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Abstract

Gastrointestinal stromal tumors (GISTs) are considered rare, yet they
represent the most common sarcomas of the gastrointestinal tract.
The development of tyrosine kinase inhibitors (TKI) for the treatment
of GISTs changed the way we treat patients and has greatly impacted
outcomes. However, most patients who initially benefit from TKIs even-
tually develop disease progression and require subsequent therapies.
Ripretinib is a switch-control TKI approved for the treatment of adult
patients with advanced GIST who received prior treatment with three or
more TKiIs, including imatinib. Our objective was to review existing treat-
ment options for patients with advanced GIST, focusing on management
optimization for heavily pretreated patients receiving ripretinib. With
the integration of ripretinib as a fourth-line therapy, the GIST treatment
landscape continues to evolve. As the treatment paradigm becomes
increasingly complex, successful management of adverse events and
individualized supportive care remain crucial to maintaining effective
treatment and patient quality of life. Additionally, we present a detailed
case study of a heavily pretreated patient with advanced GIST who re-
ceived ripretinib as fourth-line therapy. The information provided here
should help inform advanced practitioners on the effective manage-
ment of patients with GIST who have progressed on multiple therapies.
Advanced practitioners are well positioned to provide the necessary
supportive care to achieve optimal outcomes and drug compliance.

CASE STUDY

A 65-year-old female who was working full time and caring for her spe-
cial needs child presented to her primary care physician with long-term
abdominal pain and weight loss (Figure 1). She was referred for imag-
ing where an abdominal/pelvic CT scan revealed a 4-cm mass at the
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Endoscopic biopsy of a 4-cm
mass at the gastroesophageal

junction

Identified as GIST KIT exon 11

mutation

Imatinib

e AEs: mild nausea, joint pain,
periorbital edema, GERD,

lower extremity edema
e Best response: PR
e Eventual PD

Sunitinib e Full dose was intolerable, and

toxicity led to dose reduction

e AEs: diarrhea, syncope,
hypertension, hypothyroidism,

PPE, joint pain, nausea, oral
sensitivity, alterations in taste
and hair color

Regorafenib

e Best response: PR
e Eventual PD

e Full dose was intolerable, and
toxicity led to dose reduction
e AEs: fatigue, rash, PPE,

nausea, severe abdominal
pain, fever

e Eventual PD

Ripretinib

e AEs: nausea, alopecia, loss
of appetite, weight loss

e Reported improved energy

e Best response: SD

e Eventual PD

.

Figure 1. Case study of a patient with advanced GIST. AE = adverse event; GERD = gastroesophageal
reflux disease; GIST = gastrointestinal stromal tumor; PD = progressive disease; PPE = palmar-plantar
erythrodysesthesia; PR = partial response; SD = stable disease.

gastroesophageal junction and multiple liver
metastases. After being referred to interven-
tional radiology, an endoscopic biopsy con-
firmed the diagnosis of GIST; mutational testing
was positive for a KIT exon 11 mutation. The pa-
tient was diagnosed with advanced/metastatic
disease and surgical intervention was not pur-
sued. After discussions with her oncologist, the
patient initiated imatinib 400 mg once daily.
The patient experienced adverse events
(AEs) that included nausea, joint pain, perior-
bital edema, gastroesophageal reflux disease

(GERD), and lower extremity edema; these
were all categorized by the patient as mild (all
grade 1), and she continued to live with a high
quality of life for 2 years on treatment, with her
best response being a partial response (PR).
The patient did not require an antiemetic for
her nausea and was given a proton pump in-
hibitor to relieve symptoms associated with
GERD. She did not require a diuretic or dose
modification for her edema; her lower extremity
edema was managed conservatively with a low
sodium diet, elevation of the lower extremities,
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and compression stockings. The swelling was
not unilateral and did not increase while being
managed with the aforementioned conserva-
tive measures; therefore, a duplex ultrasound
and an echocardiogram for concerns of heart
failure were not necessary. The patient experi-
enced disease progression (increased liver me-
tastases) and was escalated to imatinib 400 mg
twice daily. On the twice-daily dose, the patient
experienced slowed disease progression and a
slight increase in AEs (but still remained mild at
a grade 1 severity).

After 7 months on the imatinib 400 mg
twice-daily regimen, the patient experienced
progressive disease and transitioned to suni-
tinib 50 mg (4 weeks on, 2 weeks off). Initial as-
sessments of side effects were complicated by
a concomitant flu diagnosis; the patient experi-
enced grade 3 diarrhea resulting in a syncopal
episode due to dehydration. The patient was
admitted to the hospital and sunitinibb was with-
held until the patient recovered to mild (grade
1 toxicities. Sunitinib was restarted at 25 mg
(4 weeks on, 2 weeks off), and an attempt was
made to escalate the dose back up to 50 mg.
The care team implemented a bland diet with
the use of imodium/lomotil to manage diarrhea.
The patient developed grade 3 hypertension
and palmar-plantar erythrodysesthesia (PPE);
grade 2 joint pain, nausea, and oral sensitivity;
and grade 1 altered taste and hair depigmenta-
tion; and was diagnosed with hypothyroidism.
She was started on antihypertensive medication
and thyroid hormone supplementation; she also
used a series of oral rinses, gentle oral hygiene
measures, and PPE creams and soaks to man-
age the other toxicities. However, the patient
still had difficulty tolerating the 50-mg dose,
and the regimen was modified to 37.5 mg (2
weeks on, 1 week off). Her best response was a
PR, but the patient ultimately experienced dis-
ease progression and an increase in liver metas-
tases; one liver lesion required treatment with
an ablation procedure.

The patient initiated regorafenib 160 mg
once daily (3 weeks on, 1 week off). She expe-
rienced grade 3 PPE and abdominal pain. The
patient’s abdominal pain required hospitaliza-
tion and was likely disease related. Focus was

placed on the management of PPE with topi-
cal creams, soaks, moisture-wicking socks, and
comfortable/supportive shoes. The patient also
experienced grade 2 fatigue, rash, and nausea.
Regorafenib was decreased to 120 mg once dai-
ly (3 weeks on, 1 week off); the patient experi-
enced disease progression on the max tolerated
dose, and regorafenib was discontinued.

As part of a clinical trial, the patient initi-
ated ripretinib 150 mg once daily; the patient
received a thorough baseline assessment and
detailed information regarding potential risks
and side effects. Her best overall response on
ripretinib was stable disease (Figure 1). She ex-
perienced nausea, alopecia, loss of appetite, and
weight loss (all grade 1). However, despite these
AEs, she continued to work full time and care for
her child throughout treatment. She reported
improved energy and quality of life (per patient-
reported outcome assessments) and followed
up with the necessary members of her care team
to discuss and manage her side effects. The pa-
tient regularly saw her dermatologist to check
for any skin abnormalities and worked with a nu-
tritionist/dietician to manage her appetite and
weight loss. The patient experienced disease
progression after six cycles with ripretinib and
was dose escalated to 150 mg twice daily, per
the trial protocol, which permitted dose escala-
tion at the patient’s election. She continued on
the twice-daily regimen for seven cycles, with
no significant increase in the AEs listed above,
before ultimate disease progression.

This case study illustrates the value of sup-
port from a multidisciplinary team. Although
dermatologic symptoms are generally not life
threatening, they have been shown to nega-
tively affect patient health-related quality of
life (Nardone et al., 2012). Educating the patient
about potential side effects, encouraging dis-
cussion about skin concerns early in treatment,
and including a dermatologist in the care team
may improve outcomes and optimize patient
quality of life. Many of these patients experi-
ence loss of appetite and subsegquent weight
loss and may benefit from consultation with a
nutritionist. While not addressed in this specific
case, orthopedists and massage therapists are
beneficial for patients who experience joint pain
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and muscle cramping. Similarly, some patients
may benefit from consultation with social work-
ers and palliative care specialists. We encourage
patients to maintain a drug diary to help keep
track of any potential side effects; this often
helps practitioners implement early intervention

astrointestinal ~ stromal  tumors

(GISTs) are considered a rare type of

cancer but represent the most com-

mon sarcoma of the gastrointestinal
(GI) tract (Ma et al., 2015; Sereide et al., 2016).
While they may occur anywhere in the GI tract,
GISTs are most frequently located in the stomach
(55%-61%) and small intestine (30%); they are less
commonly seen in the duodenum (4%-5%), rec-
tum (4%), colon/appendix (1%-2%), and esopha-
gus (< 1%-2%; Miettinen & Lasota, 2006; Sereide
et al., 2016). Estimates of the annual incidence of
GISTs worldwide range between 4.3 and 15 cases
per million (Sereide et al., 2016). While they have
been reported to occur in patients from 10 to 100
years of age, GISTs are rarely seen in patients un-
der the age of 18 (1%-2%; Call et al., 2012); the me-
dian age at presentation is approximately 65 years
old (Sereide et al., 2016).

A diagnosis of GIST requires histologic analy-
sis of biopsied tissue for specific cellular morphol-
ogy, and molecular genetic testing for mutations
is recommended (National Comprehensive Can-
cer Network [NCCN], 2022). Most GISTs harbor
activating mutations in the genes encoding one of
two receptor tyrosine kinases: approximately 69%
to 83% of GISTs have mutations in KIT (NCCN,
2022; Szucs et al., 2017), while approximately 5%
to 10% have mutations in the gene for the related
kinase platelet-derived growth factor o (PDGFRA;
Martin-Broto et al., 2017; NCCN, 2022). Approxi-
mately 15% of GISTs in adult patients do not have
a mutation in either of these two genes; these are
referred to as “wild-type” with respect to KIT/
PDGFRA mutations (Szucs et al., 2017). All GISTs
lacking a KIT/PDGFRA mutation should be tested
for other potential driver mutations, such as suc-
cinate dehydrogenase (SDH), B-Raf proto-onco-
gene (BRAF), and neurotrophic tyrosine receptor
kinase (NTRK), in order to determine appropriate
options for targeted therapy (NCCN, 2022). Dur-

from a multidisciplinary team. Finally, this case
study also demonstrates that heavily pretreated
patients can derive not only clinical benefit, but
also quality of life improvement from ripretinib
therapy. However, this is representative of a sin-
gle patient and individual results may vary.

ing treatment, patients may develop secondary
mutations, most often in KIT or PDGFRA, that
confer resistance to drug therapy (Szucs et al.,
2017). Risk stratification (assessment of malignant
potential based on mitotic rate, size, and location)
is an important prognostic factor in the postsur-
gical setting and as patients progress on different
lines of therapy (Joensuu, 2008; NCCN, 2022).
However, prognostic assessment has been histori-
cally more accurate in KIT- or PDGFRA-positive
GIST than SDH-deficient GIST (NCCN, 2022).
Gastrointestinal stromal tumor is a heteroge-
neous disease with a complex mutational landscape
that presents with significant treatment challenges.
In this review, we discuss treatment options for pa-
tients with GIST, focusing on the management of
patients in the advanced stages of the disease who
are undergoing treatment with ripretinib (Qinlock).
We also present a case study of a patient with ad-
vanced GIST that exemplifies treatment with mul-
tiple lines of therapy and the associated challenges.

TREATMENT OPTIONS

For localized GIST, the first line of treatment is
surgical resection with the goal of complete gross
resection of the tumor with histologically negative
margins (NCCN, 2022; Rubin et al., 2007). Neoad-
juvant targeted therapy may be used to reduce tu-
mor size in cases where the tumor is resectable,
but the surgery would result in significant mor-
bidity (Ishikawa et al., 2018; NCCN, 2022). Even
when resection is complete, however, the disease
may recur; almost all patients with advanced dis-
ease who are treated with resection experience
subsequent recurrence, irrespective of the quality
of the surgical procedure (Rubin et al., 2007; Rut-
kowski et al., 2007). Therefore, adjuvant targeted
therapy may be used to control any micrometasta-
ses left after surgery with the goal of reducing re-
currence and improving survival compared with
surgery alone (Ishikawa et al., 2018).
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The discovery of receptor tyrosine kinase mu-
tations in patients with GIST led to the develop-
ment of oral tyrosine kinase inhibitors (TKIs) as
targeted systemic therapy for the treatment of
GIST, particularly for patients with resectable
GIST with significant morbidity and for patients
with unresectable/progressive disease (NCCN,
2022). Tyrosine kinase inhibitors have become the
standard of care for patients with unresectable,
recurrent, or metastatic GIST (NCCN, 2022). Al-
though the prognosis for patients with advanced
GIST has been greatly improved by the implemen-
tation of TKI therapy, resistance to these inhibitors
remains a challenge. Each TKI differs in its efficacy
against specific mutations; thus, a tumor may show
primary resistance to a given agent. Additionally,
the development of subsequent mutations often
leads to secondary drug resistance, in which the tu-
mor progresses after an initial period of stabiliza-
tion or response to the inhibitor (Li & Raut, 2019).

Imatinib Mesylate

Imatinib mesylate (Gleevec) was granted approval
by the US Food and Drug Administration (FDA)
in 2002 for the first-line treatment of malignant
metastatic and/or unresectable GISTs (Dagher et
al., 2002). Imatinib inhibits the tyrosine kinase ac-
tivity of KIT and PDGFRA by binding close to the
ATP-binding site, locking it in an inactive confor-
mation and preventing downstream signal trans-
duction (Igbal & Igbal, 2014). The recommended
dose of imatinib is 400 mg once daily for adult pa-
tients, with the possibility of escalation to 400 mg
twice daily for patients showing disease progres-
sion at the lower dose (Novartis Pharmaceuticals
Corporation, 2022). Response rates are 90% for
tumors with a KIT exon 11 mutation and 50% for
tumors that have a mutation in KIT exon 9 (NCCN,
2022). The use of imatinib in metastatic GIST was
associated with an approximately 73% 2-year sur-
vival (Gold et al., 2007; Verweij et al., 2004). Pa-
tients treated with imatinib demonstrated a me-
dian overall survival (OS) of approximately 4 to 5
years (Blanke et al., 2008; Kim et al., 2019). Higher-
dose imatinib (400 mg twice daily) demonstrated
a progression-free survival (PFS) advantage in pa-
tients with GIST harboring a KIT exon 9 mutation
(Gastrointestinal Stromal Tumor Meta-Analysis
Group, 2010). Therefore, the recommended dose

for patients with KIT exon 9 mutations receiving
first-line imatinib is 400 mg twice daily (Kelly et al.,
2021; NCCN, 2022). A recent retrospective analysis
demonstrated that the higher-dose imatinib was
not associated with better survival outcomes in an
adjuvant setting compared with the standard dose
(400 mg daily) in patients with a KIT exon 9 muta-
tion (Vincenzi et al., 2021), suggesting a difference
in treatment efficacy in the adjuvant vs. the first-
line metastatic setting.

Avapritinib

Avapritinib (Ayvakit) was approved by the FDA
in 2020 as first-line therapy for patients with ad-
vanced GISTs having PDGFRA exon 18 mutations
that are insensitive to imatinib (Blueprint Medi-
cines Corporation, 2020; NCCN, 2022). A selective
inhibitor of KIT and PDGFRA, avapritinib shows
high potency for the KIT exon 17 mutation D816V
and the PDGFRA exon 18 D842V mutation, which
are associated with resistance to imatinib, suni-
tinib (Sutent), and regorafenib (Stivarga; Evans et
al., 2017). A phase I study identified 300 mg once
daily as the recommended phase IT dose of avapri-
tinib. In that study, the overall response rate for
patients with PDGFRA D842V mutations receiv-
ing 300 mg once daily was 93% (95% confidence
interval [CI] = 77%-99%; 4% complete response,
89% PR, 7% stable disease; Heinrich et al., 2020).

Sunitinib

Sunitinib was approved by the FDA in 2006 as
second-line treatment for adult patients with ad-
vanced GIST after disease progression on or in-
tolerance to imatinib (NCCN, 2022; Pfizer Inc,
2020). Sunitinib is a multitargeted inhibitor of sev-
eral receptor tyrosine kinases, including KIT and
PDGFRA (Li & Raut, 2019; Mendel et al., 2003).
In a phase III study of patients with progressive
disease or intolerance to therapy while receiving
imatinib, the median time to tumor progression
was 27.3 weeks for patients receiving sunitinib
compared with 6.4 weeks for patients receiving
placebo (Demetri et al., 2006).

Regorafenib

Regorafenib was approved by the FDA in 2012 as
third-line therapy for patients with advanced GIST
who have been previously treated with imatinib
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and sunitinib (Bayer HealthCare Pharmaceuticals
Inc., 2020; NCCN, 2022). Regorafenib has broad
activity against a number of receptor protein ki-
nases, including those involved in regulating on-
cogenesis (KIT, RET, RAF-1, BRAF, and BRAF
V600E), the tumor microenvironment (PDGFR
and FGFR), and tumor angiogenesis (VEGFR-, -2,
and -3, and TIE2; Demetri et al., 2013; Wilhelm et
al., 2011). A phase III trial evaluating regorafenib
in patients with metastatic and/or unresectable
GIST who progressed after the failure of at least
imatinib and sunitinib found that the median PFS
was 4.8 months for patients receiving regorafenib
and 0.9 months for patients receiving placebo
(Demetri et al., 2013).

Ripretinib

Ripretinib was approved by the FDA in 2020 for
the treatment of adult patients with advanced
GIST who have received prior treatment with
three or more kinase inhibitors, including ima-
tinib (Deciphera Pharmaceuticals LLC, 2022);
this treatment is also approved in Canada, Aus-
tralia, China, Hong Kong, Taiwan, Switzerland,
the UK, and the EU (Deciphera Pharmaceuticals
LLC, 2020, 2021; Deciphera Pharmaceuticals
Netherlands BV. NL, 2021; Deciphera Pharma-
ceuticals Switzerland AG Zug, 2021; Medicines
& Healthcare products Regulatory Agency, 2022;
Zai Lab Limited, 2021a, 2021b). Ripretinib is a
switch-control TKI that broadly inhibits KIT and
PDGFRA kinase signaling through a dual mecha-
nism of action. It was designed to bind to both the
switch pocket and the activation switch to lock
the kinase in the inactive state, preventing down-
stream signaling and cell proliferation. This dual
mechanism of action provides broad inhibition of
KIT and PDGFRA kinase activity, including wild-
type and multiple primary and secondary muta-
tions (Smith et al., 2019).

In the pivotal phase III INVICTUS study
(NCTO03353753), an international, multicenter,
randomized, double-blind, placebo-controlled
trial, 129 patients with progressive disease who
had received three or more prior TKIs for ad-
vanced GIST (at least imatinib, sunitinib, and
regorafenib) were randomized 2:1 to receive
ripretinib 150 mg daily (n = 85) or placebo (n = 44)
until disease progression or unacceptable toxic-

ity (Blay et al., 2020). The median PFS of patients
receiving ripretinib was 6.3 months (95% CI =
4.6-6.9), compared with 1.0 month (95% CI =
0.9-1.7) in patients receiving placebo (hazard ra-
tio [HR], 0.15; 95% CI = 0.09-0.25; p < .0001). The
median OS was 15.1 months (95% CI = 12.3-15.1)
in the ripretinib group vs. 6.6 (95% CI = 4.1-11.6)
months in the placebo group (HR, 0.36; 95% CI
= 0.21-0.62). Eight of 85 patients (9.4%; 95% CI =
4.2-17.7; p = .0504 compared with placebo) receiv-
ing ripretinib had a confirmed objective response,
all of whom had a PR; none of the patients receiv-
ing placebo had a confirmed objective response.
In a long-term update to the primary INVICTUS
analysis, the median PFS for patients receiving
ripretinib was still 6.3 months vs. 1.0 month for
placebo; however, the median OS was increased
to 18.2 months in the ripretinib arm but remained
unchanged at 6.3 months in the placebo arm (von
Mehren et al., 2021).

Additionally, patient-reported outcome mea-
sures of quality of life were assessed as part of
the INVICTUS trial. Role and physical function-
ing were assessed by the European Organisation
for Research and Treatment of Cancer Quality of
Life Questionnaire for Cancer 30-item (EORTC
QLQ-C30), and overall health was assessed by
the EuroQol 5-Dimension 5-Level visual ana-
logue scale (EQ-5D-5L VAS). Patients receiving
ripretinib showed stable scores for both mea-
sures, indicating that they were able to maintain
quality of life, while the scores declined for pa-
tients receiving placebo; the results indicated a
clinically relevant difference between the groups
(Blay et al., 2020).

ADVERSE EVENTS ASSOCIATED
WITH TKI THERAPY

Tyrosine kinase inhibitors, particularly those in
the second and third line of treatment, are asso-
ciated with adverse events (AEs) that may neces-
sitate dose reductions, treatment interruptions,
or permanent discontinuation of treatment, lim-
iting their use in certain patients (Demetri et al.,
2012; Rizzo et al., 2020). In a phase II study, the
most commonly seen AEs of any grade for pa-
tients receiving imatinib 400 mg once daily in-
cluded edema (most frequently periorbital), nau-
sea, diarrhea, myalgia, and fatigue (all > 30%).

J Adv Pract Oncol AdvancedPractitioner.com
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The most serious AEs reported were gastrointes-
tinal or intraabdominal hemorrhages in patients
with large tumors; these were considered likely
to be due to the degeneration of tumors by ima-
tinib (Demetri et al.,, 2002). Serious AEs, dose
modifications, and grade 3 to 5 toxicities were
more common in patients receiving the 400-
mg twice-daily imatinib dose compared with
patients receiving the 400-mg once-daily dose
(Blanke et al., 2008).

In a phase I study, the most common treat-
ment-related AEs of grade 1 or 2 for patients tak-
ing avapritinib 300 mg once daily were nausea,
diarrhea, decreased appetite, and fatigue (Hein-
rich et al.,, 2020). The most common serious
AEs related to treatment with avapritinib were
anemia, pleural effusion, diarrhea, and vertigo.
Across all doses of avapritinib, there were two
AEs considered to be of special interest: cogni-
tive effects and intracranial bleeding. Cognitive
effects were seen in 40% (out of 82 patients);
these included memory impairment, cognitive
disorder, confused state, and encephalopathy. In-
tracranial bleeding was found in 2% of patients
(Heinrich et al., 2020).

For patients receiving sunitinib in a phase
III trial, AEs of grade 3 or higher that appeared
more frequently than in patients receiving place-
bo included but were not limited to fatigue, pal-
mar-plantar erythrodysesthesia (PPE, hand-foot
syndrome), diarrhea, hypertension, leucopenia,
neutropenia, lymphopenia, and thrombocytope-
nia. Additionally, 4% of patients receiving suni-
tinib developed hypothyroidism (Demetri et al.,
2006). In a phase III trial of regorafenib, the most
common AEs of grade 3 or higher for patients
taking regorafenib were hypertension, PPE, and
diarrhea. There were two grade 5 AEs of cardiac
arrest and hepatic failure that were considered to
be regorafenib-related (Demetri et al., 2013). The
FDA-approved dosing information for both suni-
tinib and regorafenib carry warnings regarding se-
vere hepatotoxicity; monitoring of liver function
at baseline and during treatment is recommended
(Bayer HealthCare Pharmaceuticals Inc., 2020;
Pfizer Inc, 2020). Table 1 summarizes the most
common treatment-related AEs observed for the
first- through third-line therapies approved for
advanced GIST.

Ripretinib 150 mg once daily is generally well
tolerated and associated with an acceptable safety
profile. In the phase IIT INVICTUS trial, the most
common treatment-emergent AEs (TEAEs) re-
lated to treatment in patients receiving ripretinib
(> 20%) were alopecia, myalgia, nausea, fatigue,
PPE, and diarrhea. Constipation, decreased appe-
tite, and weight loss occurred in > 15% of patients.
Most TEAEs were grades 1 or 2. Serious TEAEs
were reported in 9% of patients taking ripretinib
and 7% of patients taking placebo.

Table 2 summarizes the AEs (= 10%) associat-
ed with ripretinib in patients with GIST according
to the prescribing information. Additionally, the
label includes warnings and precautions relating
to PPE (grade 1-2), the development of new skin
cancers (including cutaneous squamous cell carci-
noma, keratoacanthoma, and melanoma), hyper-
tension (grade 1-3), cardiac dysfunction (includ-
ing cardiac failure, acute left ventricular failure,
diastolic dysfunction, ventricular hypertrophy,
and decreased ejection fraction), risk of impaired
wound healing, photosensitivity, pregnancy risks
(including embryo-fetal toxicity), and drug inter-
actions (strong CYP3A inhibitors and inducers;
Deciphera Pharmaceuticals LLC, 2022).

SUPPORTIVE CARE AND

OPTIMIZING OUTCOMES

To optimize clinical outcomes in advanced GIST,
it is important for patients receiving TKI therapy
to maintain a regular dosing schedule for an ex-
tended period of time. In view of this, AEs that
are severe enough to prompt lack of adherence to
an otherwise effective drug regimen may result
in suboptimal response or outcomes (Tetzlaff &
Davey, 2013). Due to their involvement in ongoing
patient care, oncology advanced practitioners, in-
cluding nurse practitioners, physician assistants,
and pharmacists, play an important role in pro-
moting treatment adherence by promptly recog-
nizing and effectively managing AEs. Strategies
for managing AEs may include supportive care,
dose modifications, and if necessary, treatment
holds or discontinuations (Grothey et al., 2014;
Joseph et al., 2021). Advanced practitioners can
facilitate adherence to TKI treatment by educat-
ing patients about the risks and side effects prior
to initiation of the therapy, including providing
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Table 1. Treatment-Related Adverse Events Reported in Pivotal Trials of TKIs Approved For
First- Through Third-Line Treatment of GIST

Common AEs?

Common grade
3/4 AEsc

Serious AEs (%)

Deaths (%)

Dose interruptions
(%)

Dose modifications
(%)

Treatment
discontinuations
due to AEs (%)

Imatinib 400 mg
(N =73)

Edema/fluid
retention, nausea,
diarrhea, myalgia/
musculoskeletal
pain, fatigue,
abdominal pain,
dermatitis/rash

Neutropenia

Gastrointestinal

or intraabdominal
hemorrhages

(5% total regardless
of dose)

NR

NR

NR

NR

Avapritinib 300 mg
(N =32)

Nausea, diarrhea,
fatigue, decreased
appetite, periorbital
edema, anemia, memory
impairment, hair color
changes, increased
lacrimation, peripheral
edema, increased blood
bilirubin, face edema,
dysgeusia, neutropenia

Diarrhea, anemia,
neutropenia, decreased
neutrophil count

Anemia, pleural effusion,
diarrhea, vertigo

(26% across all doses);
cognitive effects®

(40% across all doses);
intracranial bleeding®
(2% across all doses)

0]
NRe

NRe

12% across all doses

Sunitinib

(N =202)

Fatigue, diarrhea, skin
discoloration, nausea,
anemia®, leucopenia,
neutropenia,
lymphopenia,
thrombocytopenia

Fatigue, neutropenia,
lymphopenia,
thrombocytopenia

Fatigue, PPE, diarrhea,
hypertension,
hematological AEs

NR
28

1l

Regorafenib
(N =132)

PPE, hypertension,

diarrhea, fatigue, oral

mucositis, alopecia,
hoarseness, anorexia

Hypertension, PPE,
diarrhea

29

NR
NR

72

(2020).

aReported in > 20% of patients receiving study drug.
bAnemia was included despite a difference of less than 5% between the sunitinib and placebo groups because of its
frequency and clinical relevance in GIST.
°Reported in > 5% of patients receiving study drug.

dConsidered by the study authors to be an AE of special interest.
C84% of patients receiving study drug across all doses required at least one dose reduction or dose interruption.

Note. AE = adverse event; GIST = gastrointestinal stromal tumor; NR = not reported; PPE = palmar-plantar
erythrodysesthesia; TKI = tyrosine kinase inhibitor. Information from Demetri et al. (2002, 2006, 2013); Heinrich et al.

J

information about indicators of side effect sever-
ity and reduced quality of life, and addressing pa-
tient concerns.

Patients typically receive a thorough baseline
assessment prior to starting a new treatment regi-
men; this includes both physical health and qual-
ity of life assessments. Advanced practitioners
may facilitate increased communication in the
form of frequent phone calls and appointments to
review labs and give the patient opportunities to
ask questions prior to starting a new therapy. Pa-
tients are encouraged to call or page their provid-
ers as needed to report any changes in symptoms

and will receive regular check-in phone calls
from an oncology nurse navigator. The patient’s
provider can also make referrals to other servic-
es, such as dermatology and nutrition, as needed.
Similarly, advanced practitioners may also pro-
vide the patient with tools for support, such as
recommendations for patient advocacy groups or
support networks. This communication between
patient and provider may enable the management
of potential toxicity early in treatment, thus mini-
mizing dose reduction or treatment discontinu-
ation and maximizing clinical outcomes and pa-
tient quality of life.
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p
Table 2. Adverse Events (= 10%) in Patients With
Advanced GIST Who Received Ripretinib
in the INVICTUS Study (N = 85)

All grades Grades

Adverse event (1-4), (%) 3-4, (%)
Skin and subcutaneous tissue

Alopecia 52

Palmar-plantar 21

erythrodysesthesia

Dry skin 13

Pruritus n
General

Fatigue 42 4

Peripheral edema 17 1

Asthenia 13 1
Gastrointestinal

Nausea 39 4

Abdominal pain 36

Constipation 34 1

Diarrhea 28 1

Vomiting 21

Stomatitis n
Musculoskeletal and connective tissue

Myalgia 32 1

Arthralgia 18

Muscle spasms 15
Metabolism and nutrition

Decreased appetite 27 1
Investigations

Decreased weight 19 0
Nervous system

Headache 19 0]
Vascular

Hypertension 14 7
Respiratory, thoracic, and mediastinal

Dyspnea 13 (0}

K/\lote. GIST = gastrointestinal stromal tumor. /

FUTURE DIRECTIONS

FOR RIPRETINIB

For patients with progressive GIST receiving
ripretinib as fourth-line therapy, for whom treat-
ment options are limited, intrapatient dose escala-

tion (IPDE) of ripretinib may provide additional
clinical benefit with an acceptable safety profile.
In a phase I study (NCT02571036), dose escala-
tion to ripretinib 150 mg twice daily after disease
progression on ripretinib 150 mg once daily was
evaluated for patients with GIST receiving sec-
ond-, third-, or fourth-line therapy (George et al.,
2021). A comparison of TEAEs reported in the
ripretinib 150 mg once-daily and 150 mg twice-
daily periods showed that ripretinib was simi-
larly well tolerated at both doses. No new TEAEs
were observed with the higher dose; TEAEs lead-
ing to dose interruption or dose reduction were
comparable during the 150 mg once-daily period
and IPDE periods. In an exploratory analysis of
the INVICTUS phase III study, patients with ad-
vanced GIST randomized to ripretinib who were
dose escalated to 150 mg twice daily (n = 43) af-
ter disease progression on ripretinib 150 mg once
daily experienced meaningful additional clinical
benefit (Zalcberg et al., 2021). The median PFS
was 4.6 months (95% CI = 2.7-6.4) before and 3.7
months (95% CI = 3.1-5.3) after ripretinib IPDE.
Ripretinib 150 mg twice daily was generally well
tolerated; the most frequent new or worsening
grade 3 to 4 TEAEs were anemia in 14% and ab-
dominal pain in 7% of patients.

In addition, ripretinib is currently being in-
vestigated in the phase III INTRIGUE study
(NCT03673501) as a potential second-line therapy
in patients with advanced GIST following imatinib
treatment, compared with standard second-line
therapy with sunitinib (Nemunaitis et al., 2020).
Primary results from the INTRIGUE study dem-
onstrate that ripretinib did not meet the primary
endpoint of superiority in PFS vs. sunitinib. How-
ever, the median PFS observed for patients with
a KIT exon 11 mutation in either arm of this trial
(ripretinib: 8.3 months; sunitinib: 7.0 months) was
longer than the median PFS achieved by sunitinib
in its pivotal phase III trial (5.6 months; Bauer et
al., 2022; Demetri et al., 2006). There were few-
er grade 3 to 4 TEAEs among patients receiving
ripretinib vs. sunitinib (41.3% vs. 65.6%, respec-
tively), suggesting that ripretinib has a more favor-
able safety profile than sunitinib as a second-line
treatment for patients with advanced GIST (Bauer
et al., 2022; Heinrich et al., 2022). Subanalyses are
ongoing for the INTRIGUE trial.
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IMPLICATIONS FOR THE ADVANCED
PRACTITIONER IN ONCOLOGY
Advanced practitioners are in a prime position to
improve patient awareness of advanced GIST and
support patients through each line of treatment
to improve outcomes. Due to the development
of secondary mutations, a patient with advanced
GIST will progress through multiple lines of ther-
apy, with each treatment having its own challeng-
es and unique safety profile. It is extremely impor-
tant that patients are educated prior to starting a
new therapy. This includes providing information
on possible side effects and how they would be
treated, reviewing the known safety profile, and
managing expectations regarding treatment effi-
cacy and quality of life. We learn from the present-
ed case study as we learn from all of our patients;
by listening to their experiences, we gain valuable
information about what interventions and re-
sources are most likely to be helpful. As advanced
practitioners in oncology, we may be the medical
experts; however, the patient living with the diag-
nosis of GIST is the true expert. ®
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