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Gastric antral vascular ectasia in a pediatric patient with neuroblastoma who
underwent tandem stem cell transplantation
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Abstract

Gastric antral vascular ectasia (GAVE) is an angiodysplastic disorder, which causes severe and prolonged gastric
bleeding. Although GAVE has been described in adult patients treated with hematopoietic stem cell transplanta-
tion (HSCT), a few cases involving pediatric patients have also been reported. A 5-year-old boy with neuroblas-
toma (NB) developed severe hematemesis after undergoing tandem HSCT, i. e. autologous peripheral blood stem
cell transplantation (auto-PBSCT), followed by allogeneic cord blood transplantation (allo-CBT). The patient suf-
fered oral feeding difficulties because of the effects of chemotherapy and an unbalanced diet. Intravenous Busul-
fan (ivBU) was used as a conditioning regimen for the auto-PBSCT. The diagnosis of GAVE was made based on
endoscopy of the upper gastrointestinal tract on day 31 after the allo-CBT. Argon plasma coagulation (APC) was
performed twice, and the complete resolution of GAVE was confirmed by an endoscopic re-evaluation, conducted
on day 87. GAVE in this case might have been associated with ivBU treatment. Atrophy of the gastric mucosa due
to loss of appetite might also have contributed to GAVE. NB was treated using high-doses of alkylating agents,
such as BU. Such treatment can cause significant mucositis of the oral cavity as well as vascular lesions and is asso-
ciated with GAVE. Therefore, GAVE should be considered when gastrointestinal bleeding occurs in NB patients
treated with HSCT. APC might be effective against HSCT-GAVE.
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Introduction

Case presentation

Gastric antral vascular ectasia (GAVE) is a rare disor-
der often causing severe bleeding in the upper gastroin-
testinal tract'. GAVE is sometimes observed after hema-
topoietic stem cell transplantation (HSCT), and the
incidence of GAVE after HSCT (HSCT-GAVE) is
reported to be about 2.2%?. Although, it has been found
to be associated with the use of busulfan (BU) and sinu-
soidal obstruction syndrome (SOS)?, the pathogenesis of
HSCT-GAVE is still unclear. Here, we describe the case
of a neuroblastoma (NB) patient with HSCT-GAVE, who
underwent tandem HSCT.

A 5-year-old boy was admitted to our hospital due to
loss of appetite. He was generally well apart from being
anemic (hemoglobin level: 9.5 g/dl) and weighed 13.3
kg (standard deviation: —2.1) on admission. Other inves-
tigations revealed a right adrenal tumor, and a biopsy
examination demonstrated that it was a neuroblastoma.
Multiple bone metastases and bone involvement were
detected, which were comparable with stage 4 of the dis-
ease and the anemia could have been the result of bone
marrow metastasis. The patient was treated with 5
courses of chemotherapy, followed by a high-dose che-
motherapy and autologous peripheral blood stem cell
transplantation (auto-PBSCT). After the chemotherapy,
the patient underwent primary surgical resection and
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Figure 1. Endoscopic appearance of gastric antrum

An endoscopic image of the patient obtained on day 32 after the
cord blood transplant.
Capillary enlargement and randomly distributed red spots were seen
in the antrum (so-called “honeycomb stomach”).

radiotherapy (primary tumor: 30.6 Gy and metastatic
lesions: 19.8 Gy). The PBSCT conditioning regimen
consisted of intravenous BU (ivBU) (19.2 mg/kg) and
melphalan (L-PAM) (180 mg/m?). All of these therapies
were well tolerated. However, due to the effects of che-
motherapy and an unbalanced diet, the patient experi-
enced oral feeding difficulties during the course of che-
motherapy. Since the patient did not achieve a complete
remission, he had to undergo allogeneic cord blood trans-
plantation (allo-CBT) 4 months after the auto-PBSCT.
The conditioning regimen consisted of L-PAM (140 mg/
m?), fludarabine (125 mg/m?), and Total Body Irradia-
tion (TBI) (2 Gy). The prophylaxis for GVHD consisted
of tacrolimus and short-term methotrexate. Tarry stools
were observed from day 21. Sudden occurrence of
hematemesis was observed on day 31, and the patient’s
hemoglobin level decreased from 10 to 5.2 g/dl. Endos-
copy of the upper gastrointestinal tract revealed enlarge-
ment of the capillaries and randomly distributed red spots
in the antrum, which were indicative of GAVE (Figure
1). APC therapy was performed twice, on days 31 and
49. Both fat and albumin formulas were required to
restore the gastrointestinal mucous membrane. The
patient’s tarry stools improved after day 75, and the com-
plete resolution of GAVE was confirmed during an endo-
scopic re-evaluation conducted on day 87. Oral food con-
sumption resumed at this time. The patient was well and
had not suffered recurrent GAVE or NB at 24 months
after the CBT.

Discussion

HSCT-GAVE was first recognized as a cause of gastro-

intestinal bleeding in 1994* Male gender, oral BU as a
part of the conditioning regimens, and SOS are the fac-
tors associated with the development of HSCT-GAVE?®.
Hirayama et al. summarized the cases of 30 patients with
HSCT-GAVE, oral BU (poBU)-based conditioning
therapies were used in all case studies’. High-dose of BU
can cause significant mucositis of the oral cavity® and
may also cause direct chemical damage to the gastric
mucosa®*. Although our patient received ivBU, Fukuda et
al. reported two cases of HSCT-GAVE involving patients
who had been treated with ivBU containing conditioning
regimens rather than poBU’. Another possible pathogenic
mechanism for GAVE could be age-associated ischemic
or degenerative changes in the gastric mucosa®. In addi-
tion to ivBU, atrophy of gastric mucosa due to loss of
appetite might have contributed to GAVE. Interestingly,
our patient developed HSCT-GAVE after CBT rather than
after auto-PBSCT wherein ivBU was used as a condition-
ing regimen. Analysis of the summarized data indicated
that around 25% of patients developed HSCT-GAVE
post-transplantation after day 150°. In a previous study,
two patients who received ivBU developed HSCT-GAVE
on post-transplantation days 84 and 145’. Our patient
developed HSCT-GAVE on day 153 after the first trans-
plantation (auto-PBSCT) procedure.

To our knowledge, only two pediatric cases (Epstein-
Barr virus-associated hemophagocytic lymphohistiocyto-
sis [EBV-HLH] and acute myelogenous leukemia
[AML]) of HSCT-GAVE have been reported™’. poBU-
containing conditioning regimens were used in both of
these patients. They did suffer grade I acute GVHD and
limited chronic GVHD, respectively. The AML patient
developed concomitant protein-losing enteropathy and
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HSCT-GAVE and was successfully treated with cyclo-
sporin A and prednisolone’. Our patient did not show
evidence of chronic GVHD at the onset of GAVE. How-
ever, Grant et al. described the association between
HSCT-GAVE and chronic GVHD'’. There seems to be an
immune-mediated link between chronic GVHD and the
development of HSCT-GAVE that is supported by a simi-
lar development of GAVE in patients with systemic scle-
rosis'’. The EBV-HLH patient was successfully treated
with endoscopic coagulation therapy’. Our patient was
successfully treated with two rounds of APC. Although,
there is no established therapy for HSCT-GAVE, endo-
scopic treatment has been used in many cases’. Fukuda et
al. reported that APC was effective against HSCT-
GAVE’. APC might be a feasible treatment for HSCT-
GAVE because it is effective and easy to perform, even in
pediatric patients.
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