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Neoadjuvant imatinib: longer the better, need to modify risk
stratification for adjuvant imatinib
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Background: Multimodality treatment of gastrointestinal stromal tumor (GIST) with surgery and adjuvant
imatinib mesylate (IM), along with an emerging role for neoadjuvant IM prior to evaluation for resectability
has resulted in high survival rates.

Methods: We conducted a retrospective analysis of prospectively collected data of patients who underwent
surgery for GIST, prior to or followed by IM therapy. A total of 112 patients underwent surgery between
January 2009 and March 2015 at our centre. This included 27 patients with upfront resectable disease,
76 patients with locally advanced GIST who received neoadjuvant IM followed by surgery and 9 patients
with metastatic disease who had excellent response to IM and were taken for surgery.

Results: The primary tumor in the non metastatic patients was in the stomach (53%), duodenum (16%),
rectum (12%), jejunum (11%), ileum (7%), and others (2%). Median duration of neoadjuvant IM was
5 months with 4 patients showing disease progression during neoadjuvant IM. Ninety-three percent of all
patients had RO resections, while 7% had R+ resections. The estimated 3- and 5-year DFS in non-metastatic
patients was 86.1% and 67% respectively with a 3- and 5-year median OS of 95.4% and 91.7% respectively.
Five-year PFS and OS for the metastatic patients was 88.8% and 100% respectively. Lack of adjuvant IM was
the only factor related to inferior PFS and OS.

Conclusions: Longer duration of neoadjuvant IM should be considered in locally advanced GIST prior to

surgery and resection may be considered in responding metastatic patients.
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Introduction

Gastrointestinal stromal tumor (GIST) accounts for 1% of
primary GI tumors. GISTs may arise from any part of GI
tract and clinical presentation correlates with site, size and
rapidity of growth (1,2). While surgical resection has been
the main modality of treatment (3), many cases are locally
advanced and unresectable at presentation. Besides, post
curative resections, approximately 40% cases will develop
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recurrences in the form of local and/or distant metastasis
(4,5). Imatinib mesylate (IM), the multi-kinase targeted
therapy, for a duration of 3 years is now the standard
adjuvant therapy after surgical resection of non-metastatic
GISTs with significant risk of recurrence (5-7). In locally
advanced or unresectable GISTs, use of neoadjuvant
IM helps in decreasing the extent of resection (also by
avoiding multivisceral resections) and surgical morbidity
by downsizing the tumor, and reducing the intraoperative
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spillage of tumor cells (8-10). There is growing evidence
for neoadjuvant IM therapy in terms of disease free survival
(DFS) and overall survival (OS), with major evidence
of benefit shown in the EORTC-STBSG retrospective
analysis (11-15).

The purpose of this study was to evaluate the
demographic profile, presentation and outcomes of
112 patients with GIST who underwent surgery at our
institution and were potential candidates for either
neoadjuvant or adjuvant IM over a period of 6 years. We
also attempted to identify potential prognostic factors with
respect to outcomes and placed special emphasis on patients
receiving neoadjuvant IM.

Methods

A retrospective analysis of prospectively maintained database
of all GIST patients who underwent surgery and presented
between January 2009 to March 2015 at Department of
GI & Hepatopancreaticobiliary Oncology, Tata Memorial
Hospital, Mumbai, was performed. Clinical and radiological
data were recorded from patient files and electronic medical
records. Patients presenting in the above study period
were subdivided on the basis of clinical presentation and
treatment received into localized operable, locally advanced,
operated elsewhere on adjuvant treatment and incidental
GISTs. Locally advanced GISTs were defined by the size,
need for multivisceral resections, anatomic proximity with
major vessels and risk of intraoperative tumor spillage.
Patients operated elsewhere on adjuvant treatment were
not included in this analysis. Incidental GISTs were
recorded when the patient was operated for some different
malignancy and final histopathology report shows additional
incidental GIST. Demographic profile, clinic-pathological
presentation and radiological characteristics including age,
sex, chief complaints, site of primary, size, histology with
IHC, and duration of IM therapy were recorded for all
112 patients.

All locally advanced GIST patients received neoadjuvant
imatinib therapy after discussion in tumor board meetings
& joint clinics. Response to neoadjuvant treatment was
recorded as per RECIST criteria and evaluated with CT
scans every 2-3 months interval. Response was categorized
into four categories as complete response (CR), partial
response (PR), and stable disease (SD). Pathological
evaluation in terms of confirmation of diagnosis, tumor
characteristics and response to neoadjuvant treatment was
done by a team of expert GI pathologists. Risk stratification
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into very low, low, intermediate and high risk was done
using revised NIH risk criteria 2008. Tumors were staged
as per latest TNM staging system AJCC 2010. Adjuvant
treatment was decided in joint clinics depending on the
risk stratification. Follow up policy was every 3 months
for first 2 years, every 6 months for next 3 years and yearly
thereafter for next 5 years. Patient status, local recurrence
and development of metastatic disease were recorded during
follow ups at regular intervals.

Statistics

All data was entered in SPSS software version 20 and used
for analysis. x’ test and Fisher’s exact test were performed
to analyze qualitative parameters. Survival outcomes in
terms of DFS and OS were analyzed. DFS was calculated
from the date of surgical resection to the date of clinical or
radiological evidence of disease relapse or the last follow up
date. OS was calculated from the date of first administration
of imatinib for locally advanced GISTs or date of surgery
for upfront operable GISTs until last follow up or death. All
deaths from causes other than tumor related were recorded
as censored for DSS calculations. Survival analysis was done
using Kaplan-Meier estimates and log rank test for bivariate
comparisons. Multivariate analysis was done using Cox
proportional hazard analysis.

Results

A total of 112 patients were operated during the period
of analysis. The categorical distribution of operated
GISTs patients includes localized operable 27 (24%),
locally advanced at presentation 76 (68%) and potentially
resectable but metastatic at presentation n=9 (8%)

(Table 1).

Demographic & clinico-pathological characteristics:
localized operable and locally advanced

Baseline data for the non metastatic patients showed a
median age of 54 years (16-82 years). A total of 71% were
males and 29% were females with male to female ratio of
2.4:1 (Table 1).

The site wise distribution of primary tumors included
stomach 55 (53%), duodenum 16 (16%), rectum 12 (12%),
jejunum 11 (11%), ileum 7 (7%), and others including retro
peritoneum, mesentery, and unknown primary site 2 (2%)
(Table 1).
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Table 1 Baseline demographic and distribution (non metastatic)

Table 2 Treatment characteristics

Characteristics of operated patients Number [%]
(n=103)
Median age (years) 54
Gender
Male 73 [71]
Female 30 [29]
Primary tumor site
Stomach 55 [563]
Duodenum 16 [16]
Jejunum 11 [11]
lleum 77
Rectum 12 [12]
Others (retroperitoneum, mesentery, 2[2]
omentum, unknown primary site etc.)
Distribution
Gastric 55 [53]
Non-gastric 48 [47]
Risk stratification
Very low 2[2]
Low 22 [21]
Intermediate 18 [18]
High 61 [59]

Histopathology/stage & risk stratification

The median tumor size was 7.25 cm (range from 2-30 cm).
The median mitotic index was 5 per 50 hpf (range from
0-300 per 50 hpf). Lymph node metastasis was found in
1 patient. The final histopathology report shows no residual
viable tumor in 12 cases. Risk stratification as per the
revised NIH criteria 2008 classified the cohort of GISTs
into very low risk (2%), low risk (21%), intermediate risk
(18%) and high risk (59%) (Table I).

Responses and IM therapy (Table 2)

Twenty-seven patients underwent upfront surgery for
primary site. A total of 76 out of 123 (61%) locally advanced
GIST patients became operable after neoadjuvant IM
while the remaining 47 patients are still on therapy and
under potential evaluation for surgery at a later date. The
median duration of neoadjuvant therapy was 5 months
(range from 1-98 months). The objective changes in tumor
size preimatinib to postimatinib as per RECIST criteria
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Characteristics Number (%)
Neoadjuvant imatinib
Given 76 [74]
Not given 27 [26]

Response to neoadjuvant imatinib (including metastatic)
(n=85)

Complete response 1]

Partial response 49 [64.5]

Stable disease 22 [29]

Progression of disease 415.2]
Adjuvant imatinib

Given 85 [82.5]

Not given 18 [17.50]
Resection

RO 96 [93]

R+ 717

were reported by our GI radiologist. Out of 76 patients,
50 (64.55%) patients had PR, 1 (1%) patient had CR, 23
(29%) had SD while 4 (5.2%) patients had progression of
disease while on neoadjuvant IM therapy. RO resection was
done in 96 patients (93%) of patients while 7 (7%) patients
had R+ resections. The adjuvant IM therapy was given to
85 patients (82.50%). Median duration of adjuvant imatinib
therapy was 21 months with range from 1-49 months.
Median follow up was 30.2 months with range from 0.92—
113 months.

Overall, 14 patients develop recurrence during the follow
up with 4 patients having local recurrence, and 10 patients
developing systemic recurrence. Eleven patients developed
recurrence while on adjuvant IM therapy while the other
3 patients had not received adjuvant imatinib therapy (Zable 3).
Median DFI of patients who developed recurrence was
20.5 months with range from 2.50-61.2 months.

Till last follow up, 75 patients are alive with no evidence
of disease, 9 patients are alive with disease recurrence, and
2 patients died of the disease progression while 3 patients died
of causes other than disease progression. Fourteen patients
were lost to follow up of whom 11 were on adjuvant
imatinib.

Characteristics of metastatic but operated patients (Tuble 4)

Nine patients with upfront metastatic disease had responded
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Table 3 Treatment and outcomes-non metastatic patients

Analysis Values
Recurrence (n=103)

Yes 14

No 89
Patterns of recurrence (n=14)

Local

Systemic 10
Follow up

Alive with no evidence of disease 75 (73%)

Alive with disease 9 (9%)

Died of disease 2 2%)

Died due to other causes 3 (3%)

Lost to follow up 14 (14%)
DFS

3 years 86.10%

5 years 67%
(O]

3 years 95.40%

5 years 91.70%

DFS, disease free survival; OS, overall survival.

Table 4 Treatment characteristics and outcomes-metastatic

patients

Characteristics of metastatic patients Total No. (n=9)

Primary tumor site

Stomach 6

Jejunum

Colon 2
Recurrence

Yes 1

No 8
DFS, 5 years 88.8%
OS, 5 years 100%

DFS, disease free survival; OS, overall survival.

to IM therapy at primary & metastatic site. Cases were
discussed in multidisciplinary joint clinics for surgical
resection and treatment with curative intent. Four patients
underwent both surgery at primary site and metastatic site
while the other 5 patients underwent surgical resection of
primary site as metastatic site was non FDG avid on PET
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Figure 1 Progression-free-survival for non-metastatic operated

GIST patients. GIST, gastrointestinal stromal tumor.

CT scans. RO resection at primary site was achievable in
all patients while 1 patient had involved focal margin at
metastatic site. All patients are alive with a median follow
up period of 24 months with range from 4-95 months.
All patients received adjuvant IM therapy with a median
duration of 13 months (range from 2-54 months).

Survival analysis & prognostic factors

Survival analysis was done separately in two subgroups
depending upon metastatic disease or non-metastatic
disease at presentation.

Survival analysis and prognostic factors of non-
metastatic patients (Table 3)

The median DFS after primary resection of GIST was not
reached, and estimated 3 & 5 years DFS was 86.10% &
67% respectively. The median OS has not been reached,
and estimated 3- & 5-year OS was 95.40% and 91.70%
respectively (Figures 1,2).

On univariate analysis of prognostic factors affecting
PFS, female patients did better than male patients (P=0.004),
and patients undergoing upfront surgery followed by
adjuvant IM did better than those not receiving adjuvant IM
(P=0.04). However, on multivariate analysis, only adjuvant
IM was a significant factor for survival (P=0.05) compared
to patients receiving no adjuvant IM.

On evaluating prognostic factors affecting OS, age
<50 years had better OS than age >50 years (P=0.037) and
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Figure 3 Overall survival for non-metastatic operated GIST
patients based on adjuvant imatinib therapy. GIST, gastrointestinal

stromal tumor.

patients who received adjuvant IM had better OS (97.20%
vs. 67.70%) than who did not received adjuvant IM therapy
(P=0.003) (Figure 3). Adjuvant IM remained a significant
factor on multivariate analysis as well (P=0.023). Risk
stratification did not have an effect on outcomes (Figure 4).

Survival analysis of metastatic patients (Tazble 4)

Patients who received adjuvant IM did better than those
who did not on univariate and multivariate analysis
respectively (P=0.025 and P=0.2) (Figure 5). On multivariate
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Figure 5 Progression-free-survival for metastatic operated GIST
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analysis only adjuvant imatinib was found to significant for
DEFS with P value 0.041. The estimated 5-year PFS and OS
was found to be 88.8% and 100% respectively.

Discussion

GISTs are the most common mesenchymal tumors of GI
tract. The incidence may be underestimated in Indian
population. Though a rare tumor, high rates of cure
and improved OS is currently the norm with IM and
multimodality therapy.
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The median age at diagnosis is usually 60 years while in
our population median age is around 54 years which has
been reported in other series as well (16,17). Our study
shows male to female preponderance with a ratio of 2.4:
while most population based studies shows no sex
predilection (17-19).

Stomach is the most common site with 60%, while small
bowel constitutes 20-30% in western countries (20,21).
Studies from Japan also supports stomach as the most
common site (up to 70%) (22). Our study showed a slightly
lesser proportion of gastric GIST and an increased number
of small bowel GIST, but this could be a referral bias.

Very low & low risk constitute a very small percentage in
our study, while most patients belong to high risk category
in our group (again can be a referral bias) as compared to
other studies published in literature (23,24). In our study
there was no statistical significant difference in DFS & OS
as per risk stratification. This is likely because most of the
patients present to our institute with larger tumor size and
advanced presentation which adds to selection bias in risk
stratification distribution. The addition of neoadjuvant IM
in a majority of our patients may dilute the effect of risk
stratification.

The optimal duration of neoadjuvant IM therapy is not
clearly defined and usually ranges from 4-12 months (11,25).
Within this duration, optimal response is usually achieved,
risk of developing secondary resistance is low and best
results can be achieved with surgery. The German phase
IT CST1571-BDE43 trial of preoperative IM (given for
6 months) shows that preoperative IM therapy improves the
resectability rate and organ preservation, with 64% patients
undergoing less extensive resection post neoadjuvant
IM than initially planned (15). In a pooled database of
ten EORTC STBSG sarcoma centers, 161 patients with
locally advanced GIST who received neo-adjuvant IM
were studied. After a median 40 weeks of IM, the rate of
RO resection was 83% and the 5-year DFS was 65% with
median OS of 104 months (13). Even with a majority of
the tumor cohort in our study being bulky at baseline,
within a median of 5 months neoadjuvant IM, they become
operable. Median duration of neoadjuvant imatinib therapy
was 5 months (1-98 months) in our data which is consistent
with Phase III EORTC trial (14). Patients on neoadjuvant
IM yet to undergo surgical evaluation are under periodic
monitoring with a median follow up of 6 months.
However, it may be prudent to consider longer duration of
neoadjuvant imatinib before declaring unresectability or
achieving adequate resectability. This is supported by the
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fact that the German study showed 64 % resectability with
median neoadjuvant imatinib of 6-month versus EORTC
study showed 83% resectability with median neoadjuvant
imatinib of 10 months (13,15).

CR was achieved only in 1 patient while most of
the patients (64.50%) had PR to preoperative imatinib
therapy. A total of 29% of patients had SD while 4 patients
progressed locally while on neoadjuvant therapy. Our
results differ from the RT'OG 0132 phase 2 trial in which
83% of patients had SD amongst the 31 patients with
primary GIST and lesser PR rates. This is possibly due to
the shorter duration of neoadjuvant IM given in this trial
(8-12 weeks) compared to our study (12).

The prognostic factor that was consistently associated
with PFS and OS in our data was the administration
of adjuvant IM. As the value of risk stratification post
neoadjuvant IM is still unclear and a majority of our patients
were locally advanced having received IM neoadjuvant,
further studies are required to evaluate prognostic factors
in patients who receive neoadjuvant therapy. So, in spite
of neoadjuvant IM, adjuvant imatinib has remained a
prognostic variable in multivariate analysis. Decision of
adjuvant imatinib based on post op risk stratification may
not be applicable after neoadjuvant IM.

The ACOSOG Z9001 trial shows improved PFS of
98% wvs. 83% in patients with tumor size >3 c¢cm and who
received adjuvant IM therapy for 1 year as compared to
placebo arm; however there was no difference in OS (5).
In our series 82.50% of patients received adjuvant imatinib
therapy with median duration of 21 months with estimated
3- & 5-year DFS & OS 86.10% & 67% and 95.40% &
91.70% respectively. The results are consistent with the
Scandinavian-German SSGXVIII/AIO trial where patients
who received 36 months of adjuvant imatinib therapy had
better RFS 65.60% vs. 47.90% (HR 0.46) and OS 92% wvs.
81.7% (HR 0.45) respectively than patients who received
12 months of adjuvant therapy (7).

The responses seen in our metastatic patients provide an
interesting option in a potentially select group who do not
have extensive metastases and respond well to IM therapy.
Even in presence of peritoneal metastasis, considering
surgery for primary along with oligo metastasis after
anterior IM therapy should be considered. However, these
are small numbers and the benefit of surgery in patients
with metastatic GISTs still remains controversial (26,27).

Within the confines of a retrospective analysis, our data
throws light over the distribution of patients with GIST in
India and their responses to therapy. The major takeaway

jgo.amegroups.com 7 Gastrointest Oncol 2016;7(4):624-631



630

remains the excellent responses seen with neoadjuvant IM,
low rate of progression on IM, need of adjuvant IM post
neoadjuvant use and long term outcomes comparable with
international data.

The major drawback of this analysis is its focus on
operated patients. It does not provide information on the
number of patients who actually respond to neoadjuvant IM
as a proportion of patients receiving neoadjuvant IM as a
whole as this data is yet to mature.

Conclusions

Standardization of clinical, surgical, radiological &
pathological assessment with multidisciplinary approach
improves the outcomes in management of GISTs.
Neoadjuvant IM therapy improves resectability rate with
good responses, even in patients with bulky disease as
evinced by our data. Newer prognostic variables require
validation in patients undergoing neoadjuvant IM. Adjuvant
IM therapy should be considered in all intermediate &
high risk patients post-surgery and those who received
neoadjuvant IM. Identification of patients with significant
response to IM therapy and appropriate selection of patients
with metastatic disease at presentation for surgical resection
may improve outcome in this subgroup of patients.
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