BHl21

International Journal of Clinical Oncology (2022) 27:921-929
https://doi.org/10.1007/s10147-022-02135-7

EHLENKRTz Wondershare

H  PDFelement

ORIGINAL ARTICLE t‘)

Check for
updates

Real-world data on the efficacy and safety of adjuvant chemotherapy
in Japanese patients with a high-risk of gastrointestinal stromal tumor
recurrence

Yuki Ushimaru'*® - Tsuyoshi Takahashi' © - Kiyokazu Nakajima' - Ryugo Teranishi' - Toshirou Nishida? -
Seiichi Hirota® - Masaaki Motoori* - Takeshi Omori® - Ryohei Kawabata® - Kazuhiro Nishikawa® - Takuro Saito -
Kotaro Yamashita' - Koji Tanaka' - Tomoki Makino' - Kazuyoshi Yamamoto' - Yukinori Kurokawa' -

Hidetoshi Equchi’ - Yuichiro Doki’

Received: 13 September 2021 / Accepted: 1 February 2022 / Published online: 12 February 2022
© The Author(s) under exclusive licence to Japan Society of Clinical Oncology 2022

Abstract

Background Complete surgical resection is the only treatment for resectable gastrointestinal stromal tumors (GISTs). Three-
year adjuvant chemotherapy (AC) is recommended for patients with high-risk GISTs. However, there are scarce data on this
topic in Japan. We aimed to study the efficacy and safety of AC in Japanese patients with high-risk GISTs.

Methods Patients with high-risk GISTs who received complete resections during 1992-2019 in our hospitals were included
in this retrospective study. We evaluated patients’ treatments with or without AC, completion rates, adverse events (AEs),
recurrence-free survival (RFS), and overall survival (OS).

Results Overall, 89 patients categorized as high risk were enrolled in this study. Fifty-five patients received AC (AC group),
and 34 patients did not receive AC (control group). Twenty-three (41.8%) patients experienced Common Terminology Criteria
for Adverse Events Grade 2 or higher AEs. At a median follow-up of 61.6 months, 41 (74.5%) patients completed the planned
treatment (including six patients with ongoing treatment), whereas 14 (25.4%) patients did not complete the treatment owing
to the development of AEs (nine patients), patients’ request (three patients), recurrence (one patient), and mutational analysis
(one patient). Comparing the data between the treatment and control groups, the RFS rate was significantly better for the AC
group (P <0.001). However, there was no significant difference in the OS rate between the two groups.

Conclusion Postoperative AC was well tolerated by Japanese patients at an acceptable rate, and its use may reduce the risk
of recurrence in patients with high-risk GISTs.
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recurrence-free survival (RFS) than the placebo group [4].
However, because the study included a significant number
of patients with low and intermediate risks of recurrences
with GISTs >3 cm, the target GIST patients who were eli-
gible for adjuvant treatment were not sufficiently narrowed
down. Moreover, because of the early termination of clinical
trials for their benefits, the efficacy of the drugs in terms
of overall survival (OS) has not yet been confirmed. In a
phase Il randomized clinical trial comparing the outcomes
of postoperative adjuvant imatinib therapy for 1 and 3 years
in patients classified as high risk according to the Fletcher
classification, postoperative GISTs with a ruptured tumor
were reported [5]. The study showed that not only RFS but
also OS improved in the 3-year group compared to that in
the 1-year group. Additional reports also showed that the
3-year group was superior with regard to long-term observa-
tion [6]. Consequently, since 2013, 3-year imatinib adjuvant
therapy has been indicated for patients with a high risk of
GIST recurrence in Japan.

Kanda et al. reported that AC with imatinib at a dose
of 400 mg/day for 1 year was well tolerated by Japanese
patients and that its use may reduce the risk of early recur-
rence of GIST in patients with a high risk of recurrence [7].
This trial was the only prospective study conducted on AC
in Japan; however, it was a single-arm phase II trial, and
the duration of AC was only 48 weeks; it did not match the
current AC treatment period of 3 years. Furthermore, the
follow-up periods (median 109 weeks) were too short to
evaluate the efficacy. Therefore, more clinical data on Japa-
nese patients undergoing AC who are at a high risk of GIST
recurrence are required. The purpose of this study was to
evaluate the efficacy and safety of adjuvant imatinib therapy
in Japanese patients with high-risk GISTs.

Patients and methods
Patients

Patients were eligible if they had undergone complete gross
resections of localized, primary GISTs and were deemed
to be at high risk of postoperative tumor recurrence dur-
ing 1992-2019 at Osaka University Hospital and Sakai
City Medical Center. "High risk" was defined according to
the Modified-Fletcher classification [8, 9]. In our institu-
tion, we commenced the adjuvant imatinib therapy since
2005, and since 2008, we have used this treatment for all
these patients. Patients who underwent AC with imatinib
after complete resection (RO) for primary GISTs during
2005-2019 were categorized into the AC group. Patients
who did not receive postoperative adjuvant therapy (dur-
ing 1992-2008) were categorized into the historical control
group (control group). Between 2005 and 2010, in general,
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we used 1-year imatinib treatment duration and, after 2011,
a 3-year imatinib duration.

Patient background characteristics, neoadjuvant imatinib
therapy implementation status, duration of AC, comple-
tion rate, adverse events (AEs), imatinib blood levels at
3—6 months after the initiation of AC, and survival were
evaluated. For long-term prognosis, OS was defined as the
period from the date of surgery to death from any cause.
RFS was defined as the time period from the date of surgery
to the recurrence of the primary disease. The Human Ethics
Review Committee of the Osaka University Graduate School
of Medicine approved this retrospective study (No. 18424).

Adjuvant imatinib dose modification

The starting imatinib dose in all patients was 400 mg/day.
We graded toxic effects with the National Cancer Institute
common terminology criteria for adverse events (version
5.0). Dose modifications were made when grade 3 or 4
hematological toxicity occurred or when grade 2 to 4 non-
hematological toxicity was encountered. The dose was
reduced by 100 mg/day when grade 2—4 non-hematological
toxicity occurred or when grade 3 or 4 hematological toxic-
ity recurred.

Measurement of imatinib blood concentration

The measurement of the trough imatinib plasma concentra-
tion has been covered by the medical insurance since 2012
in Japan. Since then, we routinely measured it in all patients
treated by imatinib. In general, imatinib blood levels were
routinely measured at 3—6 months after the initiation of AC.
Clinical data were recorded during follow-up at outpatient
clinics. Physical examinations for toxicity and laboratory
tests for hematology and biochemistry were performed
when blood samples for imatinib assays were collected.
AEs were documented and graded according to the Com-
mon Terminology Criteria for Adverse Events (version 4.0).
Peripheral blood for imatinib assay was collected from 26
patients within 24 + 2 h of the last imatinib administration.
The plasma was immediately separated at 4°C by centrifuga-
tion and kept at — 20 °C until measurement.

Statistical analysis

Statistical analyses were performed using statistical software
(JMP PRO, version 16.0.0, SAS Institute, Cary, NC). OS and
RFS were assessed using the Kaplan—-Meier method, and
comparisons were made using the log-rank test. To evaluate
the correlation between drug blood levels and AEs, receiver-
operating characteristic (ROC) curve and area under the
ROC curve (AUCg) were analyzed. P values <0.05 were
considered to indicate statistical significance.
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Results
Patient characteristics

Figure 1 shows a flowchart of the patient selection pro-
cess. The total number of patients with primary GISTs that
were resected was 369. First, we excluded patients with
R2 resection (n=17). Using the Modified-Fletcher Clas-
sification in the postoperative evaluation of all the patients,
we also excluded low- and intermediate-risk patients
(n=263). Finally, 89 patients were included in the analy-
sis. Table 1 shows the details of patients’ background fea-
tures. Of the 65 patients with mutation data available, KIT
exon 11 was the most common (n=53), followed by KIT
exon9 (n=5), PDGFRA exon 18 (n=3), PDGFRA exon 12
(n=2) and wild type (n=2). One patient who was proven
to have a PDGFRA exon 18 mutation after the initiation of
AC, had stopped AC. A total of 89 patients, i.e., 55 in the
AC group and 34 in the control group, were included in
the analysis. The median follow-up period in the AC group
was 53.4 months (19.7-147.6 months) and that in the
control group was 78.3 months (0.8-222.8 months). The
median duration of treatment in the imatinib group was
26.2 months (0.4-121.0 months); 1-year group (n=12),
11.2 months (1.7-36.5 months); and 3-year group (n =43),
35.6 months (0.4—121.0 months).

Table 2 shows the outcomes of adjuvant imatinib
chemotherapy. Thirty-five patients (63.6%) completed
treatment, and six patients (10.9%) underwent treatment.
Fourteen cases (25.4%) of treatment interruption were
observed. Reasons for the interruption of the chemo-
therapy were AEs in nine cases, patient preferences in
three cases, recurrence in one case, and a platelet-derived

Fig. 1 Flowchart of the patient
selection process. Of 281
patients who had resection

of primary gastrointestinal
stromal tumors (GIST), 64 were
categorized as high-risk patients
with RO or R1 resection using
modified-Fletcher's classifica-
tion

growth factor receptor alpha (PDGFRA) exon 18 mutation
in one case. The relative dose intensity (RDI) of all cases
was 68.3 +37.7%. The RDI of the protocol completion
group was 85.2+25.7%, whereas the RDI of the protocol
interruption group was 18.6 +17.2%.

Long-term outcomes

Figure 2 shows the survival curve of postoperative AC,
comparing OS and RFS between the AC group and the
control group. The 5-year OS rates in patients assigned to
the imatinib group and those assigned to the no chemother-
apy group were 94.4% and 83.5%, respectively (log-rank:
P=0.51), and the corresponding 5-year RFS rates were
69.5% and 49.0%, respectively (log-rank: P <0.001).

The RFS curve validated the postoperative course in
three groups: those who were able to complete AC (proto-
col completion group), those unable to adjuvant complete
chemotherapy (protocol interruption group), and the control
group (Fig. 3). There was a significant difference in the RFS
among the three groups (P <0.001). The protocol comple-
tion group had the best prognosis, and the control group
had the worst prognosis. There was a significant difference
between the protocol completion and protocol interruption
groups (P=0.004). On the contrary, there was no signifi-
cant difference between the protocol interruption and con-
trol groups (P =0.49). There was a significant difference
between the protocol completion group and the control
group (P <0.001).

As shown in Fig. 4, there was no significant difference
in the OS curve (p =0.103). On the other hands, the RFS
curve demonstrated alterations, which clarifies the influ-
ence of stopping imatinib. There was a significant differ-
ence in RFS between the control group after the surgery

GIST patients for primary resection
n=369

R2 n=17

v

v

Lower risk n=263

v

High risk GIST patients with RO or R1 resection

n=89

i

AC group
n=55

i

Control group
n=34
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Table 1 Patients’ characteristics

AC group Control group P value
n=55 n=34
Age (years)* 64 (31-83) 64 (31-76) 0.77
Sex 0.80
Male 26 17
Female 29 17
Tumor site 0.21
Stomach 35 15
Small intestine 12 10
Large intestine 4 6
Duodenum 3 3
Esophagus 1 0
Tumor size (cm)* 9.0 (2.0-37.0) 6.0 (1.8-15.0) 0.002
Mitotic index (per 50 HPFs) 8 (0-400) 8 (0-200) 0.59
Not available 3 1
Mutation status 0.24
Exon 11 36 17
Exon 9 2 3
PDGFRA 18 2
PDGFRA 12 1
Wild type 0 2
Not examined 15 9
Tumor rupture 11 (20.0%) 1(2.9%) 0.012
Neoadjuvant imatinib therapy 12 (21.8%) 4 (11.8%) 0.23
Duration of imatinib therapy(month)
1-year group (n=12) 11.2 (1.7-36.5)
3-year group (n=43) 35.6 (0.4-121.0)
Imatinib after recurrence 0.660
Yes 8 14
No 3

and the AC group after the completion of postoperative
AC (P=0.029), and the 5-year RFS rates were 62.4% (AC
group) and 49.0% (control group).

Adverse events

The detailed classification of AEs due to imatinib ther-
apy is shown in Table 3. Of the 55 patients, 45 (81.8%)
experienced some AEs. The most common AEs experi-
enced were edema (32 cases, 58.2%), followed by rash
(21 cases, 38.2%), diarrhea (11 cases, 20.0%), Grade 2
or higher (23 cases, 41.8%), and grade 3 or higher AEs
(10 cases, 18.2%). Of the 14 cases of treatment discon-
tinuation, nine were due to AEs (Table 2). The causes of
imatinib treatment discontinuation were rash in two cases,
and edema, neutropenia, neuropathy, acute kidney injury,
heart failure, interstitial pneumonia, and photosensitivity
in one case each.

@ Springer

Imatinib blood levels

Imatinib blood levels were measured in 26 patients
(Table 4). At the time of imatinib blood level measurement,
9 patients (34.6%) experienced some AEs, while 17 patients
(65.4%) did not. Imatinib blood levels were significantly
higher in patients with AEs (patients with AEs [median:
1520 (ng/mL), range: 799-2624 (ng/mL)] vs. patients with-
out AEs: [median: 736 (ng/mL), range: 163—1408 (ng/mL)],
P=0.002) (Fig. 5). From the ROC analysis, 1178 ng/mL was
the threshold imatinib trough concentration for AEs (sensi-
tivity 77.8%, specificity 71.9%, AUCgq: 0.88).

Discussion
In spite of the recent oncologic success of molecular-tar-

geted therapy, the curative treatment of choice continues
to be surgery. Additionally, perioperative chemotherapy
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Table 2 Outcomes of adjuvant chemotherapy

Imatinib group n=>55

Ongoing or finished on schedule (protocol group) 41 (74.5%)

-Ongoing 6 (10.9%)

35 (63.6%)
68.3+37.7
85.2+25.7
18.6+17.2

14 (25.4%)

-Finished on schedule

Relative dose intensity (RDI) (%) **
-RDI of protocol group **

-RDI of treatment interruption group **
Stop the treatment

Adverse events

Rash

Edema

Neutropenia

Neuropathy

Acute kidney injury

Heart failure

Interstitial pneumonia
Photosensitivity

Patients request

Recurrence

PDGFRA exonl8

S U0 Y 'y VG U VI U U TN

* Data are presented as median (interquartile range), ** Data are pre-
sented as mean+SD

has been developing. The ACOSOG Z9001 study showed
that 1 year of AC with imatinib prolonged RFS [4], and
the SSGXVIII/AIO study showed that 3 years of AC with
imatinib prolonged not only RES but also OS [5, 10]. This
trial showed that the 3-year imatinib treatment prolonged
OS compared to the 1-year imatinib treatment; with this evi-
dence, the 3-year imatinib treatment has been established as
a standard approach for patients with a high recurrent risk of

Fig.2 Survival curves for
verifying postoperative adjuvant
chemotherapy. Comparison

of overall survival (a) and
recurrence-free survival (b)
between the imatinib group and
the historical control group. The
5-year overall survival rates of
patients assigned to the imatinib
group and those of patients
assigned to the no-chemother-
apy group are 94.4% vs 83.5%
(log-rank; p=0.51), and the
5-year recurrence-free survival
rates are 69.5% vs 49.0% (log-
rank; p <0.001) 0

(a) Overall survival

e
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Imatinib: 94.4%
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GIST. Based on this process, the strategy for AC for these
patients in our hospitals had changed from 1 year (n=12)
to 3 years (n=43) for long-term treatment. In our study,
because the AC group had a larger tumor size and a higher
rate of tumor rupture, it was considered to have a higher
possibility of recurrence than the control group. However, in
spite of the higher risk, we observed an improvement in RFS
with AC compared to that in the control group. In addition,
there was only one case of recurrence during AC, confirm-
ing the high efficacy of the treatment. On the contrary, we
could not confirm the advantage in OS. This might be due
to the high clinical efficacy of imatinib after recurrence [11,
12]. Furthermore, AC for 3 years after surgery has become
the standard treatment [5, 6], but based on this retrospective
study, approximately 30% of patients were treated only for
1 year, affecting the long-term prognosis. In addition, the
protocol interruption group was less effective in preventing
recurrence than the protocol completion group, and there
was no significant difference in the long term compared
to that in the control group. We speculated that adequate
duration might have contributed to the superiority in OS.
Recently, there has been discussion on extending the AC
duration to longer periods, such as 5 years and more, as
extended treatment might lead to contribution to OS to a
greater extent.

There have been few reports of postoperative adjuvant
GIST in Japan; the results of Kanda et al. were comparable
to those of the Z9001 study in terms of treatment completion
rate and the incidence of adverse drug reactions, indicat-
ing that imatinib adjuvant therapy can be administered to
Japanese patients with GIST and to Western patients [4, 7].
The complications of Grade 3 or higher in both studies were
also similar (34.4% vs. 30.9%). On the contrary, Grade 3 or
higher neutropenia incidence showed a higher tendency in

(b) Recurrence free survival

| —
-
oo,

E____ﬂ__L__

5y-RFS )
Imatinib: 69.5%
Control : 49.0%

Log rank: p<0.001

N
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Recurrence free survival probability

8 10 0 2 4 6 8 10
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Control group (n=34)
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Fig.3 Recurrence-free survival curve for validating the postoperative
course. There was a significant difference in recurrence-free survival
among the three groups (p <0.001). The protocol completion group
had the best prognosis, and the historical control group had the worst
prognosis. There was a significant difference between the protocol
completion group and the control group (p<0.001) and between
the protocol completion group and the protocol interruption group
(p=0.004). However, there was no significant difference between the
protocol interruption group and the control group (p =0.49)

(a) Overall survival curves for validating the postoperative course
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Fig.4 Overall and recurrence-free survival curves for validating
the postoperative course (comparison of the control group and the
imatinib group after completion of chemotherapy). a Overall survival
curves for validating the postoperative course, and b recurrence-free
survival curves for validating the postoperative course. There was
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the study by Kanda et al. than in the Z9001 study (14.1%
vs. 3.6%). Our study showed that the total AEs of Grade 3
or higher accounted for 18.2% of the total cases, and neu-
tropenia occurred in 7.3% of patients, which was similar to
the data in Kanda’s report. Furthermore, three patients in
the 1-year group stopped imatinib (25.0%) and 11 patients
in 3-year group stopped imatinib (25.6%). Because 8 of 11
patients in 3-year group stopped imatinib within 1 year, AC
for three years may be as feasible as AC for 1 year. These
results confirmed the tolerability of AC for 3 years in Japa-
nese patients. Nishida T et al. recently reported the adher-
ence to guidelines concerning about AC for high-risk GISTs
by the Japanese registry. In this report, AC was administered
to 81% of high-risk GIST patients in Japan and the tumor
size, mitotic rate, and tumor rupture were found to be posi-
tive selection factors for AC, while age and PS were negative
selection factors. [13]. It was equivalent to our data (89.8%)
since 2011 when AC was established in Japanese guideline.
Five patients did not receive AC, 3 for financial reasons,
1 for AE during NAC, and 1 for patient’s request. Taken
together, these findings indicate that AC has been generally
widespread and acceptable for high-risk patients in the real
world.

Therapeutic drug monitoring (TDM) according to the
blood concentration of imatinib, which has been imple-
mented in leukemia and other diseases, may be effective for
the management of AE [14—16]. Imatinib is characterized by
large interindividual pharmacokinetic variability, reflecting
the large spread of concentrations observed using standard

(b) Recurrence-free survival curves for validating the postoperative course
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no significant difference in OS (log-rank; p=0.103). On the other
hands, there was a significant difference in RFS between the control
group and the AC group after completing chemotherapy (log-rank;
p=0.029). The 5-year recurrence-free survival rates are 49.0% in the
control group and 62.4% in the AC group.
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Table 3 Adverse events related to postoperative chemotherapy dosages, ranging from 150 to 3910 ng/mL at the end of the
dosage interval (trough concentration) [17]. Moreover, in
cases of AEs with imatinib, blood concentration monitor-

All grade > Grade2 > Grade3

Total 45(81.8%)  23(41.8%) 10(182%)  ing combined with molecular monitoring of the treatment
Edema 32(582%)  14(255%) 2(3.6%) responses may be a useful indicator of treatment, especially
Rash 21(382%)  16(29.0%)  2(3.6%) in patients with a small body size [18]. In this study, TDM
Diarrhea 1120.0%) - - was also used in 26 patients [median: 982 (ng/mL), range:
Neutropenia 6 (10.9%) 6 (10.9%) 4(1.3%) 163-2624 (ng/mL)] (Table 4). The median blood levels of
Fatigue 6(10.9%) - - imatinib in patients with and without AEs were 1520 and
Mucositis oral 4 (1.3%) - - 736 (ng/mL), respectively, which were significantly higher
Anemia 3 (5.4%) 1 (1.8%) - in patients with AEs. Yanzhe Xia et al. [19] previously
Platelet count decreased 2 (3.6%) - - reported that the blood levels of imatinib were correlated
Neuropathy 1(1.8%) 1(1.8%) 1(1.8%) with periorbital and limb edema, anemia, and rash in a large
Acute kidney injury 1(1.8%) 1(1.8%) 1(1.8%) number of Chinese patients. In our study, edema and rash
Heart failure 1 (1.8%) 1(1.8%) 1(1.8%) were also related to the blood levels of imatinib. In addition,
Interstitial pneumonia 1(1.8%) 1(1.8%) 1(1.8%) grade 3 AEs, such as chronic kidney disease and neutrope-
Photosensitivity 1(1.8%) 1 (1.8%) - nia, were also observed in patients with high blood levels,
Alopecia 1(1.8%) 1 (1.8%) - which were reported to have a tendency appearing in patients
Other 8 (14.5%) - - with higher imatinib blood levels [19, 20]. Because the rela-

tionship between AEs and blood levels of imatinib has not
yet been validated in Japanese GIST patients, it would be

Table 4 Relationship between

. ., Case Age Sex Drug dose Adverse events blood level
:il’;]j:lr(l)lb blood levels and the (NO.) (Year) (mg) of imatinib
pment of adverse events (ng/mL)
1 64 Male 200 Acute kidney injury Grade3 2624
2 64 Female 300 Rash: Grade3 2080
3 56 Male 300 Rash: Grade2 1809
4 61 Male 400 Edema: Grade2 1778
5 62 Female 400 Neutropenia: Grade 2 1520
6 74 Female 200 None 1408
7 70 Female 400 Edema: Grade2 1348
8 66 Female 400 Hair loss: Grade2 1178
9 50 Male 400 None 1073
10 69 Female 300 None 1053
11 83 Female 200 None 1041
12 45 Male 400 None 1039
13 51 Female 300 None 1033
14 47 Female 300 None 931
15 74 Male 400 None 853
16 69 Female 300 Edema: Grade3 810
17 79 Male 300 Rash: Grade2 799
18 44 Female 400 None 736
19 56 Male 400 None 661
20 31 Female 200 None 656
21 70 Female 300 None 656
22 42 Female 100 None 575
24 71 Male 300 None 570
25 68 Female 200 None 530
25 66 Female 100 None 370
26 32 Female 400 None 163
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3000 This study has several limitations. First, this was a retro-
1520 (799-2624) P=0.002 spective cohort study conducted at few hospitals. Therefore,
2500 T we could compare the AC group only with the control group,
é which led to some bias. Furthermore, the AC group was not
E" 2000 a homogeneous treatment group; this study included a period
2 of transition in the treatment strategy by our hospitals. Sec-
= 736 (163-1408) ond, we tried to analyze the sensitivity of AC by the geno-
-E 1500 — T typing, however, the patients having mutation rather than
% KIT exon 11 were so small that we couldn’t draw a definite
3 1000 conclusion from our data. Third, the study included three
3 patients who continued receiving the drug by the patient’s
2 500 request after 3 years’ AC. However, whether extending expo-
ol sure to imatinib beyond 3 years will further delay recurrence
0 by shifting the RFS curve or by preventing the disease recur-

Cases with AEs Cases without AEs

Fig.5 Relationship between imatinib blood levels and the develop-
ment of adverse events (Grade >2). Imatinib blood levels were meas-
ured in 26 patients. Imatinib blood levels were significantly higher in
patients with AEs (p=0.002)

necessary to establish a system to measure the imatinib
blood levels to optimize the dose of imatinib.

Understanding the timing of the recurrence after the dis-
continuation of AC is essential for the development of GIST
follow-up strategies [21]. We have previously reported that
the postoperative surveillance of GISTs should be at least
5 years [22]. In this study, the RFS curves of the imatinib
group after the completion of AC showed significantly better
outcomes than those of the surgery-only group. This sug-
gests that imatinib AC might delay the recurrence of GIST
and that a more extended follow-up period may be necessary
after AC. Therefore, a more extended follow-up period may
be necessary for the AC group.

Activating mutations in KIT or PDGFRA are thought to
be the major molecular drivers of most GISTs. It is related
to the drug sensitivity. In general, KIT exon 11 mutations
are most sensitive to imatinib, whereas PDGFRA exon
18 mutations leading to Asp842Val (D842V) are consid-
ered imatinib-resistant both in vitro and in vivo [23, 24].
Therefore, there is a consensus in the European Society for
Medical Oncology guideline that PDGFRA D842V-mutated
GISTs should not be treated with any adjuvant therapy. In
this study, one patient who was proven to have a PDGFRA
exon 18 mutation later, had stopped AC in the midst of treat-
ment. Recently, avapritinib, a drug targeting Asp842Val, has
been approved by the US Food and Drug Administration.
Avapritinib has shown high efficacy in unresectable GISTs
in Asp842Val patients [25], with the possibility of being
effective as adjuvant therapy. It might become a hopeful
treatment as AC. In any case, we recommend that mutation
analysis be mandatory to AC.

@ Springer

rence remains unclear. It is also necessary to extract higher
risk among the high-risk patients to avoid unnecessary long
treatment. This might be necessary to conduct large-scale
prospective studies to confirm the period and candidate for
longer AC.

In conclusion, this study confirmed the acceptability of
imatinib for high-risk GIST in the Japanese population. Post-
operative AC was well tolerated with acceptable treatment
courses, and its use may reduce the risk of recurrence in
patients with high-risk GISTs.
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