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Introduction 

Gastrointestinal stromal tumors (GISTs) are rare 
neoplasms and account for only an estimated 0.1% to 
3% of gastrointestinal malignancies with approximately 
5,000 cases diagnosed in the United States annually (1,2). 

Despite its relative rarity, GISTs are the most common 
mesenchymal tumor of the gastrointestinal tract, and 
the rate of diagnosis has been increasing in recent years 
(3,4). Though previously a poorly understood disease, 
discoveries leading to the identification of the KIT and 
PDGFRA activating mutations of receptor tyrosine kinases 
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in many GISTs have resulted in successful clinical use 
of tyrosine kinase inhibitors in treating this neoplasm, 
particularly in the metastatic setting (1). Surgery remains 
the mainstay of treatment for resectable primary GISTs 
but unfortunately, the recurrence rate even after a 
macroscopically complete resection remained high at over 
40% with an unacceptably high mortality rate (5,6). This 
has improved with the use of adjuvant therapy with the 
tyrosine kinase inhibitor imatinib; however the optimal 
duration of adjuvant imatinib treatment remains unclear 
(6,7). Here, we critically examine the current data from 
landmark studies regarding adjuvant imatinib treatment 
for GIST. We present the following article in accordance 
with the narrative review reporting checklist (available at 
https://dx.doi.org/10.21037/gist-21-4).

Impact of adjuvant treatment on  
progression-free survival 

The first study launched evaluating the use of adjuvant 
imatinib for GIST was the American College of Surgeons 
Oncology Group (ACOSOG) Z9000 trial conducted 
between 2001 and 2003 (8). In this phase II, single-arm 
study, 106 patients who had undergone macroscopically 
complete tumor resection but were considered high risk for 
recurrence (based on tumor size >10 cm, tumor rupture, or 
up to 4 peritoneal implants) were placed on a regimen of 
imatinib of 400 mg daily for 1 year. The primary endpoint 
was overall survival (OS) of the patient cohort compared 
to that of historical records for control, and secondary 
endpoints included recurrence-free survival (RFS) and 
safety. The 5-year OS of 83% with 1 year of adjuvant 
therapy compared favorably with the historical 5-year OS of 
35% seen with surgery alone. 

In the ACOSOG Z9001 randomized, double-blinded, 
phase III trial, patients who underwent a macroscopically 
complete resection of a GIST ≥3 cm in size and positive for 
KIT were randomized to receive 1 year of either 400 mg/day 
of imatinib (359 patients) or placebo (354 patients) between 
2002 and 2007 (9). There was significant improvement in 
1-year RFS in the imatinib arm compared to the placebo 
arm, 98% vs. 83%. Interestingly, the RFS curves between 
groups appeared to follow similar slopes, though the 
experimental group’s curve was offset by approximately  
18 months (7,9). There was no significant difference in OS 
between groups at one year (99.2% treatment vs. 99.7% 
placebo), which was not surprising given the crossover 
design. 

This trial confirmed that adjuvant treatment with 
imatinib after resection of KIT-positive GIST delayed 
recurrence. However, it raised the question of whether 
adjuvant therapy truly improved long-term outcomes 
or simply delayed them. Furthermore, the rates of early 
treatment discontinuation were 27% in the imatinib 
arm and 25% in the placebo arm. Nonetheless, based 
on these reported results, in 2008 the Food and Drug 
Administration approved the use of imatinib as adjuvant 
treatment for patients with KIT positive GIST who have 
undergone surgical resection (7). Findings of these trials are 
summarized in Table 1.

Impact of adjuvant treatment on overall survival 

The Scandinavian Sarcoma Group XVIII/Arbeitsgemeinschaft 
Internistische Onkologie (SSGXVIII/AIO) randomized, 
open-label trial enrolled a total of 400 patients between 
2004 and 2008 to receive either 1 year or 3 years of 
adjuvant imatinib after macroscopically complete resection 
of KIT-positive GIST with high risk of recurrence 
based on the NIH consensus criteria (10). In 2012, the 
initial results were published showing improved 5-year 
RFS in the 3-year arm at 65.6% compared to 47.9% 
seen with 1 year of adjuvant treatment. This study also 
demonstrated, for the first time, significant improvement 
in 5-year OS with the longer treatment course, 92.0% vs. 
81.7%, respectively. These findings supported prolonged 
treatment for improvement in both RFS and OS. 
Importantly, however, there was no significant difference 
in disease-specific survival found between groups, though 
this trended in favor of the 3-year arm. Of note, while only 
12.6% of patients in the 1-year group ended treatment 
early for reasons other than recurrence, 25.8% of patients 
in the 3-year treatment group did not complete the 
prescribed course. 

In 2020, the authors reported 10-year follow up data 
which demonstrated continued benefit of the longer 
adjuvant treatment course. The 10-year RFS for the 3-year 
treatment group was 52.5% compared to 41.8% for those 
in the 1-year group, and 10-year OS was 79.0% compared 
to 65.3% for the 3- and 1-year treatment groups, 
respectively (11). While disease-specific survival results 
were not reported, the authors reported that over 80% of 
patients who died in both arms had confirmed metastatic 
disease. These data confirmed that a longer course of 
adjuvant treatment had superior efficacy in patients at a 
high risk of recurrence after resection. 

https://dx.doi.org/10.21037/gist-21-4
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Another manuscript from this study focused on the 
impact of mutation status on outcome. Longer duration 
adjuvant therapy had greater benefit in patients with KIT 
exon 11 deletion or insertion/deletion mutations (12). No 
benefits were seen in patients with KIT exon 9, PDGFRA, 
or other mutations.

Timing of imatinib on second-line therapy 

The European Organization for Research and Treatment 
of Cancer (EORTC) launched a randomized, open label, 
phase III trial (EORTC 62024) across 12 countries between 
2004 and 2008; 454 patients were randomized to the 
observational arm and 454 patients to the treatment arm, 
where 2 years of imatinib 400 mg/day after macroscopically 
complete resection was prescribed (13). Patients had 
intermediate or high risk of recurrence based on tumor 
size and mitoses per high power field described by the 
2002 NIH consensus guidelines (14). The initial primary 
endpoint of OS was changed to “imatinib failure-free 
survival” (IFFS). No difference in IFFS was found between 
groups. The RFS in the treatment arm was significantly 
higher than the observation arm, with 84% vs. 66% at 
3 years and 69% vs. 63% at 5 years, respectively. These 
findings suggested that while RFS was prolonged with 
adjuvant treatment (as seen in the other trials), there was no 
difference in time to initiation of second line of therapy if 
imatinib treatment was initiated immediately after resection 
or later after initial recurrence. However, a subset analysis 
in high-risk patients suggested a trend favoring longer IFFS 
with adjuvant therapy. Discontinuation rates were high in 
this study, 25%, consistent with the prior trials.

In 2021, the authors published 10-year follow-up data (15). 
The RFS benefits were sustained with adjuvant therapy, and 
there was no difference in OS or IFFS. Once again, there was 
a trend in IFFS in high-risk patients favoring the adjuvant 
therapy arm (69% vs. 61%), but this did not reach statistical 
significance.

One of the key results from this study suggested that 
a 2-year course of adjuvant therapy was not of sufficient 
duration to result in improved OS, as opposed to 3 years 
of adjuvant imatinib in the Scandinavian/German study. 
Secondly, though the study was negative with respect to 
the primary endpoint IFFS across the entire cohort, the 
trend favoring adjuvant therapy in the high-risk subset of 
patients suggested that those at highest risk of recurrence 
may be the ones most likely to benefit from adjuvant 
imatinib. 

Duration of therapy

The question of the benefit of even longer duration of 
adjuvant therapy was then addressed by the Postresection 
Evaluation of Recurrence-Free Survival for GIST 
with 5 years of Adjuvant Imatinib (PERSIST-5) trial, a 
prospective, single-arm phase II clinical trial (16). A total 
of 91 patients were enrolled between 2009 and 2016 after 
a macroscopically complete resection of KIT positive 
primary GIST with intermediate or high risk of recurrence 
based on the Miettinen and Lasota criteria (3) to receive 
400 mg/day of imatinib for a total duration of 5 years. The 
primary endpoint was RFS, with OS, safety and tolerability 
defined as secondary endpoints. Median duration of 
treatment was 55.1 months, and the 5-year RFS was 90%. 
Of the 7 patients who had disease recurrence, only 1 
recurred while receiving imatinib treatment; this patient 
had a PDGFRA D842V mutation. The 5-year OS was 
high at 95%. This study cohort demonstrated a high 
early therapy discontinuation rate, with 49% of patients 
discontinuing therapy prior to completion. The most 
frequent reason for discontinuation was patient choice 
(21%), followed by adverse events (17%). The 6 patients 
who recurred after stopping imatinib (1 after completing 
5 years of therapy, 5 after early discontinuation) recurred 
between 7 and 24 months after their final adjuvant dose.

Discussion 

There is no doubt that imatinib has dramatically changed 
the landscape for management of GIST recurrence. 
However, questions regarding the optimal use of this 
adjuvant treatment remain. 

Results from the studies outlined above support the 
fact that imatinib delays recurrence, and longer treatment 
duration results in a longer delay, essentially “kicking the 
can down the road.” Furthermore, longer therapy (at least 
3 years) is associated with improved OS, as confirmed by 
early and longer-term follow-up from the SSGXVIII/AIO 
trial. However, DSS was not prolonged in the initial report, 
but with prolonged follow-up, the overwhelming majority 
of patients who died had confirmed metastatic disease. The 
EORTC 62024 showed that adjuvant imatinib may result in 
better long-term outcomes (change to second line therapy) 
in high-risk patients than waiting until recurrence to start 
imatinib.

Longer treatment, however, does come at a price of 
increased patient discontinuation rates—in the PERSIST-5 
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trial, nearly half of the patients did not complete the initially 
prescribed 5-year course, and the rate of discontinuation 
remained stable throughout the study period (16). Although 
imatinib is a relatively well tolerated adjuvant treatment, 
virtually all patients across many different studies 
experienced at least one drug related AE (17). Fortunately, 
the majority of AEs were grade 1 or 2 and not severe (17). 
And despite the results of the SSGXVIII/AIO data available 
confirming improved OS, patients in the PERSIST-5 trial 
still opted to discontinue therapy at a high rate. 

The data from prior studies must be viewed within 
the context of each study design’s limitations. As the 
knowledge regarding GIST mutations and stratification 
of recurrence risk has grown markedly over the past two 
decades, it is important to consider the fact that many 
of these studies were performed as the understanding 
of GIST tumor biology and behavior was evolving. For 
example, in the ACOSOC Z9001 study patients with 
tumors ≥3 cm were included despite the fact that some 
may not have met criteria for intermediate or high risk of 
recurrence (9). In studies that did discriminate between 
strata of recurrence risk, the criteria used to define them as 
such also varied: for example, the SSGVXVIII/AIO study 
utilized the NIH criteria (14), whereas the PERSIST-5 
trial followed the Miettinen and Lasota criteria (3,16). 
Similarly, none of the studies excluded patients with 
tumors harboring mutations later discovered to confer 
imatinib resistance which can skew results, based on the 

available data at the time the trials were designed (7,10). 
Another factor that must be considered is the potential 
effects on developing imatinib resistance in the context 
of prolonged maintenance treatment, a phenomenon 
that has been seen with patients with metastatic disease 
but has not been well studied in the adjuvant treatment 
setting (6). The EORTC 62024 results (trend favoring 
adjuvant imatinib in high-risk patients) suggested that 
early imatinib exposure does not necessarily increase the 
potential for faster development of imatinib resistance 
when resumed at the time of recurrence. 

Currently, the National Comprehensive Cancer Network 
(NCCN) guidelines recommend consideration of adjuvant 
treatment only for patients with resected intermediate 
or high risk disease with a standard duration of 3 years, 
and while the ability to prolong treatment in certain cases 
is available in the US, there is little flexibility in other 
international guidelines (18). 

Looking forward, the critical trials needed to further 
address the question of utility of prolonged adjuvant 
imatinib treatment are underway (Table 2). NCT02260505, 
or Efficiency of Imatinib Treatment Maintenance or 
Interruption After 3 Years of Adjuvant Treatment in 
Patients With Gastrointestinal Stromal Tumours (GIST) 
(ImadGist) opened in October 2014 and is ongoing. This 
French Sarcoma Group randomized discontinuation 
trial aims to evaluate the effect of prolonged adjuvant 
imatinib treatment of 6 years compared to the current 

Table 2 Ongoing trials 

Trial Design Patient cohort(s) Gist criteria Primary endpoint Secondary endpoint

NCT02260505 Randomized, 
open label, Phase 
III trial 

Experimental: 
Maintenance of dose of 
imatinib (300 or 400 mg/
day) for 3 more years 

R1 or R0 resection Disease-free 
survival

OS, Time to secondary 
resistance, % patients 
in complete response, 
Frequency of AEs, 
Patient QoL

KIT positive

No intervention: 
Interruption of imatinib 
after 3 years of adjuvant 
treatment

>35% risk of 
recurrence based on 
NCCN criteria

NCT02413736 Randomized, 
open label, Phase 
III trial

Experimental: Imatinib 
400 mg/day for  
24 months

Non-gastric GIST: 
mitotic count  
>5/50 HPFs or tumor 
rupture

Disease-free 
survival 

OS, GIST-specific 
survival, AEs

No intervention: No 
further imatinib

Gastric GIST: mitotic 
count >10/50 HPFs

GIST, gastrointestinal stromal tumor; NCCN, National Comprehensive Cancer Network; OS, overall survival; AE, adverse effects; QoL, 
quality of life; HPF, high power fields.
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standard of 3 years in patients with estimated >35% risk 
of recurrence based on NCCN risk classification after 
gross resection (19). The estimated completion date for 
this trial is December 2022. Another trial, NCT02413736, 
or the Three versus Five Years of Adjuvant Imatinib as 
Treatment of Patients with Operable GIST With a High 
Risk For Recurrence: a Randomized Phase III Study 
began enrollment in May 2015 (20). In this Scandinavian 
Sarcoma Group trial, patients who completed 36 months 
of adjuvant imatinib after resection of a GIST at high 
risk of recurrence (non-gastric GIST mitotic count 
>5/50 HPFs or tumor rupture, or gastric GIST mitotic 
count >10/50 HPFs) will be 1:1 randomized to either 
continue imatinib for 2 more years, or stop. The trial has 
reported an estimated primary completion date in May 
2028. The results of these studies will help better define 
optimal adjuvant treatment duration length of patients 
who have undergone macroscopic resection of high risk of 
recurrence. 

For these longer duration trials, early discontinuation 
rates should be monitored given the high drop-out rates 
seen in the completed studies. Patients should be followed 
closely during the first 2 years after stopping adjuvant 
treatment given risk of recurrence during that time frame. 
Early detection of recurrence is critical for this patient 
population as prior studies have suggested that rescue 
therapy with imatinib after recurrence can still be effective. 
In those where rescue therapy with standard dosing is not 
effective, high dose regimens can also be trialed, or second 
and third-line agents (6). Current NCCN guidelines 
recommend follow-up every 3 to 6 months for 5 years after 
resection regardless of use of adjuvant treatment, with every 
3 months for those who are high risk for recurrence (18).

Several questions are unanswered. For patients with 
imatinib insensitive mutations such as KIT exon 9 mutations, 
it is unclear if higher doses of imatinib confers the same sort 
of benefit in the adjuvant setting as it does in the metastatic 
setting (21). Likewise for patients with the imatinib 
insensitive mutation PDGFRA D842V, the efficacy of the 
TKI avapritinib, recently approved by the FDA and EMA 
for unresectable or metastatic PDGFRA D842V GIST, in 
the adjuvant setting is unknown (22). It is also unclear if 
imatinib doses lower than the standard 400 mg/day offer 
any efficacy in the adjuvant setting. Finally, while patients 
with ruptured GIST were included in some of the trials, it 
is unclear if they would derive benefit from longer duration, 
or even indefinite, imatinib therapy. 

Conclusions 

Ultimately, like most treatment decisions, the choice to 
pursue longer term adjuvant imatinib therapy should 
depend on a careful risk-benefit analysis and discussion 
between patients and their treating clinicians. Adjuvant 
treatment in patients with imatinib-sensitive mutations with 
high-risk of recurrence has been shown to delay relapse 
(with any duration of therapy evaluated). The benefit in 
overall survival is only seen with at least 3 years of adjuvant 
therapy, and that was from a single trial enrolling essentially 
only high-risk patients. The sustained benefit in delaying 
time to second-line therapy may also only be realized in 
high-risk patients. The burden of committing to longer 
term treatment and facing the risk of associated AEs may 
be beneficial only in a certain subset of patients, and thus 
use of adjuvant imatinib should be limited to those most 
likely to benefit. When analyzing each patient’s risk of 
recurrence, factors such as mutational status and history of 
tumor rupture should be carefully considered in addition 
to the classically described pathologic criteria, as these can 
all point to a higher recurrence risk. While a new standard 
may be set after the results of the NCT02413736 and 
NCT02260505 trials are reported, current best practices 
for extending adjuvant treatment beyond three years relies 
on thorough counseling and individualized shared decision-
making between patient and provider, as data regarding 
benefit of extended duration are limited to results of a single 
phase II trial.
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