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Abstract

Gastrointestinal stromal tumour (GIST) is the most common sarcoma and can be seen in any
part of the gastrointestinal tract. The effect of tyrosine kinase inhibitors varies with mutation
status in receptor tyrosine kinase KIT and in platelet-derived growth factor receptor A (PDG-
FRA). This case presents a 61-year-old man, diagnosed with an 11-cm GIST located at the
stomach with a high risk of recurrence. The patient showed intolerance to imatinib shortly
after introduction and subsequently progressed on sunitinib and nilotinib. The patient started
fourth-line treatment with sorafenib with an impressive response to a point at which metas-
tases intra-abdominally and in the liver could be resected. After surgery, sorafenib was re-
started. Due to toxicity, sorafenib dose was reduced over time. The dose was insufficient to
control the disease since a new recurrence was detected. Mutation analyses revealed a GIST
harbouring a deletion of codon p.I1843_D846del, located at PDGFRA exon 18, right next to the
codon D842 where mutations are known leading to imatinib resistance. In this case, the GIST
was highly sensitive to sorafenib, and the response was dose related. It is mandatory to per-
form mutation analyses on primary tumour and at recurrence in the decision-making of the
correct treatment for the patient. In March 2021, the patient had been in treatment with
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sorafenib for 12.5 years and was still without signs of recurrence. A multidisciplinary approach
was essential for the long-term survival of the patient in this case.
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Introduction

Gastrointestinal stromal tumour (GIST) is the most frequent sarcoma with an incidence
of 12-14 cases per million in Denmark [1, 2]. GIST predominantly originates from the stomach
(40-60%), but can be seen in every part of the gastrointestinal tract [3]. Gene aberrations in
receptor tyrosine kinase KIT (c-KIT) (~80%) and in platelet-derived growth factor receptor
A (PDGFRA) (5-10%) are commonly seen in GIST. The remaining 10-15% of GISTs lack muta-
tionsin these genes and are called KIT/PDGFRA wild type [4, 5]. Therisk of tumour progression
is evaluated by the Armed Forces Institute of Pathology (AFIP) criteria based on mitotic count,
tumour size, and site [3].

The effect of tyrosine kinase inhibitors (TKIs) varies with mutation status in c-KIT
and PDGFRA. Mutation analysis is therefore important in the diagnostics and has a prog-
nostic value [2]. In the treatment of GIST, there are currently by June 2021 4 approved
oncological treatments: imatinib, sunitinib, regorafenib, and avapritinib. Other TKIs such
as sorafenib have also showed effect in the treatment of GIST. The following case report
describes a patient course with outstanding response and survival on treatment of GIST
with sorafenib.

Case Report

A 61-year-old man, previously radically resected for a renal cell carcinoma, was diag-
nosed with an 11-cm tumour located at the stomach 15 years ago (November 2005) (shown
in Fig. 1.1; Table 1). This gastric tumour was primarily resected with free margins. Histopa-
thology reported an epithelioid GIST, immunohistochemically positive for CD117 and CD34.
A mitotic count of 20 per 50 high-power fields under lineated high risk of progression was
found according to the AFIP criteria [3].

In April 2006, arecurrence in the lymph nodes in the lower pelvic and in the inguinal was
discovered on imaging. First-line treatment with imatinib 400 mg orally per day was initiated.
The disease progressed in May 2006, and thereby the dose of imatinib was increased to 400
mg orally twice daily. A week later, the patient developed epidermolysis. The treatment was
stopped in July 2006 after 3 months of treatment due to imatinib intolerance. Due to the skin
reaction, prednisolone 50 mg orally was administered. The following PET-CT showed
regression of the disease, and therefore it was concluded that the presumed recurrence most
likely had been a reactive change in the lymph nodes since it disappeared while on treatment
with prednisolone.

Sixteen months after stopping imatinib, PET-CT revealed a recurrence with 3 intra-
abdominal tumours of 4.5 cm, 3.1 cm close to the liver and 2.6 cm close to the gall bladder
(shown in Fig. 1.2), and it was verified by biopsy. Treatment with imatinib 200 mg orally once
daily was reintroduced. Again, the patient developed a severe skin reaction after a few days
of treatment. Second-line treatment with continuous sunitinib 25 mg orally once daily was
initiated covered by 3-week treatment with prednisolone 25 mg daily. The dose was then
increased to 37.5 mg sunitinib orally daily.
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Fig. 1. 1: November 2005, primary tumour (a). 2: November 2007, image of recurrence showing 1 of 3 tu-
mours (b). 3: August 2008, progression of disease (c-e [cystic with a peripheral solid component]). Baseline
image when starting treatment with sorafenib. 4: August 2009, partial regression of tumour (¢, d). The tu-
mour (e) was not evaluated due to the cystic structure. 5: September 2017, progression of disease (f) after
resection in September 2009. 6: January 2018, 15% reduction in tumour size (g) after increased dose of
sorafenib. Tumour was resected in February 2018. 7. March 2021, no signs of recurrence.

After 3 months of treatment with sunitinib, the disease progressed on PET-CT scan in 2
tumours intra-abdominally. Third-line treatment with nilotinib was initiated, 400 mg orally
twice daily. After 1 month of treatment, a new CT scan of the abdomen revealed progression
of one of the existing tumours in the abdomen and in the left liver lobe with 2 new tumours.
In lack of other treatment options, imatinib 200 mg orally once daily was reintroduced with
steroid coverage with prednisolone 100 mg orally once daily. Unfortunately, the patient
developed a urticarial rash, and the treatment was interrupted. Again, due to lack of treatment
options, a second go with nilotinib was tried.

In June 2008, the disease progressed, but the treatment continued until the next CT scan.
In August 2008, a cystic tumour process with a peripheral solid component in the pelvis was
drained for 3 L of bloody fluid. A CT scan confirmed further progression in August 2008
(shown in Fig. 1.3). At that time, treatment with sorafenib became available and was admin-
istered as 400 mg orally twice daily. After 1 month, the dose was reduced to 400 + 200 mg
orally due to toxicity. On treatment with sorafenib, the patient had partial regression with
measurable targets according to Response Evaluation Criteria in Solid Tumours (RECIST) 1.1
regressing from 13.7 cm to 9.5 cm during a 1-year period (shown in Fig. 1.4) [6]. In September
2009, the patient underwent surgery including cholecystectomy, partial liver resection, and
resection of peritoneal disease. No residual tumour was leftbehind. Postoperatively, sorafenib
was restarted at 200 mg orally twice daily.
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Table 1. Timeframe of treatment and events

Time Event Figure
November 2005  CT scan of primary tumour and surgery Fig. 1.1
April 2006 Recurrence on CT imaging in the lymph nodes in the lower pelvic and in
inguinal
April 2006 First-line imatinib 400 mg x 1 orally daily
May 2006 Progression* on CT imaging
July 2006 Imatinib dose escalation to 400 mg x 2 orally daily
July 2006 Imatinib stopped due to allergic reaction
August 2006 Imaging with no signs of recurrent GIST. In conclusion, the presumed tumour
recurrence on CT imaging was most likely a reactive change
November 2007  PET-CT shows 3 intra-abdominal tumours Fig. 1.2
November 2007  Reintroduction of imatinib 200 mg x 1 orally daily. Stopped due to allergic
reaction
November 2007  Second-line sunitinib 25 mg x 1 increased to 37.5 mg x 1 orally daily
February 2008 Progression™ of disease
February 2008 Third-line nilotinib 400 mg x 2 orally daily
March 2008 Progression™ of disease and no treatment options
March 2008 Reintroduction of imatinib 200 mg x 1 orally daily during prednisolone
coverage. Stopped again due to allergic reaction
April 2008 Reintroduction of nilotinib 200 mg x 2 orally daily, increasing the dose
gradually to nilotinib 400 mg x 2 orally daily
June 2008 Progression* of disease
August 2008 Baseline CT imaging before starting treatment with sorafenib Fig. 1.3
September 2008  Fourth-line sorafenib 400 mg x 2 orally daily
August 2009 Partial regression* of the disease on CT scan Fig. 1.4
September 2009 Complete resection of multiple GIST metastases intra-abdominally. Resumes
sorafenib 200 mg x 2 orally daily postoperative
September 2012  Non-ST segment elevation myocardial infarct treated with a coronary artery
bypass graft
May 2013 The dose of sorafenib was reduced further due to toxicity and was at this
time 200 x 1 mg orally daily
September 2015  Non-ST segment elevation myocardial infarct treated with a percutaneous
coronary intervention
October 2016 Diagnosed with proteinuria which was treatment related
September 2017  Progression* of disease. CT scan shows a tumour in relation to the terminal Fig. 1.5
ileum
October 2017 Increased dose of sorafenib to 400 mg orally once daily
January 2018 CT scan shows 15% reduction of tumour size Fig. 1.6
February 2018 Macroradical surgery of GIST recurrence. Continued treatment with
sorafenib 400 mg x 1 orally daily
March 2021 Still no signs of GIST recurrence Fig. 1.7

GIST, gastrointestinal stromal tumour.
*According to RECIST 1.1 [7].
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Over the next years, full dose of sorafenib was not tolerated due to side effects, especially
diarrhoea. In May 2013, the dosage was 200 mg orally per day.

Even though the dose of sorafenib was reduced, the patient had 2 non-ST segment
elevation myocardial infarcts. Therefore, it was necessary to perform a coronary artery
bypass graftin 2012 and a percutaneous coronary intervention in 2015. In addition, an inves-
tigation was carried out due to proteinuria which was concluded to be caused by a mild
chronic kidney insufficiency. The cardiac and kidney affection was treatment related.

In April 2014, a mutation analysis was performed on archived material from the primary
tumour from 2005 which revealed a deletion in exon 18 of PDGFRA involving c.2527_
2538delATCATGCATGAT, p.lle843_Asp846del (p.I843_D846del), and wild-type c-KIT. At
primary diagnosis in 2005, mutation analysis was not part of daily practice.

In September 2017, a recurrence of GIST in relation to the ileum was discovered on CT
imaging which retrospectively could be detected already in August 2016, and biopsy was
carried out (shown in Fig. 1.5). The disease had then been stable, without recurrence, in 95
months during adjuvant treatment with sorafenib after resection of recurrence. Histopa-
thology confirmed the diagnosis of GIST and an unchanged mutation status. Sorafenib was
increased to 400 mg orally once daily. Three months after dose escalation, image evaluation
showed a 15% reduction in tumour size (shown in Fig. 1.6). Since the patient was in perfor-
mance status 0, resection of the tumour of 2.7 cm was performed in February 2018. Resection
was complete with free margins.

After tumour resection, sorafenib 400 mg orally once daily was reintroduced, and the
patient is still in treatment with the same dose of sorafenib in March 2021. The patient had
acceptable side effects such as diarrhoea and hypertension and is still without signs of recur-
rence (shown in Fig. 1.7).

Discussion

This case presents a patient with a GIST harbouring a deletion, p.I843_D846del, in
PDGFRA exon 18 with an outstanding response to sorafenib. Gene aberrations located at
PDGFRA are presentin 5-10% of GISTs [4, 5]. Of all PDGFRA aberrations, substitution at codon
D842 located at exon 18 constitutes 63% while the deletions p.D842_H845 (DIMH842-845)
and p.I1843_D846 (IMH843-846) account for 15% [7]. GISTs with the substitution at codon
D842 in PDGFRA exon 18 are imatinib resistant [8] while GISTs with the deletions
DIMH842-845/IMH843-846 are not [7]. The patient in this case report harboured a deletion
of IMHB843-846, leaving the aspartate intact at codon 842 (D842) in PDGFRA exon 18.

Imatinib, the first-line treatment for patients with GIST, inhibits few kinases including
protein KIT and PDGFRa [9]. The patient in this case report showed intolerance to imatinib
shortly after introduction, resulting in treatment effect not being evaluable. Subsequently, the
patient progressed on sunitinib and nilotinib. The patient started fourth-line treatment with
sorafenib with an impressive response to a point at which metastases intra-abdominally and
in the liver could be resected. After surgery, sorafenib was restarted. Due to toxicity, diar-
rhoea, and hypertension, sorafenib dose was reduced over time. The dose was too low to
control the disease since a new recurrence was detected in September 2017. In this case, a
strong dose-response relation was observed.

Sorafenib, a multikinase inhibitor, is not approved for treatment of GIST but was the only
available treatment option in 2013 when the patient in this case started this treatment. A
phase Il study from 2012 investigating sorafenib as the third-line treatment in patients with
advanced GIST reported a median PFES of 4.9 months [10]. The median PFS was similar, 5.2
months, in another phase II study where the majority of the patients received sorafenib as

1
Karger <

1571



Case Rep Oncol 2021;14:1567-1573
Case Re pOI‘tS DOI: 10.1159/000519747 © 2021 The Author(s). Published by S. Karger AG, Basel

in OnCOIOgy www.karger.com/cro

Brinch et al.: Metastatic GIST with Outstanding Response to Sorafenib

third-line treatment (84.2%) [11]. A retrospective study has also investigated sorafenib in
patients being resistant or intolerant to atleastimatinib and sunitinib [12]. This study showed
a median PFS of 6.4 months. Later, regorafenib has been approved as third-line treatment for
patients with GIST. Sorafenib and regorafenib are similar but have different biochemical
mechanisms of action against protein VEGFR-2, PDGFR, FGFR1, KIT, and TIE-2 [13].In 2013,
a phase III study investigating regorafenib versus placebo in a third-line setting in patients
with advanced GIST showed a median PFS of 4.8 months which was similar to sorafenib [14].
No published data are available regarding the effect of sorafenib or regorafenib in patients
with a deletion of codon p.1843_D846del, located at PDGFRA exon 18.

Conclusion

The patient in this case had a GIST with a deletion of codon p.1843_D846del, located at
PDGFRA exon 18 which was highly sensitive to sorafenib, and the response was dose related.
GISTs with a mutation at codon D842, in PDGFRA exon 18, are known to be resistant to
imatinib and other TKIs. Biopsy is important to secure the diagnosis and mutation status
before treatment start in primary tumour and at recurrence. A multidisciplinary approach
was essential for the long-term survival of the patient in this case.
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