- ]
AU BioOne DIGITAL LIBRARY

Long-term survival of a cat with a metastatic
gastrointestinal stromal tumor

Authors: Civa, Patrick Anténio Sonaglio, Fonseca-Alves, Carlos
Eduardo, and Dos Anjos, Denner Santos

Source: Journal of Feline Medicine and Surgery Open Reports, 10(1)
Published By: SAGE Publishing
URL.: https://doi.org/10.1177/20551169241247442

The BioOne Digital Library (https://bioone.org/) provides worldwide distribution for more than 580 journals
and eBooks from BioOne’s community of over 150 nonprofit societies, research institutions, and university
presses in the biological, ecological, and environmental sciences. The BioOne Digital Library encompasses
the flagship aggregation BioOne Complete (https://bioone.org/subscribe), the BioOne Complete Archive
(https://bioone.org/archive), and the BioOne eBooks program offerings ESA eBook Collection
(https://bioone.org/esa-ebooks) and CSIRO Publishing BioSelect Collection (https://bioone.org/csiro-
ebooks).

Your use of this PDF, the BioOne Digital Library, and all posted and associated content indicates your
acceptance of BioOne’s Terms of Use, available at www.bioone.org/terms-of-use.

Usage of BioOne Digital Library content is strictly limited to personal, educational, and non-commmercial
use. Commercial inquiries or rights and permissions requests should be directed to the individual publisher
as copyright holder.

BioOne is an innovative nonprofit that sees sustainable scholarly publishing as an inherently collaborative enterprise
connecting authors, nonprofit publishers, academic institutions, research libraries, and research funders in the common
goal of maximizing access to critical research.

Downloaded From: https://complete.bioone.org/journals/Journal-of-Feline-Medicine-and-Surgery-Open-Reports on 14 Apr 2025
Terms of Use: https://complete.bioone.org/terms-of-use



OPEN

Case Report REPORTS

Journal of Feline Medicine and Surgery Open

Long-term survival of a cat with a e
[ " » © The AUthOI’(S) 2024
metastatic gastrointestinal stromal Artcl reuse guidelnes:

sagepub.com/journals-permissions
DOI: 10.1177/20551169241247442
journals.sagepub.com/home/jfmsopenreports

tumor

This paper was handled and processed
by the American Editorial Office (AAFP) for
publication in JFMS Open Reports

Patrick Anténio Sonaglio Civa', S Sage

Carlos Eduardo Fonseca-Alves23
and Denner Santos Dos Anjos?

Abstract

Case summary An 8-year-old spayed female mixed-breed cat presented with a 2-year history of recurrent vomiting
and hyporexia. Physical examination revealed a palpable mass in the mesogastric abdominal region without
discomfort upon touch. Abdominal ultrasonography revealed an intramural mass in the small intestine (duodenum)
that caused a decrease in the segment lumen. A complete blood count revealed leukocytosis with marked
neutrophilia, eosinophilia and mild hypoalbuminemia. Enterectomy was performed with 3cm margins and end-to-
end anastomosis at the duodenal site of the mass. Histology revealed neoplastic elongated spindle cells that were
poorly confined, originating within the muscle layers and that had a mitotic index of 2/10 high-power field (hpf) (at
400x), human epidermal growth factor receptor-type 2 (HER-2) supporting the diagnosis of low-grade sarcoma.
Immunohistochemical analysis was positive for KIT, confirming a gastrointestinal stromal tumor (GIST) with a Ki67
level of 15%. Furthermore, multikinase profile biomarkers revealed that the neoplastic cells expressed HER-2 (65%),
epidermal growth factor receptor-1 (50%), vascular endothelial growth factor receptor 2 (35%), platelet-derived
growth factor receptor beta (15%) and c-KIT (15%). Six months after the original surgery, CT revealed presumptive
hepatic, splenic and peritoneal metastases. Toceranib phosphate was prescribed at a dose of 2.75mg/kg and
progressive disease was observed at 8 weeks of follow-up.

Relevance and novel information To the best of our knowledge, this is the first case report to characterize the
proliferation biomarker profile of a feline GIST in veterinary oncology. However, despite KIT expression in this tumor,
the target drug did not inhibit tumor proliferation, providing new insights into this rare tumor in the feline species.
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Introduction
Gastrointestinal stromal tumors (GISTs) originate from
Cajal interstitial cells, which regulate gastrointestinal
contractions.!® Differentiating GISTs from other gastro-
intestinal sarcomas is challenging because imaging
examinations, morphological analyses and hematoxylin—
eosin staining are insufficient for conclusive diagnosis.*-
Most GISTs are differentiated based on KIT protein
(CD117) immunoreactivity.” In humans, approximately
80-95% of GISTs express KIT protein.! However, the
chloride channel DOG-1 has been deemed decisive for
GIST diagnosis in dogs, regardless of KIT expression.!?
KIT acts as a tyrosine kinase receptor in the differen-
tiation, proliferation and migration of various cell types,
including Cajal cells.* The importance of distinguishing

between leiomyosarcomas and GIST lies in the choice of
treatment, considering that KIT-positive GISTs may be
treated with toceranib phosphate.!

Medicalvet Veterinary Clinic, Chapecd, Brazil

2Institute of Health Sciences, Universidade Paulista (UNIP),
Bauru, Brazil

SDepartment of Veterinary Surgery and Animal Reproduction,
Universidade Estadual Paulista (UNESP), Botucatu, Brazil

Corresponding author:

Denner Santos Dos Anjos DVM, PhD, Department of Veterinary
Surgery and Animal Reproduction, Universidade Estadual
Paulista (UNESP), Via de Acesso Professor Paulo Donato
Castelane Castellane S/N, Botucatu, 14884-900, Brazil

Email: denner.anjosoncology@gmail.com

@ @@ Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons

Attribution-NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use,
reproduction and distribution of the work without further permission provided the original work is attributed as specified on the SAGE and Open
Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).

Downloaded From: https://complete.bioone.org/journals/Journal-of-Feline-Medicine-and-Surgery-Open-Reports on 14 Apr 2025
Terms of Use: https://complete.bioone.org/terms-of-use


https://uk.sagepub.com/en-gb/journals-permissions
https://journals.sagepub.com/home/jfmsopenreports

mailto:denner.anjosoncology@gmail.com

Journal of Feline Medicine and Surgery Open Reports

Proliferation biomarkers are important tools used in
veterinary oncology to evaluate the behavior of tumor
cells and disease prognosis.® Recently, in vitro human
epidermal growth factor receptor-type 2 (HER-2) expres-
sion in feline mammary tumors has been shown to be a
potential therapeutic target because of its role in cell
growth and association with tumor cell proliferation.?

Little information is available in the veterinary lit-
erature regarding feline GISTs.%!® Two reports have
described the occurrence of feline GISTs in the stomach
and jejunum with different biological behaviors.”!® To
the best of our knowledge, this is the first report of long-
term survival in a feline with metastatic GIST and a
multikinase profile.

Case summary

An 8-year-old 2.7kg spayed female mixed-breed cat
presented with a 2-year history of recurrent vomiting
and hyporexia. The body condition score was 4/9, and
on physical examination, a palpable mass in the mes-
ogastric abdominal region without discomfort was
noted. Other clinical parameters (heart rate, respiratory
rate, rectal temperature, pulse rate and mucous mem-
branes) were unremarkable.

A complete blood count (Bio-2900 Vet; Alara) revealed
leukocytosis of 27,300/mm? (reference interval [RI]
5500-19,000) with intense neutrophilia (21.840/mm?3, RI
3000-13,000) and eosinophilia (1.911/mm3, RI 60-850).
The biochemical (Bio-2900 Vet; Alara) profile revealed
hypoalbuminemia (2.0g/dl; RI 2.1-3.3). The feline leu-
kemia virus (FeLV) antigen test was negative, as was the
feline immunodeficiency virus (FIV) antibody test.
Abdominal ultrasonography revealed an intramural
mass in the small intestine (duodenum) measuring
approximately 5.19 cm X 3.57 cm (Figure 1), mild spleno-
megaly and a uniform liver pattern. The thoracic
radiographs were unremarkable. Based on the ultra-
sonographic findings, physical examination and blood
profile, enterectomy was performed, and 3cm margins
and end-to-end anastomosis were performed at the
duodenal site (Figure 2). No enlarged lymph nodes,
spleen or hepatic nodules were observed. The patient
was discharged after 24 h of hospitalization with medi-
cations. Cephalexin was prescribed at a dose of 25mg/
kg PO q12h for 7 days, meloxicam at a dose of 0.1 mg/kg
PO q24h for 5 days, tramadol chloridate at a dose of
2mg/kg PO q12h for 5 days and dipyrone (metamizole)
at a dose of 25mg/kg PO q24h for 5 days. A follow-up
examination 10 days postoperatively revealed good
body condition. Vomiting and hyporexia were not
reported by the owners.

Histologic findings revealed the proliferation of neo-
plastic elongated cells within the muscle layers. The
mass was nodular, expansive and infiltrative; the bor-
ders were poorly defined, and no fibrous encapsulation

Figure 1 Tumor formation originating from the small
intestine (duodenum). Abdominal ultrasound revealed
intramural formation with a mass effect in the small intestine
(duodenum), rounded shape and irregular surface (arrows),
mixed echogenicity and heterogeneous echotexture
(asterisk), interspersed with smaller hypoechoic amorphous
areas, tending toward anechoic (arrowheads), with an
approximate size of 5.19cm X 3.57cm

Figure 2 Intraoperative photograph of the gastrointestinal
stromal tumor (GIST). Gross features of the GIST

in the jejunum. The neoplastic tissue measured

54mm X 50mm X 43mm, exhibiting a slightly firm consistency
mass ranging from regular to compact and multinodular
aspect with a whitish colouration
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Figure 3 Photomicrograph of the histologic and immunohistochemical sections of the intestinal mass at 200X magnification.
(a) Histopathological analysis showing proliferation of mesenchymal cells with moderate cellular pleomorphism, hemorrhage
areas and infiltration of inflammatory cells. (b) Immunohistochemical analysis reveals low c-KIT (CD117) (15%) expression.
(c—f) Immunohistochemical analysis reveals overexpression of human epidermal growth factor receptor-type 2 (65%) and
epidermal growth factor receptor-1 (50%), and reduced expression of vascular endothelial growth factor receptor 2 (35%) and

platelet-derived growth factor receptor beta (15%)

was evident. The mitotic index was 2/10 per high-power
field (hpf) (400X) (Figure 3a).

The preliminary diagnosis was low-grade sarcoma
(GIST, leiomyosarcoma or fibrosarcoma). Immunohis-
tochemical (IHC) tests for KIT protein, S100, 1A4, Desmin
and HHF35 revealed positive expression only for KIT,
which confirms the diagnosis of GIST. The proliferation
index (Ki67) was positive in approximately 15% of neo-
plastic cells. A multikinase profile obtained by IHC was
used to test the first collected tissue sample to evaluate
proliferation biomarkers (Figure 3b—f). There was over-
expression of HER-2 (65%) and epidermal growth factor
receptor-1 (EGFR-1) (50%), with reduced expression of
vascular endothelial growth factor receptor 2 (VEGFR-2)
(35%) and platelet-derived growth factor receptor
beta (PDGFR-beta) (15%), which indicates possible
target drugs.

Based on the histologic and immunohistochemical
analyses, adjuvant treatment was indicated; however, for
personal reasons, the owner declined. Therefore, a
recheck every 3 months was recommended for imaging
examinations. The first follow-up showed that the patient
was in good clinical condition without metastatic lesions

on ultrasonography; 150 days later, the owner reported
that the patient started vomiting, accompanied by loss of
appetite. The patient was lethargic with mild abdominal
discomfort on abdominal palpation. Ultrasonography
revealed diffuse nodular hepatic, mesenteric and splenic
alterations, suggestive of metastasis. Abdominal CT
revealed multifocal nodular aggregates in the spleen and
liver with nodular areas in the left abdominal region lat-
eral to the colon interspersed with peritoneal fat.
Multifocal lymphadenopathy was evident in the hepatic,
gastric and pancreaticoduodenal regions (Figure 4). The
owner declined a core needle biopsy or aspiration of the
masses to confirm that these lesions were metastatic.

The CT scan supported a progression of the primary
tumor, but without further diagnostics, the possibility of
inflammatory or other neoplastic conditions could not
be excluded. However, considering the time of progres-
sion and follow-up of the patient, progression of the pri-
mary tumor is more likely than inflammation or other
tumor development.

Based on the tumor expression of the KIT protein, and
HER-2, two possible target drugs were considered: tocer-
anib phosphate and lapatinib, which are tyrosine kinase
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Figure 4 Abdominal CT scan in feline gastrointestinal stromal tumor showing presumptive abdominal metastasis. (a) Liver

with increased dimensions, irregular contours and rounded margins. In different postcontrast phases, multiple circumscribed
areas with nodular appearance and hypoenhancement were diffusely interspersed within the parenchyma, some of them with
partially defined boundaries, measuring 0.5-2.0cm at their largest axis; (b) diffuse metastases in the abdominal cavity, with

greater significance in the liver, spleen, mesentery and lymph nodes (hepatic, gastric and pancreatoduodenal)

inhibitors (TKIs). Based on the absence of a therapeutic
dose for lapatinib in cats, we recommended the use of
toceranib phosphate (Palladia) at a dose of 2.75mg on a
3-day-per-week schedule (Monday, Wednesday and
Friday), which was started 40 days later for financial rea-
sons. In the feline literature, off-label use has been
described as being well tolerated by a variety of tumors,
and the majority of toxicities are limited to mild gastro-
intestinal or myelosuppressive effects (grade 1 or 2).1112
No adverse effects were observed during the study
period.

Based on the Response Evaluation Criteria in Solid
Tumors (RECIST),!3 progressive disease (PD) was
observed at 8 weeks of evaluation through abdominal
ultrasound, in which nodules in the liver were enlarged
(2.0cm vs 2.70cm). Toceranib was discontinued (70 days
of use) and the patient received palliative care. At the
time of writing, the patient was still alive with persistent
hyporexia. Survival time was 485 days (since the original
diagnosis).

Discussion

GISTs can occur anywhere in the gastrointestinal tract as
observed in humans, dogs, horses, Spanish ibexes, fer-
rets, rats and non-human primates.'* The large intestine
is the most common site of occurrence, followed by the

stomach and the small intestine.!® In the present case, the
GIST was located in the small intestine (duodenum),
similar to a case report in the literature.!

Clinical signs in animals with GISTs can vary depend-
ing on the tumor location, size and staging. Clinical
signs may be vague, such as weight loss, vomiting, diar-
rhea or constipation, abdominal pain and anorexia.! The
reported patient presented with vomiting, hyporexia
and abdominal discomfort. At this stage, only hypoalbu-
minemia was present (2.0g/dl), indicating loss (intes-
tine/renal), reduced delivery of metabolites due to
hyporexia, decreased production (liver) or a negative
acute-phase inflammatory response that was downregu-
lated by proinflammatory cytokine release.

The main sites of metastasis in humans and dogs are
the liver and peritoneum; pulmonary metastasis is
uncommon.!#16 In the literature, there are two published
cases of feline GISTs that metastasized to the liver,210 as
observed in this report. However, in addition to hepatic
metastasis, we observed splenic and peritoneal metasta-
ses because of the alterations observed on the CT scan.

Approximately 35% of humans with GISTs have a
survival time of over 5 years; in cases of distant metasta-
sis, the average survival time decreases to 19 months.”
In dogs, the survival time is 12 months after surgical
resection.3
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In humans, the prognostic factors for metastasis
include tumor diameter and mitotic index.!” Currently,
there are no defined prognostic factors for -cats.
Compared with humans, mitotic index (two figures of
mitosis in 10 fields at 400X) and tumor size (5.4 cm in the
largest diameter) are intermediate risk factors for
metastasis.!®

In humans, in addition to tumor size, Ki67 >5% is an
independent risk factor for poor prognosis in GIST."
Ki67 is a nucleoprotein marker of cell proliferation that is
overexpressed in tumor cells and is used for cancer prog-
nosis. A recent meta-analysis of Ki67 in human GISTs?
suggested that its overexpression may be a useful marker
for the recurrence risk of GISTs. In the present case, Ki67
overexpression was observed in neoplastic cells, sug-
gesting a poor prognosis. Besides the lack of information
in the literature regarding feline GISTs and the unavail-
ability of Ki67 cut-offs for them, we could extrapolate
this overexpression to be used for the population, since
the patient developed distant metastases within a short
period after surgery.

Despite the high Ki67 value, this patient exhibited a
long survival time, which suggests that further infor-
mation is required with stromal tumors to identify
prognostic factors. One potential explanation for this
outcome is that other favorable prognostic factors, such
as the specific molecular characteristics of the tumor or
the patient’s immune response, play a role in positive
outcomes.

The most common mutations in GISTs are located in
exon 11 of KIT in dogs and cats.*!??! TKIs have become
applicable as a treatment modality for unresectable
tumors for their inhibition of c¢-KIT signaling. VEGFR
and PDGFR!?2 can provide clinical benefits to patients.
Interestingly, a recent report on a cat with GIST reported
stable disease (30 days) after TKI administration. In
addition, the report showed a lack of mutations in all
exons of the KIT and PDGFRA genes, and cytoplasmic
staining for KIT by IHC.?? In our report, we also observed
KIT cytoplasmic expression; however, the patient
showed PD. Another report also showed a weak diffuse
granular cytoplasmic reaction for KIT protein, but a
longer survival time (18 months) with TKI administra-
tion.? Further evaluation of mutational analysis and IHC
patterns is required for individualized treatment in cats.

In addition to the expression of these three genes, the
multikinase profile showed significant overexpression of
HER-2, a gene that plays an important role in the regula-
tion and differentiation of the cell cycle.* Lapatinib, a
dual inhibitor of EGFR1 and HER-2, is currently used to
treat urothelial carcinomas in dogs.?* Recently, an in vitro
study showed promising results for the use of lapatinib
for the treatment of feline mammary carcinoma.?® Given
the overexpression of HER-2 and EGFR1, further studies
on the use of lapatinib as a therapeutic option in cats

present an opportunity to discover more about this rare
metastatic disease.

Conclusions
GISTs are rare in cats, and their clinical behavior remains
poorly understood, owing to a lack of related literature.
The use of TKIs based on the overexpression of HER-2
may be an attractive strategy for tumor control of feline
metastatic GISTs.
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