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1. Introduction

Mutations of the KIT gene are the molecular hallmark of most
GISTs, and were first reported more than 10 years ago.” Since
then, GIST has become a tumour model for targeted treat-
ment of solid tumours, imatinib becoming the standard first
line treatment of these tumours in the advanced phase.?”
Following the introduction of imatinib, the median survival
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of advanced GIST increased from 18 months to 60 months in
the most recent update of the B2222 trial, i.e. the trial with
the longest follow-up so far.®

Because of the efficacy of imatinib treatment in the ad-
vanced setting, it was logical to investigate the role of adjuvant
imatinib following resection of a primary non-metastatic GIST.
Three randomised trials have been initiated to investigate the
role of a 400 mg daily dose of imatinib, given for 1 year versus
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placebo (ACOSOG Z9001) with relapse-free survival (RFS) as the
primary end-point, for 2 years versus observation alone (Inter-
group GEIS/EORTC/ISG/FSG/AGITG 62024) with overall survival
as the primary end-point or for 3 years versus 1 year in the SSG
XVIII/AIO trial with RFS as the primary end-point.

Existing clinical practice guidelines (NCCN, ESMO) recom-
mend the administration of imatinib for patients with metas-
tases in the liver or the peritoneum, even if these have been
completely resected. Conversely, until the reporting of the
Z9001 study consensus, clinical practice guidelines recom-
mended to include patients with resected non-metastatic dis-
ease in clinical trials of adjuvant therapy.>™

The ACOSOG Z9001 trial was presented at ASCO 2007,
and demonstrated a significant improvement in RFS, but
not of overall survival, in patients with tumours >3 cm in
diameter.” The updated results of this trial led to the recent
(December 2008) FDA marketing approval of imatinib for the
treatment of GIST in the adjuvant setting, without definite
guidance as to the optimal duration of treatment or which
patients would be most likely to benefit.® Preliminary data
showed a major reduction in the risk of recurrence from
17% to 2% at lyear (p=0.0001), with a hazard ratio of
0.35. In the updated report, the difference in RFS was signif-
icant for all tumour size subgroups. No significant impact
was observed on overall survival, because of the limited fol-
low-up, the limited number of relapses and the consider-
ably improved survival of patients in metastatic phase
with imatinib.”® In addition, after the study was un-
blinded, patients on placebo at that time were allowed to
cross-over to active treatment on the advice of the IDMC;
this may have an impact on the final survival benefit. The
other studies have just been completed, and results have
therefore not been reported. At this stage several questions
remain unanswered.

2. Delay or prevention

In ACOSOG Z9001, imatinib yielded a significant reduction in
relapse rate for an adjuvant study in a solid tumour.
Although this result was anticipated to a certain extent, the
benefit in patients with large tumours is substantial.
Whether adjuvant treatment will prevent relapse or only delay
it remains unclear, and yet this remains a major question. In
view of the observations gathered in an advanced disease
from the BFR14 trial in particular, imatinib interruption at
either 1 or 3years is followed consistently by relapse at a
median of 6 months.>° Though these are the only data avail-
able so far, a complete analogy with the adjuvant setting
should be taken with caution. Yet it is possible that relapse
may only be delayed, and not prevented, in the adjuvant set-
ting, and the current survival curves in Z9001 cannot exclude
this possibility.

3. Overall survival

The ambition of any adjuvant treatment is both to reduce the
risk of relapse and, in particular, to improve overall survival.
However, given the relatively limited risk of death from GIST
in the first years following the initiation of imatinib for ad-
vanced phase, it is likely that the impact of adjuvant treat-

ment on overall survival, if any, will not be apparent until 7
or 8years following the completion of the EORTC trial. The
treatment strategy we should adopt during this interim peri-
od is therefore uncertain. At present, both physicians and pa-
tients are in the difficult situation of not knowing whether
survival will or will not be affected by this treatment, nor
the optimal duration of the treatment.

4, Resistance to imatinib

The impact of adjuvant treatment on imatinib sensitivity at
the time of relapse remains unclear. Most reassuring is the
observation that response and tumour control are observed
in virtually all patients who stopped imatinib in the BFR14
and subsequently re-progressed.”** However, it is also striking
to note, as presented at ASCO 2008, that the duration of imati-
nib sensitivity is not significantly prolonged by imatinib inter-
ruption: in other words, within the BFR14 trial, for time to
resistance to imatinib the clock may start ticking on the first
day of imatinib administration, and is not stopped at imatinib
interruption.’® Importantly, the power of the BFR14 study on
the specific question of duration of imatinib sensitivity in an
advanced phase is very limited, and the consequence of this
observation in the adjuvant setting is presently unclear; a cru-
cial parameter to investigate in the adjuvant trials will there-
fore be time to imatinib resistance in an advanced phase,
following treatment of relapse after cessation of adjuvant
therapy, possibly as another surrogate marker for OS. Admit-
tedly, no treatment that has improved RFS in the adjuvant set-
ting has ever been shown to be detrimental on OS in oncology,
but the reverse does need to be proved.

5. Duration of treatment

The optimal duration of adjuvant imatinib is not known, and
the only available data show the efficacy of 1-year treatment
on PFS. One year of treatment may not be enough, particularly
in view of the RFS curves of the ACOSOG Z9001 trial, which
show a trend to come together following the end of adjuvant
treatment Although the results of the SSG/AIO trial comparing
1versus 3 years are not yet available, it is likely that RFS will be
better for the 3-year arm, since there is no reason to believe
that the outcome of patients may be different in the minimal
residual disease setting. However, only the SSG/AIO trial will
finally provide a reliable answer to the question of duration.
Of note, the EORTC 62024 trial uses a 2-year duration of treat-
ment, and will also provide important information on this
question.

6. Selection of patients

It is well known that the risk of relapse will be influenced by
tumour size, mitotic count, mutation type and site and of
course the quality (completeness) of surgery.'*™** These clas-
sifications have evolved to improve the accuracy of risk eval-
uation; subgroups with a >80% risk of relapse have been
identified, i.e. virtually metastatic patients without evaluable
disease, and conversely, patients with large tumours of the
stomach with a low mitotic index have quite a good progno-
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sis.? In the ACOSOG study, the patients were only stratified
according to tumour size, which may not be the most relevant
prognostic factor in the recent studies, making it difficult to
adequately select those patients for whom the adjuvant treat-
ment could be clearly beneficial.***¢

7. Dose

Should different molecular subtypes of GIST receive different
adjuvant treatment? KIT exon 9 mutated tumours benefit from
a 800 mg/d dose in an advanced phase, but the impact of such
a dose in the adjuvant setting has not yet been explored.*’:*8
Similarly, some (and indeed not all) exon 18 PDGFRA muta-
tions such as D842 V, which are seen in gastric GISTs, appear
to be relatively indolent but are less likely to be as sensitive
as GISTs with KIT mutations in the adjuvant setting, even
though this needs to be formally explored, with data available
at this stage only in vitro and in a metastatic setting.>?° Other
patient groups responding less to imatinib are those with wild
type GIST or those affected by GIST in association with neuro-
fibromatosis (von Recklinghausen’s disease).?* Those cohorts
account for about 15% of all GIST patients and, possibly, they
may not benefit from adjuvant therapy with imatinib. Again,
this question will need to be carefully addressed in the cur-
rently ongoing or completed studies.

In conclusion, imatinib mesylate has dramatically im-
proved the survival of patients with advanced and metastatic
GIST, and has induced a major reduction of the risk of relapse
in the only adjuvant trial for which results are yet available.
However, we do not know yet whether adjuvant imatinib pre-
vents or merely delays relapse, whether it will improve overall
survival, whether specific risk populations or molecular sub-
types should or should not be offered treatment or whether
adjuvant imatinib will affect the response to imatinib reintro-
duction in the metastatic phase (although this is likely to be
known relatively soon) and, finally, we do not yet know the
optimal duration of this treatment in these patients. Thus,
there are many unknowns in spite of the recent FDA approval.

Today, physicians and patients are therefore put in a diffi-
cult situation of not having all the answers (on ultimate ben-
efit in terms of OS, on prevention or delay of relapse) with
which to make a meaningful and scientifically based decision.
Given the uncertainties, longer follow-up and the results from
additional trials are needed. Until then, should we

(1) wait 6-7 years for the results of overall survival, but
until then deny our patients the opportunity to receive
a possibly life-improving treatment? or

(2) conversely, offer imatinib to all patients thus exposing
them to a treatment which delays relapses but whose
consequences on secondary resistance are not yet
known.

We do not know the answer as of January 2009 which
means that with scientific rigor we need to obtain more infor-
mation, a longer follow-up, which requires more time, and
more studies, before a final conclusion can be drawn on ben-
efit. The decision made within the Intergroup GEIS/EORTC/
ISG/FSG/AGITG 62024 trial to explore a possible surrogate
end-point, i.e. time to imatinib resistance, more suitable for

a molecularly targeted agent, will hopefully prove to be a
methodological advance. Clearly, the adjuvant GIST experi-
ence, with so many uncertainties remaining despite three
large randomised trials having been rapidly completed,
strongly encourages the whole research community to re-
think the methodology of clinical trials in the era of molecu-
larly targeted therapy.
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