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Abstract

The development of malignancy, especially lymphoma, is common 
after solid organ transplant. However, concurrent malignancies are 
rare and result in a diagnostic and treatment dilemma, particularly in 
the post-transplant setting. We present a case of a 78-year-old male 
who was discovered to have a high-grade post-transplant lymphopro-
liferative disorder (PTLD) and metastatic pancreatic neuroendocrine 
tumor (PNET) 14 years after kidney transplant. He presented with 
abdominal pain and at surgical resection was found to have a large 
small intestine tumor that was consistent with high-grade diffuse 
large B cell lymphoma. Immune suppression was reduced, and stag-
ing workup was completed. Positron emission tomography-computed 
tomography (PET-CT) showed fluorodeoxyglucose (FDG)-avid met-
astatic lesions in the liver and a mass in the pancreatic head. Before 
treatment was initiated, biopsy of a liver lesion revealed metastatic 
PNET. Due to aggressiveness and potential high mortality of the lym-
phoma, he was started on rituximab, cyclophosphamide, doxorubicin, 
vincristine and prednisone (R-CHOP). After five cycles he developed 
worsening abdominal pain consistent with progression of the PNET 
and was placed on everolimus. Here we discuss the complexity of 
diagnosing concurrent primaries and the treatment of such in the post-
transplant setting.
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Introduction

Here we present an unusual case of two malignancies, high-

grade post-transplant lymphoproliferative disorder (PTLD) 
and metastatic pancreatic neuroendocrine tumor (PNET), 
presenting concurrently in the post-kidney transplant setting 
creating a significant diagnostic and treatment dilemma. The 
incidence of PTLD has been reported as high as 1% in the 
first 5 years and 2.1% 10 years after kidney transplantation 
in a French study [1]. Incidence varies depending on type of 
prior allograft where heart and lung transplants often carry the 
greatest risk that is often attributed to the high amount of im-
munosuppression needed in these patients. Although PTLDs 
are relatively common after transplant, the incidence of PNETs 
after solid tumor transplant is not well understood. PNETs are 
rare tumors with an incidence of 1/100,000 per year in the gen-
eral population and accounting for only 1-2% of pancreatic 
tumors [2]. Additionally, it is unclear if there is an association 
with the occurrence of PNET and prior solid organ transplant.

Case Report

A 78-year-old African-American male recipient of a renal 
transplant 14 years prior on immunosuppressive therapy 
presented with a 2-day history of abdominal pain and nau-
sea without emesis. His pain was similar to a prior episode 
in which he had volvulus and obstruction requiring surgical 
intervention. Abdominal X-ray was concerning for obstruc-
tion, and CT scan showed small bowel obstruction as well as 
hepatic lesions which were poorly characterized. Exploratory 
laparotomy revealed a palpable mass in the terminal ileum. He 
underwent ileocecectomy with resection of the mass. The mass 
was described as an ulcerated tumor composed of sheets of 
discohesive, randomly oriented cells which appear lymphoid 
in origin with enlarged irregular convoluted nuclei with scant 
eosinophilic cytoplasm. Relatively numerous mitotic figures 
were seen. The infiltrate extended through the muscular wall 
into serosal tissue. Immunohistochemical staining showed that 
the cells were positive for cluster of differentiation 45 (CD45), 
CD20, CD10 and bcl-6. The tumor was additionally nega-
tive for CD34, terminal deoxynucleotidyl transferase (TdT), 
CD117, CD30, anaplastic lymphoma kinase (ALK-1), epithe-
lial membrane antigen (EMA) and myeloperoxidase as well 
as Epstein-Barr encoded RNA (EBER) although a qualitative 
Epstein-Barr virus (EBV) polymerase chain reaction (PCR) 
was positive on peripheral blood. The pathology was consist-
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ent with a high-grade B cell lymphoma described as a diffuse 
large B cell lymphoma of germinal center origin (Fig. 1A, B). 
Approximately four of the identified mesenteric lymph nodes 
showed partial involvement by the lymphoma. No perforation 
of the bowel was identified. Other laboratory tests revealed 
an elevated lactate dehydrogenase of 679 U/L, hemoglobin of 
11.2 g/dL with normal white blood cell count and platelets. 
Creatinine was slightly elevated at 1.3 mg/dL which was simi-
lar to his baseline and alkaline phosphatase was also slightly 
elevated in the 140s (U/L). Due to concern for post-transplant 
lymphoma (PTLD), his immunosuppression was decreased 
and prednisone was added to his regimen.

A PET-CT (Fig. 1C, D) was performed as well as bone 
marrow biopsy to complete the workup. Bone marrow biopsy 

showed no involvement of lymphoma. His PET-CT showed 
focal fluorodeoxyglucose (FDG) uptake in the pancreatic head 
and multiple hypodense liver lesions but no other lymphad-
enopathy. He underwent a liver biopsy to characterize these 
atypical liver lesions. His liver biopsy showed grade II meta-
static pancreatic neuroendocrine carcinoma (PNET) confirm-
ing two synchronous primary cancers (Fig. 1E, F). The liver 
tumor was composed of medium-to-large cells with frequent 
mitosis (up to five per high power field) and focal necrosis. The 
tumor cells were diffusely positive for neuroendocrine marker 
synaptophysin and chromogranin and negative for lung marker 
thyroid transcription factor (TTF-1), squamous marker p63, 
colonic marker CK20, and hepatocytic markers hepatocyte 
paraffin 1 and glypican-3. The tumor cells were strongly posi-

Figure 1. (A, B) Diffuse large B cell lymphoma. (A) Hematoxylin and eosin (H&E) stain at × 40 of resected tumor from terminal 
ileum showing sheets of large, pleomorphic cells with prominent nucleoli. (B) CD20 stain which was highly positive confirming 
this tumor to be of B cell origin. (C, D) Representative frames of the PET-CT demonstrating FDG uptake in liver and pancreatic 
head after resection of small bowel tumor. (E, F): PNET. Representative H&E stains from biopsy of a liver tumor from our patient 
demonstrating a nested and trabecular arrangement of neoplastic cells with high N:C ratios, frequent mitoses, focal necrosis and 
uniform chromatin at × 10 (E) and × 20 (F). 
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tive for CK7 and weakly positive for CDX2. Due to extensive 
local involvement and concern for recurrence of lymphoma, he 
commenced standard therapy with rituximab, cyclophospha-
mide, doxorubicin, vincristine and prednisone (R-CHOP) after 
immune suppression had been decreased. The patient was able 
to complete five cycles of R-CHOP with no sign of recurrence 
of lymphoma but unfortunately had progression of the PNET. 
He was started on 5 mg of everolimis daily; however, he was 
unable to tolerate the medication and therefore, pursued pal-
liative care.

Discussion

As mentioned above, PTLD incidence varies greatly with the 
type of allograft but can reach as high as 5% cumulative inci-
dence especially after heart/lung transplantation. The risk of 
non-Hodgkin’s lymphoma has been reported to be greater than 
20 fold higher after kidney transplant compared to the gen-
eral population, and the incidence is cumulative in those with 
a solid organ transplant [3, 4]. More importantly, the progno-
sis of PTLD is poor with only 59% overall survival (OS) at 5 
years especially in those that develop PTLD early after trans-
plantation [5]. A more recent study demonstrated a mortality 
rate of 26% in those after kidney transplant in the setting of 
new therapy options [6]. Current treatment is primarily cho-
sen based on aggressiveness of disease and prognostic factors. 
Initially withdraw/reduction of immunosuppression is often 
performed which can result in 40% regression. The latter is 
thought to be mediated by allowing the natural immune sys-
tem to regain control of EBV infection, but this effect is often 
limited to more indolent disease. Additionally, there must be a 
balance between treatment of the lymphoma and rejection of 
the allograft. In aggressive disease, as in our patient based on 
increased mitotic figures, targeted therapy and chemotherapy 
are often added. Rituximab alone can achieve response rates of 
50% but are often associated with relapse [7, 8]. A phase II trial 
showed that the addition of CHOP after rituximab resulted in 
90% complete response rates in adult patients who had failed 
initial withdraw of immunosuppression; however, the toxicity 
was high at 11% [9]. Although there is no current standard, 
in patients with high-risk monoclonal disease, it is accepted 
to add chemotherapy to achieve a long-lasting response and 
prevent relapse.

Although, there is a known increased risk of non-Hodg-
kin’s lymphoma in the post-transplant setting, the incidence 
of PNETs after solid tumor transplant is unknown. In a large 
cohort study that linked the United States scientific registry 
transplant recipients from 1987 to 2008 and 13 state cancer 
registries, investigators compared standardized incident ratios 
(SIRs) in 175,732 solid transplant recipients which demon-
strated that there was an increased SIR of pancreatic cancers 
of 1.46 [10]. However, it is unclear whether this increased risk 
included PENTs. Immune suppression and viral infection have 
been linked as possible causes of many malignancies after 
transplant, although this does not account for all cases. There 
have been small reports that immune suppression itself may 
play a role in the development of neuroendocrine tumors as 

in human immunodeficiency virus (HIV) infection and in the 
post-transplant setting (cancer.net) [11], but as of yet, there 
has not been a clear association with solid organ transplant 
and the development of PNETs. The incidence in the general 
population as mentioned above is approximately 1/100,000 
and accounts for a small number of all pancreatic cancers. For 
patients with localized disease and/or localized metastatic in-
volvement of the liver, resection can be offered for curative 
intent. However, this is not an option in patients with poor he-
patic function or bilobar involvement of the liver. In asympto-
matic metastatic PNET, observation is acceptable until symp-
toms develop. For symptomatic PNET, somatastatin analogs, 
everolimus and sunitinib are all options for first-line treatment. 
Chemotherapy is often reserved for large tumor bulk or poorly 
differentiated PNET requiring quick initial response.

This case is unique in that the patient developed two pri-
mary cancers after renal transplant. Concurrent primaries often 
provide a dilemma for diagnosis and treatment, and in this case 
it was even more complicated by history of renal transplant. 
The liver lesions were initially thought to be related to lym-
phoma, but based on suspicion from location and appearance, 
we were concerned about a second cancer. Therefore, biopsy 
was pursued which was important in this case to determine 
treatment and response. As mentioned above, the two tumors 
are treated very differently. Both tumors were felt to be rela-
tively aggressive but the PTLD was felt to be the primary con-
cern due to early high mortality if not treated. Due to extensive 
local involvement, aggressiveness of pathological features and 
concern for recurrence, he commenced therapy with R-CHOP 
after immune suppression had been decreased. Doxorubicin 
has been shown to have activity in PNET in combination with 
streptozocin [12] and therefore, in this case, was felt to po-
tentially target both tumors. The patient was able to complete 
five cycles of R-CHOP but unfortunately had progression of 
the liver lesions with severe abdominal pain. Based on the 
previous biopsy of the liver, we concluded that his lymphoma 
was in remission but that the PNET was progressing. He com-
menced everolimus as first-line PNET treatment but did not 
tolerate therapy well and opted for palliative care.

Currently, there is not sufficient data to determine if PNET 
is more common after transplant and if these tumors have dif-
ferent clinical behaviors. It is important to have clinical suspi-
cion for the development of other rare tumor types after trans-
plant, as synchronous primaries can occur as in this case and 
require specialized treatment and attention.
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Abbreviations

PTLD: post-transplant lymphoproliferative disorder; PNET: 
pancreatic neuroendocrine tumor; PET-CT: positron emission 
tomography-computed tomography; FDG: fluorodeoxyglu-
cose; R-CHOP: rituximab, cyclophosphamide, doxorubicin, 
vincristine, prednisone; CD: cluster of differentiation; TdT: 
terminal deoxynucleotidyl transferase; ALK-1: anaplastic 
lymphoma kinase 1; EMA: epithelial membrane antigen; 
EBER: Epstein-Barr encoded RNA; EBV: Epstein-Barr virus; 
PCR: polymerase chain reaction; TTF-1: thyroid transcription 
factor; SIR: standardized incident ratios; HIV: human immu-
nodeficiency virus
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