Case Rep Oncol 2013;6:163-168

Case Reports In DOI 10.1159/000348817 © 2013 S. Karger AG, Basel
n I Published online: March 23, 2013 1662-6575/13/0061-0163$38.00/0
www.karger.com/cro

This is an Open Access article licensed under the terms of the Creative Commons Attribution-
NonCommercial-NoDerivs 3.0 License (www.karger.com/OA-license), applicable to the
online version of the article only. Distribution for non-commercial purposes only.

Metachronous Gastrointestinal
Stromal Tumor and Acute Leukemia
after Liver Transplantation for
Cholangiocellular Carcinoma:

Is There a Link?

Anna Mrzljak® Iva Kosuta® Anita Skrti¢® Ika Kardum-Skelin®
Radovan Vrhovac®

Departments of *Medicine and bPa’chology and Cytology, University Hospital Merkur,
School of Medicine, University of Zagreb, Zagreb, Croatia

Key Words
Acute leukemia - Cholangiocellular carcinoma - Gastrointestinal stromal tumor -
Liver transplantation

Abstract

The synchronous or metachronous coexistence of gastrointestinal stromal tumors (GISTs)
with solid and hematologic neoplasms has been addressed in a non-transplant population.
However, the association with primary hepatic neoplasms and leukemias is uncommon.
Scarce data exist considering association of GISTs and other neoplasms in a transplant
population where long-term immunosuppression carries the additional burden of de novo
malignancy. We present a case of posttransplant metachronous GIST and acute biphenotypic
leukemia in a patient transplanted for intrahepatic cholangiocellular carcinoma, emphasizing
the possible link between mechanisms of carcinogenesis and influence of other factors upon
their development.

Background

Gastrointestinal stromal tumors (GISTs) are a heterogenous group of mesenchymal
tumors of the gastrointestinal tract (GIT) that account for <1% of all GIT neoplasms. The
synchronous or metachronous coexistence of GISTs with other solid tumors, mainly luminal
gastrointestinal and genitourinary neoplasms, reaches an incidence up to 30% in a non-
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transplant population, wherein the association with primary hepatic neoplasms is uncom-
mon [1, 2]. The occurrence of GISTs with hematologic neoplasms such as leukemia is
considered an uncommon entity, mainly noted in case reports or series; however, recent
data suggest an apparent nonrandom association between GISTs and myeloid leukemia [3].
The transplant population carries a risk of malignancy that is 2-4 times higher than in the
general population [4]. However, after liver transplantation, de novo GISTs [5, 6] and de
novo acute leukemias [7-9] still represent uncommon events that are mainly associated
with long-standing immunosuppression.

Herein, we present a case of posttransplant metachronous GIST and acute biphenotypic
leukemia after liver transplantation for intrahepatic cholangiocellular carcinoma (ICCC),
considering the possible link between mechanisms of carcinogenesis and influence of other
factors upon their development.

Case Report

In 2007, a 53-year-old man underwent liver transplantation with duct-to-duct biliary
anastomosis for alcoholic liver cirrhosis. The pathohistology of the explanted liver revealed
small incidental (1 c¢cm) ICCC of the left lobe (fig. 1). Immunosuppression consisted of
tacrolimus (Tac), mycophenolate mofetil (MMF) and steroids (discontinued 3 months after
liver transplantation). In 2008, during hepaticojejunostomy for stenosis of biliary anastomo-
sis, an incidental jejunal tumor was simultaneously resected. The pathohistological report
revealed a 1-cm submucosal, well-circumscribed spindle cell tumor with numerous
eosinophilic collagen globules and skeinoid fibers. Mitotic figures were low, 1 mitosis per 50
high-power fields was found. Tumor necrosis and mucosal invasion were not noted.
Immunohistochemically, tumor cells showed strong positivity for CD117, BCL2, a-actin, NSE,
S-100, and focally for CD34 (fig. 2). Tumor cells were desmin and cytokeratin negative.
Immunohistochemical results were compatible with gastrointestinal autonomic nervous
tumor, a phenotypic variant of GIST (UICC TNM classification: T1, NO, M0). The patient
successfully recovered and no further treatment was initiated. Three years later, in May
2011, he developed diarrhea and reported significant weight loss (11 kg). White blood cell
count was 7.26 x 109/1, hemoglobin 73 g/1, and platelets 32 x 109/1. Lactic dehydrogenase
was 439 IU/I (normal range <241). Stool culture tested negative. Polymerase chain reaction
for Epstein-Barr virus showed 91,200 copies/ml. Extensive diagnostic workup did not reveal
recurrence of ICCC or GIST.

Bone marrow aspiration showed leukemic infiltration with dysmorphic blast popula-
tions, one resembling lymphoblasts and the other myeloblasts (fig. 3), which immunostained
for CD7, partially positive for CD34 and were rarely cytochemically positive for both
myeloperoxidase (MPO) and alpha-naphthyl-acetate-esterase. Cytological diagnosis was
biphenotypic acute leukemia. Flow cytometry revealed expression of CD45, CD7, CD38, TdT,
HLA D/DR, CD33 and marginal presence of CD34 and MPO on malignant cells. The patient’s
karyotype 48,XY,+21,+21[2]/46,XY[50] demonstrated AML1 (21q11) tetrasomy 21 in 1.5%
of nuclei. Molecular markers evaluated by reverse transcriptase-PCR tested negative for
AML1-ETO, CBFb-MYH11, BCR-ABL p190, BCR-ABL p210 and FLT3. Due to the patient’s low
performance status, intensive chemotherapy was not administered. Treatment with oral
agents was considered. However, due to stabile blood counts and the request of the patient it
was postponed. Meanwhile, transfusional support was administered; Tac and MMF were
gradually tapered with satisfactory laboratory response and no evidence of progressive
disease. Two months later, the patient died at home of an unknown cause.
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Written informed consent was obtained from the patient’s (adult) son for publication of
this case report and any accompanying images. A copy of the written consent is available for
review by the Editor-in-Chief of this journal.

Conclusion

GISTs, the most common primary mesenchymal tumors of the GIT, account for <1% of
all gastrointestinal neoplasms. This group consists of tumors of variable mesenchymal cell
histogenesis that originate from the interstitial cells of Cajal by mutational activation of
receptor tyrosine kinases KIT (75-80%) or platelet-derived growth factor receptor
(PDGFRA) (<10%) [10].

The association of GISTs with leukemia has been addressed in the non-transplant popu-
lation, but it has not been elucidated whether it is purely incidental or in some way
pathophysiologically related. Recently, in a retrospective study on 1,892 GIST patients,
Miettinen et al. [3] showed the development of myeloid leukemia in 9 (0.48%) patients, with
a higher incidence than that expected in the general population, suggesting an apparent
nonrandom association between GIST and myeloid leukemia. The majority of leukemia cases
(67%), such as the one presented, were associated with GISTs of the small intestine.
However, to date, there are no references of coexistence of GIST and biphenotypic acute
leukemia in either the non-transplant or transplant population. Biphenotypic acute leukemia
(BAL) is a form of rare mixed-phenotype acute leukemia that expresses both myeloid and
lymphoid differentiation markers; it comprises 2-5% of all acute leukemias [11]. The
prognosis of BAL is generally poor, when compared with de novo acute myeloid leukemia or
acute lymphoblastic leukemia [12].

On the other hand, the coexistence of GISTs with solid tumors - synchronous or meta-
chronous - has an incidence of up to 30% [1, 2]. This association is related to genetic
aberrations or environmental factors predisposing the development of multi-neoplastic
disease [1]. GISTs are mainly associated with luminal gastrointestinal adenocarcinomas and
genitourinary neoplasms, whereas the association with primary hepatic neoplasms is rare.
An extensive review of the literature yielded only 1 case of synchronous presentation of
GIST and ICCC in a non-transplant patient [13]. Incidental ICCC, confirmed in the explanted
liver of our patient, highlights another interesting link in the possible association of
carcinogenesis of the presented multi-neoplastic disease.

Although ICCC tumorigenesis still remains unclear, the leading hypothesis supports the
stepwise model by which accumulation of genetic and epigenetic alterations induced by an
inflammatory process lead to the development of ICCC [14]. Pathological activation of the
KIT signaling pathway, as a result of KIT or PDGFRA activating mutations, is a central event
of GIST pathogenesis [10]. However, the same mutations have also been implicated in the
development of acute leukemia and progression of ICCC [15, 16], providing a possible link
between these malignancies. KIT is a receptor tyrosine kinase encoded by KIT (located at
chromosome 4q12) that, together with its ligand stem cell factor, is important in hematopoi-
esis, gametogenesis and melanogenesis. KIT activating mutations have been described in a
number of hematologic and non-hematologic malignancies, such as mastocytosis, acute
leukemia, germ cell tumors and GISTs [16].

However, when discussing tumorigenesis in a transplant patient, a well-known fact is
that long-term posttransplant survival carries a burden of de novo malignancy. The risk of
malignancy is 2-4 times higher than in the general population [4], with the most common
being skin cancer, solid tumors, posttransplantation lymphoproliferative disease, sarcomas
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and uterine cervical dysplasia [17]. Acute leukemia remains a rare complication after solid
organ transplantation, with the incidence ranging from 0.12 to 2.5% [18], but with a high
mortality rate (53%) [7]. Numerous mechanisms proposed in the pathogenesis of posttrans-
plant carcinogenesis include suppression of cytotoxic T cells, macrophages and natural killer
cells leading to impaired immune surveillance of malignant cells, direct carcinogenic effect of
immunosuppressive drugs, and oncogenic viruses. However, precise mechanisms by which
they induce the occurrence of posttransplantation malignancies are still not completely
understood [17, 19].

The unusual clinical course of this patient presenting with multi-neoplastic disease
offers different, although to a great extent speculative, explanations regarding the process of
tumorigenesis. Genetic predisposition has probably played an important role in the
development of multi-neoplastic disease, but the contribution of immunosuppressive agents
after transplantation should also not be underestimated.
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Fig. 1. ICCC. a Tumor showed glandular appearance with prominent desmoplastic stroma. HE. x2.
b Perineural invasion of ICCC. KS-Giemsa. x20.

Fig. 2. Immunohistochemical staining of the GIST. a CD117 staining. x2. b NSE staining. x20. ¢ S-100
staining. x20.

KARGER



Case Reports in
Oncology

Case Rep Oncol 2013;6:163-168

168

DOI: 10.1159/000348817

© 2013 S. Karger AG, Basel
www.karger.com/cro

Mrzljak et al.: Metachronous Gastrointestinal Stromal Tumor and Acute Leukemia after
Liver Transplantation for Cholangiocellular Carcinoma: Is There a Link?

Fig. 3. Bone marrow aspirate. Biomorphic blast population, one resembling lymphoblasts and the other
myeloblasts. May-Griinwald Giemsa. x1,000.
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