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Abstract

BACKGROUND

Patients with a history of solid organ transplantation (SOT) or hematopoietic stem
cell transplantation (HSCT) are at an increased risk of developing post-transplant
lymphoproliferative disorder (PTLD). The gastrointestinal (GI) tract is commonly
affected as it has an abundance of B and T cells.

AIM
To determine typical GI-manifestations, risk factors for developing PTLD, and
management.

METHODS
Major databases were searched until November 2021.

RESULTS

Non-case report studies that described GI manifestations of PTLD, risk factors for
developing PTLD, and management of PTLD were included. Nine articles written
within the last 20 years were included in the review. All articles found that
patients with a history of SOT, regardless of transplanted organ, have a prope-
nsity to develop GI-PTLD.
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CONCLUSION

GI tract manifestations may be nonspecific; therefore, consideration of risk factors is crucial for
identifying GI-PTLD. Like other lymphoma variants, PTLD is very aggressive making early
diagnosis key to prognosis. Initial treatment is reduction of immunosuppression which is effective
in more than 50% of cases; however, additional therapy including rituximab, chemotherapy, and
surgery may also be required.

Key Words: Post-transplant lymphoproliferative disorder; Gastrointestinal manifestations; Reduction of
immunosuppression; Risk factors; Epstein-Barr virus

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Patients with a history of solid-organ or hematopoietic stem cell transplantation are at an
increased risk of developing post-transplant lymphoproliferative disorder (PTLD). The gastrointestinal
(GI) tract is commonly affected as it has an abundance of B and T-cells. GI tract manifestations may be
nonspecific; therefore, consideration of risk factors is crucial for identifying GI-PTLD. Like other
lymphoma variants, PTLD is very aggressive making early diagnosis key to prognosis. Initial treatment is
reduction of immunosuppression which is effective in more than 50% of cases; however, additional
therapy including surgery and chemotherapy may also be required. We performed a systematic review of
GI-PTLD to better describe GI manifestations, risk factors for disease, and management of GI-PTLD.

Citation: Reiche W, Tauseef A, Sabri A, Mirza M, Cantu D, Silberstein P, Chandan S. Gastrointestinal
manifestations, risk factors, and management in patients with post-transplant lymphoproliferative disorder: A
systematic review. World J Transplant 2022; 12(8): 268-280

URL: https://www.wjgnet.com/2220-3230/full/v12/i8/268.htm

DOI: https://dx.doi.org/10.5500/wjt.v12.i8.268

INTRODUCTION

While primary and secondary lymphoid neoplasms only constitute 1%-4% of all gastrointestinal (GI)
malignancies[1,2]; post-transplant lymphoproliferative disorder (PTLD) is one of the most common
post-transplant malignancies within the GI tract. PTLD is a lymphoma variant which can manifest in
patients having solid organ transplantation (SOT) or hematopoietic stem cell transplantation (HSCT).
Patients with a history of SOT are at increased risk of developing PTLD which may be more prone to
develop in the GI tract. Review of the typical GI symptoms and timing of symptom development will be
invaluable to the clinician caring for patients with a transplantation history, especially as this patient
population continues to grow. Risk factors for developing PTLD are important to identify as PTLD can
present in a myriad of ways and clinical suspicion greatly aids in timely evaluation and treatment for
PTLD. We performed a review of the GI manifestations of PTLD. We described risk factors associated
with the development of PTLD. Additionally, we reviewed the management of patients diagnosed with
PTLD and associated complications.

MATERIALS AND METHODS

Protocol
This review has been in accordance with the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses Statement (PRISMA)[5].

Eligibility criteria, literature search, and search strategy
An expert librarian conducted a systematic literature search using a priori protocol to identify studies
reporting on GI-PTLD manifestations, risk factors for the development of GI-PTLD, and management of

”ooau o

GI-PTLD. The search strategies included “gastrointestinal manifestations”, “risk factors”, “manage-
ment”, “reduction of immunosuppression”, “post-transplant”, “lymphoproliferative disorder”, “EBV”,
and “PTLD”. The search was run in November 2021 across multiple databases, including Medline, and
Scopus. The search was restricted to articles in English and identified searches were exported to a
reference manager (EndNote). We cross-checked reference lists of identified sources for additional

relevant studies. We also cited high-quality articles in Reference Citation Analysis (https://www.refere
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ncecitationanalysis.com).

Study selection

This systematic review included studies that evaluated GI manifestations of PTLD. Studies were
included irrespective of primary organ transplantation. Information was gathered from nine of the most
relevant articles pertaining to GI-PTLD. Additional studies were incorporated to provide background
on PTLD manifestations, risk factors, imaging, treatment, and outcomes. Studies reporting performance
in pediatric age groups (< 18 years), conference abstracts, and non-English studies were excluded.
Studies were restricted to full text. Two authors decided on the final selection (Reiche W, Tauseef A).
Details presented in PRISMA flow diagram (Supplementary Figure 1).

RESULTS

PTLD can manifest as nodal or more commonly as extranodal disease occurring in solid organ tissue
outside of lymph nodes[6]. The most involved extranodal sites are the GI tract (23%-30%), lungs (4 %-
23%), bone marrow (15%-17%), central nervous system (5%-15%), liver (5%-13%), and the allograft itself
(15%-19%)[7-9] in Figure 1. The GI tract is one of the most affected organs due to the preponderance of B
and T lymphocytes which are prone to develop malignant change[10]. Patients with GI-PTLD usually
present with nonspecific constitutional symptoms including fatigue, fever, night sweats, lymphaden-
opathy, and weight loss[11,12]. Not uncommonly, patients may also have nausea, vomiting, abdominal
pain, abdominal fullness, diarrhea or increased ostomy output, and occult or evident bleeding. PTLD
may present as a small bowel obstruction, GI bleeding, gastric or intestinal perforation, or obstruction
[13].

One study evaluating the location of PTLD found the stomach was one of the most common sites of
involvement. Out of a total of 472 patients, 56 patients (11.9%) had gastric PTLD while 415 patients
(88.1%) had PTLD in other locations[13] (Table 1). The small bowel is another common area of
involvement, PTLD of the small bowel was diagnosed in 50% of patients having PTLD after small bowel
transplantation (SBT)[14]. In patients requiring surgery for GI-PTLD complications, organ involvement
varied: Small bowel (50%), proximal right colon (31.2%), and stomach, duodenum, and transverse colon
(6.2%)[15].

SOT or HSCT are known risk factors for developing lymphoma or other lymphoproliferative
disorders[11]. While studies have shown GI-PTLD can develop after most types of transplant, the
incidence of PTLD after intestinal transplantation was determined to be higher than other types of SOT
[16]. The mean time to PTLD varies and is dependent on host factors and transplant type. One study
found the mean time for development of PTLD is 1 year for patients having HSCT, while the time to
PTLD presentation may be up to 7 years after SOT[11,16-18]. The mean interval from transplantation to
PTLD diagnosis after SBT was 2.7 years[14]. After liver transplantation, the average time from
transplantation to diagnosis of PTLD was 7.2 years[15].

Induction and maintenance regimens are selected based on the risk of acute organ rejection associated
with the transplant. T-cell depleting therapy (recombinant anti-thymocyte globulin), interleukin-2
receptor subunit alpha (IL2RA), or no immunosuppression may be used for induction therapy. For
instance, for adult heart transplants, T-cell depleting therapy is most commonly used for induction;
however half of transplant patients do not receive induction[19]. In lung transplants, induction therapy
is used nearly 80% of the time and most commonly IL2RA are used[20,21]. For kidney transplants,
induction therapy is provided 90% of the time and is usually T-cell depleting therapy[22,23]. Most
commonly, induction is not used after liver transplant[24,25]. For pancreas transplant induction, T-cell
depleting therapy is most commonly used (90%)[26]. Lastly, intestinal transplant induction is usually
comprised of T-cell depleting agents (63.9%) or no induction (27.8%)[27]. Current trends in maintenance
immunosuppression therapy for pancreas, heart, lung, kidney, liver, intestinal transplants are as
follows: Pancreas transplants most often use tacrolimus, mycophenolate mofetil (MMF) and nearly 70%
of patients are on corticosteroids[26]. Heart transplant maintenance therapy most often includes
tacrolimus and MMF and corticosteroids are used nearly 50% of the time[19]. Lung transplants typically
are treated with tacrolimus, MMF, and corticosteroids (80%)[21]. Kidney transplants are either treated
with tacrolimus, MMF, and corticosteroids (54.1%) or tacrolimus and MMF (36.8%)[22,23]. Liver
transplants are typically treated with tacrolimus, MMF, and steroids in 65% of patients[24,25]. Intestinal
transplants are treated with tacrolimus (73%) and corticosteroids may be used (37.4%)[28].

Imaging findings of GI-PTLD are variable and can appear as wall thickening, dilatation, an eccentric
or exophytic mass, luminal ulceration, short segment intussusception, and soft tissue nodules in the
peritoneum (Figure 2)[12]. Solid organ involvement is usually in the form of infiltrating lesions
appearing as a solitary or a multi-nodular mass[17]. Additional risk factors for developing GI-PTLD
include induction immunosuppression, prolonged duration of immunosuppression, younger age, fewer
human leukocyte antigen matches, use of anti-lymphocyte antibodies, prior splenectomy, cytomega-
lovirus (CMV), Epstein-Barr virus (EBV), hepatitis C, and human herpesvirus 8 (HHV-8)[10,12,15,17,29,
30] (Table 2). EBV is the most common risk factor for developing PTLD, risk is higher in recipients who
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Table 1 Study details

Ref.

Classification

Localization of PTLD Time from transplant to PTLD (yr)

Monomorphic Polymorphic

Wozniak et al[17]

Koo et al[14]

Khedmat et al[13]

Khedmat et al[16]

Cruz Jr et al[15]

Ganne et al[18]

Small bowel: 9/19 74 9/19 10/19
Colorectal: 3/19

Liver: 2/19

Small bowel: 11/12 27 1/12 8/12
Colorectal: 1/12

Stomach + small bowel: 13/45 41 23/39 13/39
Stomach + pancreas: 3/45

Stomach + liver: 7/45

Stomach: 56/472

Colorectal + liver: 10/73 41 36/57 18/57
Colorectal + small bowel: 22/73

Colorectal + stomach: 2/73

Colorectal: 81/563

Colorectal: 6/17 7.2 13/17 3/17
Small bowel: 11/17

Small bowel: 1/8 48 0/2 2/2

Stomach: 1/8

PTLD: Post-transplant lymphoproliferative disorder.

Nodal
(20%)

Extranodal
(80%)

GI tract
(23%-30%)

Liver
(5%-13%)

CNS
(5%-15%)

Bone marrow
(15%-17%)

Lungs
(4%-23%)

Allograft
(15%-19%)

DOI: 10.5500/wjt.v12.i8.268 Copyright ©The Author(s) 2022.

Figure 1 Distribution of post-transplant lymphoproliferative disorder by organ involvement. GI: Gastrointestinal.
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are initially seronegative but develop positivity after transplantation[15,31,32]. EBV can be transmitted
via the graft; however, non-leukoreduced blood products also have the potential to transmit EBV[31].
EBV is present in 60%-70% of patients diagnosed with PTLD[30]. CMV can increase the likelihood of
developing PTLD by seven times[33,34]. Hepatitis C and HHV-8 are also risk factors for developing
PTLD especially when patients have EBV seropositivity[33]. If more than one risk factor is present, there
appears to be cumulative risk[35].

According to the revised 2017 World Health Organization classification of tumors of hematopoietic
and lymphoid tissues, PTLD is categorized into four major groups based on morphologic pattern: Non-
destructive PTLD, monomorphic PTLD, polymorphic PTLD, and classic Hodgkin lymphoma PTLD.
Apart from the polymorphic group, all other groups are further sub-categorized. Non-destructive PTLD
are usually EBV-positive and are characterized by architectural preservation of the involved tissue
without features suggestive of malignant lymphoma. The subcategories for non-destructive PTLD
include plasmacytic hyperplasia, florid follicular hyperplasia, and infectious mononucleosis PTLD.
Monomorphic or polymorphic PTLD may follow non-destructive PTLD lesions; however, most non-
destructive PTLD have polyclonal B-cells. Polymorphic-PTLD are characterized by a heterogenous
population that includes immunoblasts, plasma cells, and small to moderate sized lymphoid cells that

August 18,2022 | Volume12 | Issue8 |
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Table 2 Study details regarding gastrointestinal post-transplant lymphoproliferative disorder

Ref. Noted findings regarding GI-PTLD

Plummer et  PTLD presentation is non-specific. Prognosis is variable dependent on burden of disease, age at the time of diagnosis, and morphological
al[11] subtype

Smalletal  EBV infection is crucial in the pathophysiology of PTLD. EBV+ patients are more likely to respond to RIS. Chemotherapy can be utilized
[7] after RIS if RIS appears unsuccessful

Dako et al Imaging of PTLD involving GI tract is variable. Imaging of PTLD may appear as a large mass, luminal ulceration, intussusception, or soft
[12] tissue nodules

Wozniak et Risk of acute cellular rejection increased when treatment for PTLD occurred. Notable risk factors for PTLD include chronic immunosup-
al[17] pression, viral infection, and increased time from transplantation

Koo et al[14] Incidence rate of PTLD after small bowel transplantation was up to 50%

Khedmat et  Clinical presentation of PTLD is nonspecific. Early treatment with RIS, rituximab, chemotherapy, or surgical therapy, if indicated, can
al[13] decrease mortality rates

Khedmat et  Patients with PTLD and colorectal symptoms were noted to have a higher risk of metastatic disease. Colorectal PTLD may occur more
al[16] frequently and may be more aggressive in men compared to women. Multi-organ failure may be more common in men compared to
women if there is colorectal PTLD

Cruz]Jretal Surgical intervention uncommonly required for PTLD. Most common surgical need is for intestinal obstruction
[1]

Ganneetal  PTLD was found to respond to rituximab irrespective of EBV status. Patients with higher EBV titers usually benefited from combination
[18] RIS, rituximab, and CHOP therapy. EBV-specific donor cytotoxic lymphocyte infusions may be effective but may lead to graft rejection. GI
bleeding may be a presenting feature of disease

PTLD: Post-transplant lymphoproliferative disorder; EBV: Epstein-Barr virus; RIS: Immunosuppression; GI: Gastrointestinal.

DOI: 10.5500/wjt.v12.i8.268 Copyright ©The Author(s) 2022.

Figure 2 Endoscopic appearance of post-transplant lymphoproliferative disorder. A: Nodular and ulcerated mucosa noted in the sigmoid colon; B:
Ulcerated rectal mass.

efface the architecture of lymph nodes or may form destructive lesions but do not fulfill the criteria for
lymphoma. Most cases of polymorphic-PTLD are EBV-positive. Monomorphic PTLD comprise 60%-80%
of all PTLD and fulfill criteria for B-cell or T/natural killer-cell neoplasms (Figures 3-6). The least
common form of PTLD are the classic Hodgkin lymphoma PTLD which are almost always EBV-positive
[36].

Distinction is often made between early PTLD and late PTLD. The former more often associated with
EBV positivity and graft involvement while less commonly associated with monomorphic morphology
and less often presenting as extranodal disease[8]. Treatment has not been found to differ based on this
categorization[29,37,38]. Studies comparing early vs late PTLD have not shown a significant difference
in survival[39,40]. Determination of EBV status is a crucial first step after the diagnosis of GI-PTLD has
been made. EBV-specific cytotoxic T-cell immunity or donor lymphocyte infusions have been used as
second line therapies if reduction of immunosuppression (RIS) or rituximab is not working, patients
with EBV may be more responsive to RIS than patients without EBV[7,18]. However, there is no
approved treatment in the United States or Europe. Several studies have failed to show improvement
with antivirals alone in instances when patients have EBV and PTLD[29,31,,40,,41,].

Once GI-PTLD diagnosis has been confirmed with endoscopic biopsy, patients can be managed with
RIS, chemotherapy, and surgical intervention for complications[11]. The most important first step in
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Figure 3 Post-transplant lymphoproliferative disorder, monomorphic type (extranodal marginal zone lymphoma of mucosa-associated
lymphoid tissue) arising in a sigmoid colon polyp. A: 4 x/6 mm; B: 60 x/400 um; C: 100 x/240 ym; D: 100 x/240 ym. Hematoxylin & eosin stain showed a

dense lymphoid infiltrate in the lamina propria composed of monotonous small-sized lymphoid cells with mature chromatin and abundant clear cytoplasm. Ki-67
showed low proliferation index.

DOI: 10.5500/wijt.v12.i8.268 Copyright ©The Author(s) 2022.

Figure 4 Immunohistochemical and in-situ hybridization staining of post-transplant lymphoproliferative disorder, monomorphic type
(extranodal marginal zone lymphoma of mucosa-associated lymphoid tissue) arising in a sigmoid colon polyp. A: CD20, 100 x/240 um; B: B-
cell lymphoma (BCL)-2, 100 x/240 um; C: CD10, 100 /240 um; D: BCL-6, 100 x/240 pm; E: CD5, 100 x/240 pym; F: EBER-ISH (inset: Positive control), 100 x/240
um. The monotonous small-size lymphocytes stained positive for CD20 and B-cell lymphoma-2 and were negative for the rest of the stains.

treatment is RIS[11,15]. Immunosuppressant therapy is usually decreased to 50% for calcineurin-
inhibitors (cyclosporine, tacrolimus) and MMF or azathioprine, if also prescribed, are discontinued[42].
In the largest study to date evaluating the efficacy of standard RIS, response was nearly 45%. Rates of
up to 80% have been reported[31]. More than 70% of the time, RIS will be efficacious regardless of PTLD
subtype, EBV status, and early vs late disease. RIS may not be sufficient in monomorphic PTLD[43]. RIS
may not work if the disease is bulky, the cancer stage is severe, if multi-organ dysfunction is present, if
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Figure 5 Post-transplant lymphoproliferative disorder, monomorphic type (diffuse large B-cell lymphoma, non-germinal center type)
arising from an ulcerated anal mass. A: 4 x/6 mm; B: 60 x/400 pm; C: 100 x/240 pm; D: 100 x/240 ym. Hematoxylin & eosin stain showed a diffuse lymphoid
infiltrate composed of large pleomorphic cells with clear to eosinophilic cytoplasm, irregular nuclear contours, and prominent nucleoli in a background of fibroadipose
tissue. Ki-67 showed high proliferation index.
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quick treatment is needed, or for older adults[33,44]. Although beneficial as the first step in manage-
ment, RIS can be associated with acute cellular rejection with the highest risk in the first year after
transplantation[36].

If RIS is not sufficient, patients should be considered for antiviral therapy, rituximab, and
chemotherapy[7]. Treatment is dependent on the PTLD subtype. Classical Hodgkin lymphoma PTLD is
treated with standard adriamycin, bleomycin, vinblastine, and dacarbazine. Patients with PTLD diffuse
large B-cell lymphoma type are treated according to the PTLD-1 trial with rituximab induction (weekly
rituximab for four weeks) followed by stratification based on response. Patients in clinical remission
may be treated with maintenance rituximab weekly for 4 wk. Patients with a suboptimal response may
be treated with rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone (Figure 7)[45].

Rituximab has been found to be an effective therapy for PTLD. In one study including 8 patients with
PTLD after SOT, complete resolution of PTLD was observed in 7 cases. Rituximab was administered at a
dose of 375 mg/m?once a week for four consecutive weeks. Additionally, this study found patients with
PTLD usually respond to anti-CD20 monoclonal antibodies irrespective of EBV status[18]. Radiotherapy
has been found to have a favorable effect in stage 1 plasmacytoma-like PTLD; however, it is infrequently
used for solitary PTLD. Radiotherapy is most often utilized in treatment for central nervous system
PTLD[45].

Surgery should be considered in patients who develop GI complications including perforation,
hemorrhage, and most commonly intestinal obstruction. Surgical resection is rarely considered in
patients as PTLD tends to be multi-focal. A retrospective review of 5677 patients after isolated liver
transplantation found only 16 patients developed post-transplantation GI complications associated with
PTLD requiring surgical intervention. Overall mortality in this cohort was 69% and most patients died
within the first year of explorative laparotomy. This same study found initial mortality higher in
patients receiving surgery; however, long-term outcomes do not appear to be affected[15]. Prognosis is
dependent on burden of disease, location of PTLD, morphological subtype, and other patient-related
factors[11]. Once present, PTLD progression is aggressive; however, early appropriate treatment can
decrease mortality rates. In one study comparing gastric PTLD and non-gastric PTLD, patients
developing GI-PTLD had survival rates of 71% and 54% at one and five years, respectively[13].

Mortality rates in patients requiring surgery compared to rituximab and chemotherapy found no
significant difference between treatment type. Mortality associated with surgical treatment was 16%,
like that observed in patients who received rituximab. While mortality rates in patients treated with
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Figure 6 Immunohistochemical and in-situ hybridization staining of post-transplant lymphoproliferative disorder, monomorphic type
(diffuse large B-cell lymphoma, non-germinal center type) arising from an ulcerated anal mass. A: CD20, 100 x/240 um; B: CD10, 100 x/240 ym;
C: B-cell ymphoma (BCL)-6, 100 /240 um; D: MUM-1, 100 %/240 um; E: c-MYC, 100 x/240 pm; F: BCL-2, 100 x/240 um; G: CD30, 100 x/240 um; H: CD21, 100
/240 pym; I: EBER-ISH (inset: Positive control), 100 x/240 ym. The large pleomorphic lymphocytes stained positive for CD20, B-cell lymphoma (BCL)-6, MUM-1, and
BCL-2. These cells had a borderline staining for c-MYC (30%-40%), but FISH studies were negative for c-MYC rearrangements. CD30 was positive only in a subset
of cells. EBER-ISH was negative.CD21 was negative and showed loss of follicular dendritic meshwork.

chemotherapy and radiotherapy with interferon alfa were 42.6% and 33 %, respectively[13]. A favorable
response to treatment has been noted in EBV-positive patients as they were more responsive to RIS
compared to EBV-negative patients[29]. Similarly, a favorable outcome was also noted in patients who
had localization to the stomach[13].

Conversely, colorectal involvement has been associated with a more severe disease presentation than
PTLD involving non-colorectal sites. In one study, 75% of patients who developed colorectal symptoms
had multi-organ involvement, significantly higher than the control group[16]. This same study found
colorectal involvement was more likely in men. Male transplant patients developed colorectal PTLD
more often than women 19.3% to 8.5%, respectively. Similarly, male transplant patients had a
significantly shorter time from transplantation to diagnosis of the disease.

DISCUSSION

PTLD should be considered in patients with a history of SOT or HSCT as the large resident lymphocyte
population in the GI tract has increased potential to develop malignancy. PTLD should be suspected to
occur sooner after HSCT, within 1 year, and on average 4 to 5 years after SOT. However, there are
multiple factors which appear to have a role in the time to development such as level of immunosup-
pression and presence of concomitant disease. Transplant type also appears to impact time to
development as induction, maintenance, and the extent of inherent lymphoid tissue in the graft all
contribute to the relative risk of developing PTLD. For instance, PTLD occurred sooner on average after
small bowel transplant and later for liver transplant; in the studies reviewed, there was an approximate
4.5-year difference in time to onset of PTLD. Induction therapy, associated with increased risk of PTLD,
is less frequently used after liver transplant while it is commonly used after intestinal transplants. The
small bowel also has a greater supply of lymphoid tissue compared to the liver.

Diagnosis of PTLD can be problematic as the clinical spectrum and diagnostic testing are nonspecific.
The illness script of PTLD is highly variable ranging from nonspecific abdominal symptoms to overt
hemorrhage, perforation, or obstruction. The stomach and small intestine are the most frequently
involved organs in the GI tract making clinical questioning and inquiry of symptoms which may
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Figure 7 Workflow of the treatment for post-transplant lymphoproliferative disorder.PTLD: Post-transplant lymphoproliferative disorder; EBV:
Epstein-Barr virus; GI: Gastrointestinal; MMF: Mycophenolate mofetil; ABVD: Doxorubicin, bleomycin, vinblastine, and dacarbazine; DLBCL: Diffuse large B-cell

lymphomas.
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represent pathology in these organs important. Imaging findings of PTLD in the GI tract may range
from focal intraluminal disease to perforation or metastatic disease. The various clinical presentations
and wide-ranging imaging findings make it difficult to specifically identify PTLD by clinical
presentation or imaging alone.

Consideration of PTLD should increase in patients with risk factors. Most importantly determination
of EBV-status and risk factors for EBV infection need to be determined. EBV infection has been noted to
increase the risk of PTLD by 6-76 times[46]. As mentioned previously, elucidation of details
surrounding the transplant including transplant type, determination of RIS regimen including whether
induction therapy was utilized are important. As transplantation continues to increase, so will the
number of patients at risk for development of PTLD[14,19,22,23,25].

Like other lymphomas, PTLD is aggressive and mortality rates improve with early treatment.
Prognosis and treatment are dependent on time of disease presentation, morphological subtype of
PTLD, and concomitant systemic disease. The most important step in management is RIS; which is
usually efficacious. Subsequently, rituximab and chemotherapy based on morphologic subtype have
been found to be effective[18]. Differences in outcomes between surgery and treatment with rituximab
are not well elucidated, nor is the role of endoscopy in management of PTLD. Broadly, treatment must
consider both the risk of acute graft rejection and worsening lymphoproliferative disorder.

CONCLUSION

This study is a systematic review elucidating GI manifestations, associations, and management of GI-
PTLD. Key points after review of the included studies are the presentation, imaging, and direct
appearance of GI-PTLD is highly variable making clinical suspicion essential for timely diagnosis.
Patients with nonspecific GI symptoms, and history of organ transplantation, should be evaluated for
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GI-PTLD. Early detection is key for prognosis. Lastly, treatment is dependent on several factors and
may include RIS, rituximab, chemotherapy, surgery, or a combination of these interventions. Initial
treatment is intuitive and technically easy; however, RIS can be associated with acute graft rejections.

ARTICLE HIGHLIGHTS

Research background

Post-transplant lymphoproliferative disorder (PTLD) is one of the most common post-transplant
malignancies within the gastrointestinal (GI) tract. PTLD is a lymphoma variant which can manifest in
patients having solid organ transplantation (SOT) or hematopoietic stem cell transplantation (HSCT).

Research motivation

The current understanding of GI manifestations of PTLD including timing to development, risk factors
for development, and treatment is limited by small sample size. Previous studies have noted a
propensity for the GI tract to develop PTLD; therefore, more information regarding when it may
develop, how it manifests, and treatments are needed especially as transplantation becomes more
prevalent.

Research objectives

To identify the timing and clinical presentation of GI-PTLD, risk factors for its development, and
treatment.

Research methods
We performed a systematic review after an extensive literature search.

Research results

The timing of GI-PTLD is variable but on average develops 4-5 years following SOT and may occur
within 1 year after HSCT. Presentation may be insidious including nonspecific abdominal discomfort to
fulminant hemorrhage, perforation, or obstruction. GI-PTLD is most likely to develop in the small
intestine and stomach. Transplant type, level of induction and maintenance immunosuppression,
Epstein-Barr virus-status among other risk factors increase the likelihood one may develop PTLD. PTLD
is aggressive and mortality improves with early treatment which is dependent on extent of disease, and
morphological subtype. The most important step of therapy is reduction of immunosuppression (RIS)
which usually is effective.

Research conclusions

The presentation, imaging, and direct appearance of GI-PTLD is highly variable making clinical
suspicion key for diagnosis. Early detection is key for prognosis; therefore, consideration of risk factors
is essential. Treatment is dependent on several factors and may include RIS, rituximab, chemotherapy,
surgery, or a combination of these interventions. Initial treatment is intuitive and technically easy;
however, RIS can be associated with acute graft rejections.

Research perspectives

This study suggests ascertainment of risk factors is crucial for increasing clinical suspicion when
assessing patients who may have GI-PTLD. The clinical and radiological presentation of GI-PTLD is
highly variable; therefore, a high index of suspicion for GI-PTLD must be maintained so that early
endoscopic diagnosis may allow for targeted treatment. Future prospective studies are needed to better
elucidate incidence rates of GI-PTLD and the role of endoscopy in treatment.
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