 57.4% with
median PFS of 1085 days (36.2 months). Overall survival (OS)
for the same period was 57.4% with median OS 6892 DAYS
(229.7 months). Mortality with monomorphic PTLD has been
reported to be as high as 80 percent and the T cell subtypes had
the worse prognosis [29,30]. Of importance, many of these studies
included patients diagnosed with PTLD prior to the availability of
rituximab (anti-CD20 antibody), which appears to have improved
outcomes in CD20+ PTLD [31,32]. Nearly 3/4 of our case series
received rituximab in combination with chemotherapy. The main
limitations to our case review are the relatively low number of
patients which is mainly due to disease incidence and the difficulty
to get enough data on patients whom had the transplantation in
transplant centers out of the country.

Conclusion

PTLD is a heterogeneous spectrum of predominantly B-cell
disorders and is the most common malignancy complicating
solid organ transplantation. Several risk factors have been
linked to the development of PTLD such as degree of T cell
immunosuppression, the EBV serological status of the recipient
and the duration of post-transplant. WHO classified PTLD
according to the morphologic, immunophenotypic, genetic and
clinical features. Several treatment protocols have been used in
PTLD according to the histological subtype but generally they
are similar to the standard of care protocols used in de novo
lymphoma.
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