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Introduction

Gastrointestinal stromal tumor (GIST) is the most common 
type of gastrointestinal mesenchymal tumor. It is reported 
that the incidence rate of GIST is about 10–15 per million 
people (1). Due to it being insensitive to chemotherapy, 
surgical resection is still the main treatment of GIST. 
Repeat resection of postoperative relapsing GIST is not 
commonly performed as the prognosis is poor. The median 
survival time is only 6–18 months, and the 5-year survival 
rate is less than 10%. It has been found that about 85% 
of primary GIST patients are caused by mutations in the 
protooncogene KIT or platelet-derived growth factor 
receptor α (PDGFR α) of receptor tyrosine kinases (TKs). 
Since then, GIST became a model for the development 

of molecular-targeted therapy, which led to dramatically 
improved median overall survival of advanced GIST. But, 
further progress is needed after third-line or for TKI 
resistant mutations. The current second-line and third-line 
drugs are not good enough in the treatment of mutations 
in the active ring region, and the objective response rate is 
very low in patients with failed imatinib treatment (2). 

Ripretinib is a potent switch pocket control inhibitor 
of KIT and PDGFR kinases and has activity against a 
broad range of mutations. It has recently demonstrated 
antitumoral activity across phase I to phase III clinical 
trials. Therefore, ripretinib has emerged as a new standard 
of care for advanced, multi-resistant GIST patients. 
Based on this data, the Food and Drug Administration 
has granted in 2020 the approval of ripretinib for GIST 
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patients after progression to imatinib, sunitinib and 
regorafenib, is been of the most important advances in the 
treatment of GIST (3).

In this case, we prescribed ripretinib for a repeatedly 
re lapsing recta l  GIST pat ient ,  with KIT 11 and  
17 mutations, who had not responded well to first-third line 
agents therapy for more than 10 years. A partial remission 
(PR) was observed after a few months, in which the tumor 
size was significantly reduced. We present the following 
article in accordance with the CARE reporting checklist 
(available at http://dx.doi.org/10.21037/apm-21-722).

Case presentation

The patient was a male who, at 34-years-old, presented with 
a pelvic mass on physical examination in 2008. He had no 
underlying diseases, no specific family or personal history, 
and an Eastern Cooperative Oncology Group (ECOG) 
score of 0.

After admission, magnetic resonance imaging (MRI) 
showed an abnormal signal (3.8×4.0×4.2 cm) on the left 
side of the rectum in the pelvic cavity. In May 2008, under 
general anesthesia, exploratory laparotomy and local 
resection of the pelvic mass were performed. According 
to the results of HE staining and immunohistochemistry, 
leiomyoma and neurofibroma were excluded. The mass 
was defined as a rectal GIST and classified as high risk 
of recurrence and metastasis. Postoperative adjuvant 
therapy with imatinib (400 mg daily) was initiated and 
discontinued after intermittent dosing in the second year 
after surgery.

In December 2014, MRI reexamination revealed an 
abnormal shadow (1.3×1.0 cm) in the left levator ani. 
Combined with the medical history, the local recurrence 
of GIST was considered. The patient underwent pelvic 
tumor resection in July 2015 in another hospital and GIST 
recurrence was confirmed. Gene testing showed a C-kit 
11+17 mutation. The patient restarted imatinib (400 mg 
daily) after surgery.

An MRI reexamination in November 2016 showed 
multiple abnormal signals on the left side of the rectum and 
sigmoid colon; the largest was 4.5×3.6 cm. Considering the 
failure of first-line drug therapy and tumor progression, 
treatment with the second-line drug sunitinib (37.5 mg 
daily) was started in the same month. 

Third-line treatment and onwards after relapse: 
computed tomography (CT) examination in February 
2018 suggested tumor progression; thus, treatment with 

the third-line drug regorafenib (120 mg, 3 weeks on and  
1 week off) was initiated in March 2018. Local interventions, 
microwave ablation, and other local treatments were also 
performed in another hospital. Pelvic recurrent GIST 
resection was performed in another hospital in November 
2018. Postoperatively, the patient initiated oral imatinib 
(400 mg daily) in January 2019. In June 2019, pelvic GIST 
recurrence was detected again and the patient continued 
to be treated with oral imatinib (400 mg daily). The tumor 
slowly progressed and the patient developed perineal pain. 

In July 2020, the patient was admitted to our center. 
Their general condition was good, no abnormalities were 
detected in biochemical tests, and the ECOG score was 
1. An MRI examination showed multiple masses and 
nodules on the left side of the rectum; the largest was 
4×2.6 cm (Figure 1). After a multidisciplinary discussion, 
the patient was assessed as in the late stage of GIST 
recurrence. Despite local treatment, including surgery and 
tyrosine kinase inhibitor (TKI) medication, the disease 
still progressed, and it was determined that subsequent 
treatment should be based on systemic treatment with TKI 
medication. Then, the patient was evaluated for enrolment 
in “A single-arm, open-label, multicenter phase II clinical 
study to evaluate the efficacy, safety, and pharmacokinetic 
profile of DCC-2618 in patients with advanced GISTs that 
had progressed on prior therapy.” Treatment with DCC-
2618 (ripretinib; 150 mg po daily) was initiated in August 
2020. The patient’s mass began to shrink gradually and, 
after 3 cycles of treatment, PR was achieved. At present, the 
patient is on the ninth course of treatment and is tolerating 
the drug well, without serious drug-related side effects. The 
last MRI examination (Figure 1), in February 2021, showed 
that the largest tumor was 2.8×1.7 cm, which was evaluated 
as a PR to treatment (the total treatment process is shown 
in Figure 2).

All procedures performed in this study were in 
accordance with the ethical standards of the institutional 
and national research committees and with the Declaration 
of Helsinki (as revised in 2013). Written informed consent 
was provided by the patient.

Discussion

This patient was a typical case of rectal GIST with a primary 
KIT 11 mutation, who underwent complete resection of 
the primary lesion and adjuvant imatinib therapy in 2008. 
According to the risk assessment, this was a case of high-
risk GIST and, as recommended by current guidelines, the 
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Figure 1 Assessing the tumor (red arrow) size by MRI before and after treatment of ripretinib. MRI, magnetic resonance imaging.

Figure 2 Treatment process of the patient.
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duration of adjuvant imatinib therapy should have been at 
least 3 years. The patient developed local recurrence after 
7 years, was treated again with surgery and imatinib, and 
the mutation type changed to primary KIT 11 + secondary 
KIT 17. For patients with advanced GIST, the goal of 
metastasectomy is to remove disease before secondary 
resistance develops and to stop disease progression by 
eliminating resistant clones. The most retrospective 
studies (mostly single-institution) have demonstrated that 
cytoreductive surgery in patients with metastatic GIST is 
feasible, with greatest benefit in progression-free survival 
and overall survival observed in patients with responsive, 
stable, or limited disease progression on imatinib therapy. 

But the benefit of metastasectomy for patients on sunitinib 
is difficult to assess (4).

The patient’s disease relapsed and progressed again after 
1 year of imatinib administration, and progressed again  
1 year after switching to second-line sunitinib. The patient 
was then switched to third-line therapy combined with 
several rounds of local interventions, microwave ablation, 
and other local treatments, but the disease still progressed 
after 6 months. In retrospect, the course of progression 
might have been better if a drug more sensitive to secondary 
mutations had been chosen soon after the first relapse. After 
the failure of third-line therapy, there were no other more 
effective TKI drugs available at that time, and imatinib 
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had to be administered again to slow the rate of disease 
progression; however, the tumor still grew slowly.

Thankfully, ripretinib, a new targeted therapeutic agent 
for GISTs, emerged in 2020. Ripretinib is a novel switch 
control inhibitor that has shown significant inhibitory 
effects on multiple mutation types of GIST (3). Data 
from the international multicenter phase III clinical study 
INVICTUS (5) showed that ripretinib has good clinical 
efficacy in patients with advanced GIST after ≥4 lines 
of treatment, with an objective response rate of 11.8%, 
median progression-free survival of 6.3 months, and median 
overall survival not reached. Based on the data from this 
study, ripretinib is now a standard fourth-line treatment for 
advanced GIST (6). This patient was already on fifth-line 
therapy when he received ripretinib. Additionally, the mass 
was relatively large and the patient was in poor physical 
condition. After the initiation of ripretinib, the patient’s 
mass began to shrink gradually and, after 3 cycles of 
treatment, PR was achieved, which is a satisfactory response 
for a patient who has received multiple lines of therapy. 
Moreover, the safety and tolerability of ripretinib were 
relatively good (7), and the patient did not experience any 
serious adverse effects while taking the drug. The patient is 
currently in a good overall condition and continues to take 
ripretinib with the expectation of achieving longer-term 
benefits.

Conclusions 

Ripretinib is a broad-spectrum TKI with good inhibitory 
effects on a wide variety of KIT/PDGFRα primary and 
secondary mutations. The international multicenter 
prospective clinical trial of ripretinib versus sunitinib 
in the second-line treatment of GIST has completed 
recruitment, and a second-line bridging study in China has 
been initiated. It is hoped that this study will address the 
treatment difficulties after first-line resistance and benefit 
patients in the future.
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