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Abstract: In patients with gastrointestinal stromal tumors (GIST), systemic treatment after disease progression on imatinib is 
challenging. Sunitinib and regorafenib are approved in the second- and third-line setting, respectively, with activity against certain 
secondary mutations with comparatively much lower response rates and survival increment compared to imatinib. All three of these 
drugs were serendipitously found to have activity in GIST, starting with imatinib, which was formulated for its ability to inhibit BCR- 
ABL in chronic myelogenous leukemia. Ripretinib is a drug that was specifically developed as a more potent KIT tyrosine kinase 
inhibitor (TKI), with broad-spectrum activity against the mutations encountered in GIST. Encouraging responses in early and later 
lines of treatment in the Phase 1 trial of ripretinib in GIST led to the rapid development of this novel drug. In a Phase 3 randomized 
clinical trial with cross-over, ripretinib demonstrated superior PFS and overall survival (OS) in 4th-line treatment and beyond 
compared to placebo. This established 150 mg once daily ripretinib as the standard of care in this setting. Ripretinib is generally 
well tolerated, with common adverse effects of hair loss, diarrhea, cramps, fatigue and nausea. The favorable safety profile and 
efficacy of ripretinib prompted its evaluation in a randomized phase 3 trial in the 2nd-line treatment setting. However, it did not result 
in a longer PFS duration than sunitinib. Although the efficacy of ripretinib in this unselected patient population was not significantly 
different from that of sunitinib, the tolerability profile was better. This review article aims to review the efficacy and tolerability profile 
of ripretinib, together with its role in the setting of unresectable or metastatic GIST. 
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Introduction
Gastrointestinal stromal tumor (GIST), the most common type of soft tissue sarcoma, originates from the interstitial cells 
of Cajal, which are mesenchymal cells located in the muscle layers of the intestinal tract. The underlying molecular 
alterations of GIST are well characterized. C-KIT proto-oncogene and platelet-derived growth factor receptor alpha 
(PDGFRA)-activating mutations account for 75–80% and 10% of GIST cases, respectively.1 Other minor alterations 
include succinate dehydrogenase (SDH) deficiency (10%), rat sarcoma virus (RAS)/v-raf murine sarcoma viral oncogene 
homolog B1 (BRAF) mutation (2%), receptor tyrosine kinase (RTK) translocation (0.1%), and loss-of-function neurofi-
bromatosis type 1 (NF1) gene mutation (0.1%).

Since the development of imatinib, the first tyrosine kinase inhibitor (TKI) used to treat GIST, there have been vast 
advances in systemic treatment. The US Food and Drug Administration (FDA) approved imatinib, sunitinib, and 
regorafenib for the 1st-, 2nd-, and 3rd-line treatment of unselected patients with unresectable or metastatic GIST on 
the basis of the results of previous randomized studies.2–4

In May 2020, ripretinib, a new TKI against KIT and PDGFRA with dual blockade mechanism, was approved for 4th- 
line treatment of unresectable or metastatic GIST on the basis of an improvement in PFS duration compared to placebo in 
the 4th- or later line treatment setting in the phase 3 INVICTUS study, which compared ripretinib to placebo in advanced 
GIST patients who received at least imatinib, sunitinib, and regorafenib.5 This review discusses the efficacy and safety of 
this recently approved drug in GIST treatment.

Clinical and Experimental Gastroenterology 2023:16 11–19                                                  11
© 2023 Thirasastr and Somaiah. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress. 
com/terms.php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By 

accessing the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly 
attributed. For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Clinical and Experimental Gastroenterology                                         Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 11 August 2022
Accepted: 18 January 2023
Published: 10 February 2023

C
lin

ic
al

 a
nd

 E
xp

er
im

en
ta

l G
as

tr
oe

nt
er

ol
og

y 
do

w
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/
F

or
 p

er
so

na
l u

se
 o

nl
y.

http://orcid.org/0000-0003-0463-1435
http://orcid.org/0000-0002-0146-7732
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


Systemic Treatment in Advanced GISTs: Pre-Ripretinib
KIT and PDGFRA are type III transmembrane tyrosine kinase receptors that are found in the interstitial cells of 
Cajal. Activating mutations of these receptors lead to the activation of the receptors without the binding of stem cell 
factor and initiation of downstream pathways, causing cell proliferation and growth progression that subsequently 
result in GIST development. The major domains of KIT/PDGFRA are the extracellular Ig-like domain (Figure 1A), 
which is responsible for stem cell factor binding and homo-dimerization; the transmembrane helix domain; and the 
intracellular domains. The intracellular parts include the juxtamembrane domain (550–586) or juxtamembrane region 
(JMR), which has an autoinhibitory function, kinase insert domain, and kinase domain. The kinase domain has 
a bilobed conformation, beginning with the small N-lobe in the antiparallel beta-sheet configuration and ending with 
the large C-terminal lobe. The N-lobe has an ATP-binding region, while the C-lobe has an activation loop and 
binding site for the protein substrate.6 The activation loop begins with Asp810 and has a conserved region, the 
Asp810-Phe811-Gly812 (DFG) motif, that is important to defining active and inactive conformation.7 The catalytic 
site of kinase is situated in the cleft between the N and C lobes.

The catalytic mechanism involves changes in the A-loop, JMR, and αC-helix. In the absence of activating ligand, KIT 
is in dormant form with JMR, which has auto-inhibitory function inserts between the N and C lobes that cause the 
αC-helix, a part of the small N-lobe, to move into dormant conformation.6 The activation loop (A-loop) is in inactive 
form (non-extended form) or the “DFG out” state. In this form, the catalytically important sidechain is protected away 
from the ATP-binding pocket. When the type III transmembrane tyrosine kinase receptors are activated with their 
ligands, stem cell factor in KIT and PDGFs in PDGFRA, receptor homodimerization occurs, resulting in phosphorylation 
of JMR and the 1–3 residues of the A-loop, including Tyr823. JMR then moves out from the small (αC-helix) and large 
lobes of the kinase domain, allowing the A-loop to extend into active conformation with “DFG in”. This conformation 
allows Asp810 of the A-loop to interact with the ATP substrate through Mg2+ coordination. The phosphorylation of 
Tyr823 further stabilizes KIT in the active conformation.

Imatinib
Imatinib was the first TKI used in GIST and was a breakthrough treatment, with a response rate (RR) of 51% and median 
PFS duration as high as 20.4 months.2 In the Phase 2 B2222 imatinib study, the median overall survival (OS) duration of 
the total population was 57 months; 7–9% of patients experienced a >10-year PFS duration. Patients with KIT exon 11 

Figure 1 Structure of KIT/PDGFRA. (A) KIT/PDGFRA in an on-state (activated) and off-state (autoinhibited) conformation. (B) Ripretinib, a tyrosine switch control 
inhibitor, has a dual mechanism that binds to both the switch pocket and activation loop, preventing the activation loop from accessing the switch pocket and thus locking the 
kinase in an inactive conformation. Images Activated and Autoinhibited in (A) and image (B) are created with BioRender.com. 
Abbreviation: JMR, juxtamembrane region.

https://doi.org/10.2147/CEG.S351839                                                                                                                                                                                                                                  

DovePress                                                                                                                                

Clinical and Experimental Gastroenterology 2023:16 12

Thirasastr and Somaiah                                                                                                                                             Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


mutation had a longer and deeper response, while those with exon 9 mutation experienced more benefit from a higher 
dose (800 mg vs 400 mg).2

Resistance to imatinib can be grouped as primary or secondary. The major cause of primary resistance is D842V 
PDGFRA mutation, which constitutes about 5% of overall GIST cases. This mutation is located in exon 18 of PDGFRA, 
which is situated in the activation loop inside the C-terminal lobe of the tyrosine kinase domain (Figure 1A). The 
modification at D842 residue interferes with the swinging movement of the activation loop leads to a conformational shift 
of the ATP binding pocket, and affects imatinib binding.8

Secondary resistance usually occurs after 20–24 months of imatinib treatment. In the clinical setting, it is defined by 
disease progression after 6 months of initial clinical benefit.9 These patients eventually develop resistance to imatinib 
because of secondary mutations in subpopulations of the tumor, 85–90% of which occur in the ATP-binding pocket (exon 
13, 14 of KIT) and activation loop (exon 17, 18 of KIT).1,10

Sunitinib
Similar to imatinib, sunitinib belongs to the tyrosine kinase inhibitor type II group, which inhibits tumor cell growth 
through binding to an induced-fit hydrophobic pocket formed by conformation changing of the FDG motif, which is 
located adjacent to the ATP-binding site.11 Imatinib targets the DFG-out conformation (inactive form), and while 
sunitinib has been reported to be ATP-competitive, it also demonstrates more activity in the inactive form of KIT.12 

Although mutation in KIT exons 13 and 14 creates an alteration of the hydrophobic pocket that hinders the binding ability 
of imatinib to the pocket, sunitinib still exerts activity in these mutations since it does not access the deep hydrophobic 
pocket (Figure 1A).

Sunitinib is the approved 2nd-line treatment for metastatic GIST. Data from a phase 3 study demonstrated significant 
time to tumor progression (median, 27.3 weeks), PFS (median, 24.1 weeks), and OS (median, 73.9 weeks) benefits 
compared to placebo and an overall RR of 6.8% in patients whose disease was resistant to or intolerant of previous 
treatment with imatinib.3,13 Sunitinib can be given 50 mg a day (QD) 4/2 (4 weeks on, 2 weeks off), as in the phase 3 
study, or 37.5 mg QD continuously, as evaluated in a multicenter phase 2 trial, with a median PFS duration of 34 weeks 
and median OS duration of 107 weeks; the results were comparable to the PFS and OS durations in the pivotal phase 3 
study.14

Regorafenib
While sunitinib has activity against secondary mutations in the ATP-binding pocket (exon 13, 14 of KIT), regorafenib, 
which was approved for 3rd-line treatment, has activity against activation-loop (exon 17 of KIT) mutation, including 
residues 820 and 822, but not the D816V substitution.15,16 Furthermore, regorafenib also has poor activity against KIT 
exon 13 V654A mutation. Regorafenib resulted in a longer PFS duration than did placebo in metastatic or unresectable 
GIST that progressed after imatinib and sunitinib treatment, with a median PFS duration of 4.8 months and 0.9 months in 
the regorafenib and placebo arms, respectively (HR = 0.27, 95% CI = 0.19–0.39, p < 0.0001).4 There was no difference 
in OS duration because of a crossed-over rate of 84.8%. The efficacies of sunitinib and regorafenib in 2nd- and 3rd-line 
treatment were substantially lower than that of imatinib in 1st-line treatment.

Avapritinib
Avapritinib, or BLU-285, is the first type I TKI against KIT/PDGFRA. It was designed to target the resistant PDGFRA 
exon 18 D842V and KIT D816V activation loop mutations but has weak inhibition against V654A and T670I KIT 
mutations.17 Avapritinib showed high selectivity and had a good tolerability profile in preclinical studies.18,19 In the 
phase 1 NAVIGATOR trial, avapritinib had impressive activity against PDGFRA D842V, with an RR as high as 88%, 
and encouraging activity against non-PDGFRA D842V after 3 or more lines of treatment, with an RR of 17%.20,21 

However, it failed to improve PFS duration compared to regorafenib in the 3rd- or later line treatment setting in 
unselected patients with advanced GIST in the phase 3 VOYAGER trial.20,22 The results of the NAVIGATOR study led 
to the FDA approval of avapritinib in PDGFRA D842V mutation, regardless of the line of treatment.
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The emergence of cross-resistant tumor subpopulations is considered a major cause of drug resistance in GISTs. All 
of the TKIs described above have selective activity across the common KIT and PDGFRA mutations, allowing for 
emergence of resistant tumor clones and often a shorter PFS with subsequent lines of therapy (Figure 2). Novel 
therapeutic agents that have broad activity against multiple KIT mutations are needed and actively being investigated. 
Ripretinib is one such drug with broad activity against GIST mutations.

Ripretinib
Mechanism of Action
Ripretinib, as an TKI type 2, has higher potency against the inactive form of RTKs, similar to imatinib, sunitinib, and 
regorafenib. In the context of secondary mutations that are resistant to imatinib, mutations are mainly located in the ATP- 
binding domain, consisting of the ATP-binding pocket (KIT exon 13, V654) and gatekeeper residues (KIT exon 14, T670) 
and the activation loop (KIT exon 17, 18). All of these mutations interfere with drug binding and induce a conformational 
shift to the active form, which then hinders protein interaction with the type 2 TKI. In one study, the most frequent 
secondary mutation hotspots were found in V654 (39.6%), T670 (11.1%), and exon 17 (41%).23

Although ripretinib is a type 2 inhibitor, it demonstrated a broad inhibitory profile against a large panel of KIT and 
PDGFRA mutations in a preclinical study explained through its action as a “switch-control” inhibitor.17 Ripretinib 
antagonizes the active state by binding to the switch pocket and activation loop, stabilizing the switch in an inactive 
conformation (Figure 1B). The “switch pocket” is an area that is adjacent to the ATP pocket and is the binding site of the 
activation loop.

Ripretinib showed broad activity toward secondary mutations including KIT exon 13 V654A, exon 14 T670I, exon 17 
D816, and exon 18 A829P in preclinical models (Figure 2). While demonstrating lower potency against KIT exon 13 
V654A (compared to sunitinib), exon 14 T670I mutation (compared to sunitinib),23 and KIT D816V mutation (compared 
to avapritinib), ripretinib showed highest potency among FDA-approved drugs for GIST against KIT exon 18 A829P.17 In 

Figure 2 Distribution of mutated exons in GIST and drug sensitivity data reported in in-vitro studies. *Data from Serrano et al, 2019.23 (half maximal inhibitory 
concentration (IC50) > 500 nM suggests resistant), Smith et al, 2019.17 (IC50 >1000 nM suggests resistant), Gebreyohannes et al, 2019,18 Apsel Winger et al, 2019,24 

and Heinrich et al, 2018.25 Image created with BioRender.com. **D816 in this figure includes D816E and D816H.
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addition, ripretinib showed higher potency in PDGFRA D842V transfection models than imatinib, sunitinib, and 
regorafenib but much lower than avapritinib.

Clinical Efficacy
In the setting of post-imatinib and later lines of treatment, sunitinib and regorafenib have limited efficacy as explained by 
the activity against secondary mutations, with an RR of 6.8% and PFS duration of 5.6 months for sunitinib in 2nd-line 
treatment and 4.5% and 4.8 months for regorafenib in 3rd-line treatment.3,4 Ripretinib was developed as a broad- 
spectrum TKI to solve the problem of the inter- and intra-tumor heterogeneity of secondary mutation subclones.

Ripretinib demonstrated activities in all lines of treatment, with RRs of 30% in 2nd-, 23% in 3rd-, and 11% in ≥4th- 
line treatment, as reported in a phase 1 study (Table 1).26,27 In the updated phase 1 study, the median PFS durations were 
46.4, 36.3, and 23.9 weeks in 2nd-, 3rd-, and ≥4th-line treatment, respectively. After a long stretch, a TKI was showing 
activity in the ≥4th-line setting.

The phase 3 INVICTUS study evaluated ripretinib in 4th-line or later treatment of advanced GIST compared to 
placebo.5 Ripretinib resulted in longer PFS and OS durations than did placebo, with a median PFS duration of 6.3 months 
(placebo = 1 month; HR = 0.15; 95% CI = 0.09–0.25; P < 0.0001) and median OS duration of 15.1 months (placebo = 6.6 
months; HR = 0.36; 95% CI = 0.20–0.63; P = 0.0004). The overall RR was 9.4%. The significant superiority of ripretinib 
led the FDA to approve its use in 4th- or later line treatment of unselected patients with locally advanced or metastatic 
GIST. An updated analysis 19 months after the primary analysis showed an even longer OS duration for ripretinib, with 
a median OS duration of 18.2 months compared to 6.3 months in the placebo arm.30 In addition, the RR was 11.8% for 
ripretinib compared to 0% for placebo.

Ripretinib was not statistically significantly superior to sunitinib in the 2nd-line treatment setting, as demonstrated in 
the phase 3 INTRIGUE study.28 The preliminary results showed RRs of 21.7% and 17.6% in the ripretinib and sunitinib 
arms, respectively. The median PFS durations were 8.0 and 8.3 months for ripretinib and sunitinib (HR = 1.05), 
respectively. In the KIT-mutation subgroup, the median PFS durations were 8.3 and 7.0 months for ripretinib and 
sunitinib (HR = 0.88), respectively. Although 2nd-line treatment with ripretinib did not result in a longer PFS duration, it 
was associated with fewer grade 3–4 toxicities (41.3% vs 65.6%) and lower rates of dose interruption (29.1 vs 41.6), dose 
reduction (20.2 vs 48.0), and treatment discontinuation (3.6 vs 7.7) as a result of treatment-emergent adverse events 
(TEAEs); a better quality of life (QOL) was also observed.29 Moreover, the PFS duration in the KIT exon 9 subgroups 
favored treatment with sunitinib compared to ripretinib (HR = 2.85, 95% CI = 1.48–5.48) but did not significantly differ 
in the KIT exon 11 (HR = 0.88, 95% CI = 0.82–1.33) and other mutation subgroups for ripretinib and sunitinib. However, 
the RR in the KIT exon 11 population favored ripretinib over sunitinib (23.9% vs 14.6%, difference = 9.3%, 95% CI = 
0.7–17.8, p = 0.03).

Table 1 Efficacy of Ripretinib in Different Lines of Treatment from Phase 1 and 3 Trials

Efficacy 2nd Line 3rd Line ≥4th Line

Phase 1a 

(n=31), %
Phase 3b 

(n=226), %
Phase 1a 

(n=28), %
Phase 1a 

(n=83), %
Phase 3c 

(n=85), %

Response evaluation
Complete response 0 0.4 0 0 0

Partial response 19.4 23.9 14.3 7.2 9 (11.8)d

Stable disease 67.7 -e 64.3 57.8 66
Progressive disease 12.9 - 21.4 26.5 19

Progression-free survival (median, months) 10.7 8.0 8.3 5.5 6.3

Overall survival (median, months) - - - - 18.24

Notes: aData from Chi et al27 bData from Heinrich et al29 cData from Blay et al5 dUpdated result30. eNot reported.
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Dosing and Side Effects
According to the results of a phase 1 dose-escalation study, the maximum tolerated dose was not reached at a maximum 
of 200 mg twice a day (BID). The recommended phase 2 dose of 150 mg once daily (QD) was established on the basis of 
safety, pharmacokinetic, and pharmacodynamic findings.31

The phase 1 dose escalation and expansion study revealed that ripretinib had a good tolerability profile, with 14% of 
patients experiencing dose reduction and 11% discontinuing treatment because of TEAEs.26 The most common adverse 
effects of any grade reported in phase 1 and phase 3 studies of ripretinib are hair loss, diarrhea, cramps, fatigue and 
nausea (Table 2). Grade 3–4 adverse effects with 150 mg of ripretinib QD included asymptomatic lipase increase (11%), 
anemia (7%), hypertension (6%), abdominal pain (5%), increased blood bilirubin (3%), and diarrhea (2%). Other side 
effects found in at least 1% of cases included fatigue, vomiting, dyspnea, decreased appetite, back pain, and hand-foot 
skin reaction. Ripretinib increases skin lesions and routine dermatology follow-up is required. Majority of new skin 
findings are benign, but the occasional skin cancer should be picked up and treated early. Rare but serious side effects 
included skin cancer (cutaneous squamous cell carcinoma, 4.7%, and melanoma, 2.4%) and congestive heart fail-
ure (1.2%).

Dose escalation from 150 mg QD to 150 mg BID was an option in patients who participated in phase 1 dose 
escalation and phase 3 studies and experienced disease progression on 150 mg QD, as determined by RECIST 1.1.32 

The median PFS1 duration, calculated from the date of the first dose of ripretinib (150 mg QD) to disease progression, 

Table 2 Representative Treatment-Emergent Adverse Events (TEAEs) Observed in the Phase 3 INVICTUS 
Study and Phase 1 Intra-Patient Dose Escalation Study

TEAEs, n (%) Ripretinib (150 mg QD) Ripretinib (150 mg BID***)

Phase 3 (n=85) Phase 1 (n=67) Phase 1 (n=67)

All Grades Grade 3–4 All Grades Grade 3–4 All Grades Grade 3–4

Diarrhea 18 (21) 1 (1) 13 (19.4) 1 (1.5) 19 (28.4) 1 (1.5)
Abdominal pain -* -* 15 (22.4) 0 18 (26.9) 7 (10.4)

Nausea 22 (26) 1 (1) 24 (35.8) 0 17 (25.4) 0

Decreased appetite 13 (15) 1 (1) 11 (16.4) 0 16 (23.9) 1 (1.5)
Anemia 3 (3) 1 (1) 3 (4.5) 0 15 (22.4) 4 (6.0)

Fatigue 22 (26) 2 (2) 23 (34.3) 0 14 (20.9) 2 (3.0)

PPES 18 (21) 0 24 (35.8) 0 12 (17.9) 0
Alopecia 42 (29) 0 41 (61.2) 0 11 (16.4) 0

Vomiting -* -* 9 (13.4) 0 11 (16.4) 0

Weight decrease 13 (15) 0 19 (28.4) 0 11 (16.4) 0
Muscle spasm 10 (12) 0 19 (28.4) 0 10 (14.9) 0

Dyspnea -* -* 5 (7.5) 0 9 (13.4) 2 (3.0)

Back pain -* -* 10 (14.9) 0 7 (10.4) 0
Headache -* -* 8 (11.9) 0 7 (10.4) 1 (1.5)

Myalgia 24 (28) 1 (1) 33 (49.3) 0 7 (10.4) 0

Peripheral edema -* -* 5 (7.5) 0 7 (10.4) 1 (1.5)
Rash 2 (2) ** 1 (1) 13 (19.4) 0 7 (10.4) 0

Lipase increase 8 (10) 4 (5)

Constipation 13 (15) 0
Blood bilirubin increase 12 (14) 0

Arthralgia 10 (12) 0

Hypertension 7 (9) 3 (4)
Hypophosphatemia 5 (6) 2 (2)

Notes: Data from Blay et al5 and George S.32 *Not reported or may be included in other terms. **Defined as dermatosis in the phase 3 study. ***Only 
includes new or worsening TEAEs. 
Abbreviation: PPES, palmar-plantar erythrodysesthesia syndrome.

https://doi.org/10.2147/CEG.S351839                                                                                                                                                                                                                                  

DovePress                                                                                                                                

Clinical and Experimental Gastroenterology 2023:16 16

Thirasastr and Somaiah                                                                                                                                             Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


was 11.0 months (95% CI = 3.5–22.1 months) for patients on 2nd-line treatment, 8.3 months (95% CI = 1.8–11.1 
months) for 3rd-line treatment, and 5.5 months (95% CI = 2.1–8.1 months) for 4th-line or later treatment. The median 
PFS2 duration, calculated from the date of dose escalation to disease progression or death, was 5.6 months (95% 
CI=1.4-not estimable) for patients on 2nd-line treatment, 3.3 months (95% CI = 2.3–7.4 months) for 3rd-line treatment, 
and 4.6 months (95% CI = 2.8–5.6 months) for 4th-line or later treatment. Tumor metabolic response on PET scan was 
evaluated in 37 of 67 patients, per European Organization for the Research and Treatment of Cancer (EORTC) 
criteria.33 Thirteen patients (35.1%) experienced a partial metabolic response, while no new TEAEs were observed. 
Table 2 lists all TEAEs that were reported in >5% of patients in the phase 3 study or were worsening in the dose 
escalation study. Of note, dose escalation to 150 mg BID was associated with a higher incidence of a few grade 3–4 
side effects.

In conclusion, adverse effects of ripretinib were mostly grade 1 and 2 and higher-grade adverse events reported in 
clinical studies were manageable. In addition, patients receiving ripretinib experience fewer grade 3–4 TEAEs as 
compared to sunitinib arm in the preliminary results of the INTRIGUE study reported at ASCO Plenary Series 
2022.29

Quality of Life
In the phase 3 INVICTUS study, patient-reported outcomes were measured as a pre-specified secondary outcome5 using 
the EuroQol-5D (EQ-5D-5L) and the EORTC QOL Questionnaire (QLQ)-C30, and the change from the cycle 1, day 1 
(baseline) to cycle 2, day 1 between ripretinib and placebo was compared.34 Patients receiving ripretinib reported 
consistently more stable and significantly better health status outcomes on the EQ-5D-5L and physical and role 
functioning tests than did those receiving placebo.

QOL was measured in patients who received ripretinib or sunitinib in the INTRIGUE study.29 These measures 
included the impact of skin toxicity on QOL as measured by Dermatology Life Quality Index (DLQI) and the percentage 
of patients with skin toxicity that had a moderate to extremely large impact on their lives and those with deterioration in 
role functioning (ability to engage in work or leisure activities during treatment) on the EORTC QLQ-C30. Fewer 
patients in the ripretinib arm experienced skin toxicity that affected QOL. Also, patients receiving ripretinib reported 
experiencing less decline in EORTC QLQ-C30 role functioning.

Figure 3 Current systemic treatment sequence and potential future treatment sequence with personalized approach. Image created with BioRender.com.
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Conclusions
Ripretinib is a novel TKI against primary KIT/PDGFRA mutations and resistant secondary KIT mutations. It has potency 
against a wide range of KIT/PDGFRA mutations in GIST and can be of substantial benefit in case of subclone 
heterogeneity in later line treatment settings. According to the results of the phase 3 clinical trial (INVICTUS), 4th- 
line or later treatment with ripretinib conferred PFS and OS benefits compared to placebo.5 However, in the 2nd-line 
setting, ripretinib treatment was not superior to the current standard, sunitinib.29 A subgroup analysis from the 
INTRIGUE preliminary report showed that ripretinib had less PFS benefit in exon 9 KIT mutation but resulted in 
a superior RR in exon 11 KIT mutation. Although the efficacy of ripretinib in an unselected population was not different 
from that of sunitinib, the tolerability profile seems to be better.

In conclusion, ripretinib is an established standard of care in the 4th-line or higher setting in GIST, supported by the 
efficacy and tolerability data. As the field moves forward, with emerging data on the efficacy of TKIs according to 
mutation subgroups and our ability to identify the spectrum of mutations in each patient (through tumor and liquid 
biopsies), a more personalized treatment approach in selecting the sequence of TKIs might be feasible in the future 
(Figure 3).
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