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Background

• Gastrointestinal stromal tumors (GIST) are rare tumors 
from a variety of gastrointestinal stroma. 

• They represent 1-3% of all gastrointestinal cancers 

• However, it is the most common malignant tumor of 
mesenchymal origin in the digestive tract. 

• Their incidence is 10-20/1 million, 

– Stomach 60-70% 

– Small intestine 20-30%

– less than 10% all other locations 
• digestive (esophagus, colon, rectum), 

• and extragastrointestinal (mesenteric, omental or retroperitoneal).



Background

• GISTs are resulting from activating mutations in one of
the receptor protein tyrosine kinases (KIT, also called
CD117).

• Most GISTs (95%) are KIT positive.

• About 5% of GISTs are truly negative for detectable KIT
expression, the so-called “KIT-negative GISTs”. A portion
of these KIT-negative GISTs have mutations in the
platelet derived growth factor-alpha (PDGFRA) genes and
express little or no KIT.

• Therefore, the diagnosis of GIST for a tumor that is
otherwise morphologically typical is not precluded by an
absence of KIT staining.



Risk of Recurrence After 
Resection of Primary GIST

DeMatteo RP et al. Cancer. 2008;112:608-615.

Approximately 40% of patients who undergo complete resection of 
primary GIST have a recurrence within 5 years
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Risk Assessment

Accurate assessment of risk of aggressive 
malignant behavior in GIST poses a challenge1 

Morphologic features most predictive of 
outcome1,2

- Mitotic index 

- Tumor size

Tumor site and rupture also affect risk of 
recurrence and progression2,3

Mutational status is useful in predicting 
treatment response in the metastatic setting4,5

 ?applicable in the adjuvant setting 1. Fletcher CD et al. Hum Pathol. 2002;33:459-465.
2. Demetri GD et al. J Natl Compr Cancer Netw. 2007;5(suppl 2):S1-S29.
3. Miettinen M, Lasota J. Arch Pathol Lab Med. 2006;130:1466-1478. 
4. Debiec-Rychter M et al. Eur J Cancer. 2006;42:1093-1103. 
5. Heinrich MC et al. J Clin Oncol. 2003;21:4342-4349.



Risk Assessment
gastric

Tumor size Mitotic rate Biologic behavior

< 2cm < 5 mitoses/ 
50 HPF

Benign, metastases rate 
or tumor-related 
mortality = 0

2 – 10 cm < 5 mitoses/ 
50 HPF

Very low malignant 
potential, metastases 
rate or tumor-related 
mortality  <4%

< 5 cm > 5 mitoses/ 
50 HPF

Low to moderate 
malignant potential, 
metastases rate or 
tumor-related mortality 
12 – 15% 

> 10 cm < 5 mitoses/ 
50 HPF

> 5 cm > 5 mitoses/ 
50 HPF

High malignant 
potential, metastases 
rate or tumor-related 
mortality 49 – 86%

NCCN 2015

Tumor size Mitotic rate Biologic behavior

< 2 cm < 5 mitoses/ 
50 HPF

Benign, metastases rate 
or tumor-related 
mortality = 0

2 – 5 cm < 5 mitoses/ 
50 HPF

Low malignant potential, 
metastases rate or tumor-
related mortality  2%

5 – 10 cm < 5 mitoses/ 
50 HPF

Moderate malignant 
potential, metastases rate 
or tumor-related 
mortality  25%

> 10 cm > 5 mitoses/ 
50 HPF

High malignant potential, 
metastases rate or tumor-
related mortality  50 –
90%

Risk Assessment
small intestinal



Primary GIST: Risk Factors for 
Recurrence After Surgery

DeMatteo RP et al. Cancer. 2008;112:608-615. 

Rates of RFS were independently predicted by mitotic index, 
tumour size, and tumour location



Overall Survival by Risk Group

AFIP, Armed Forces Institute of Pathology.
Adapted with permission from Goh BKP et al. Ann Surg Oncol. 2008;15:2153-2163. 
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Specific KIT Mutations Have Prognostic Importance

RFS in 127 patients with completely 
resected localized GIST based on mutation type

P
ro

p
o

rt
io

n
 R

e
cu

rr
e

n
ce

-F
re

e

Years After Resection

1.0

0.8

0.6

0.4

0.2

0.0

0 1 2 3 4 5 6 7 8 9 10

P<0.001

KIT exon 9 mutation (n=4)

KIT exon 11 DEL557/8 (n=35)

No mutation (n=29)

KIT exon 11 PM/INS (n=32)

Other KIT exon 11 deletion (n=17)

PDGFRA mutation (n=8)

DeMatteo RP et al. Cancer. 2008;112:608-615.



Risk Stratification of Primary GIST: Miettinen (AFIP)

Original source: Miettinen M, Lasota J. Semin Diagn Pathol. 2006;23:70-83.

Data are based on long-term follow-up of 1055 gastric, 629 small intestinal, 144 duodenal, 
and 111 rectal GISTs. 

† Denotes small numbers of cases. 
≈ Tumour size categories combined for both duodenal and rectal GISTs because of small 

numbers. 
∂ No tumours of such category were included in this study.

AFIP, Armed Forces Institute of Pathology



Treatment

• GISTs have previously been documented to be resistant 
to conventional chemotherapies. 

• Since KIT activation occurs in the majority of cases of 
GISTs, KIT-inhibition has emerged as the primary 
therapeutic modality along with surgery for the 
treatment of GISTs. 

• Imatinib mesylate, a selective inhibitor of the KIT protein 
tyrosine kinase, has produced durable clinical benefit 
and objective antitumor responses in most patients with 
GIST. Multiple clinical trials worldwide have consistently 
shown the efficacy of imatinib for patients with GIST. 



Treatment
unresectable and metastatic disease

• In February 2002, the FDA approved imatinib mesylate
for the treatment of patients with KIT-positive 
unresectable and/or metastatic malignant GIST.

• Phase II B2222 trial 

– Initially  (2000 – 2001) recruited 147 patients to receive 400 or 
600 mg imatinib for 3 years

– RR was 83.5% for KIT exon 11 mutation compare to 47.8 for 
those with exon 9 mutations

– Longer PFS and OS for KIT exon 11 mutation vs exon 9 mutation 
or no KIT or PDGFRA mutation.

1. Dagher R et all, Clin Cancer Res , 2002; 8: 3034-3038 
2. von Mehren M et all, J Clin Oncol 2011; 29 (15_Suppl): Abstract 10016



Treatment
unresectable and metastatic disease

• Two separate phase III trials (EORTC 62005  and 
S0033/CALGB 150105) have assessed the efficacy of 
imatinib mesylate at two initial dose levels (400 mg daily 
vs. 800 mg daily, given as 400 mg twice a day) in patients 
with metastatic or unresectable GIST.

• Both studies showed equivalent response rates and OS 
for both dose levels. Higher dose of imatinib was 
associated with more side effects than the lower dose in 
both studies. 

• Following progression on 400 mg daily, 33% of patients 
that crossed over to the higher dose achieved objective 
response rates and stable disease. Verweij J et all, Lancet 2004; 364: 1127-1134 

Blanke CD et all, J Clin Oncol 2008; 26: 626-632



Treatment
unresectable and metastatic disease

• The results of the meta analysis of 1,640 patients from both 
these trials showed that treatment with high-dose imatinib
(400 mg twice daily) results in small but significant PFS 
advantage compared to standard dose imatinib (400 mg 
daily).

• This meta-analysis also showed a benefit in PFS for patients 
with KIT exon 9 mutations treated with 800 mg of imatinib. 

• Dose escalation to 800 mg/day is a reasonable option for 
patients progressing on 400 mg/day. Recent data support the 
use of imatinib at 800 mg/day in patients with exon 9 
mutations and advanced GIST.

Comparison of two doses of imatinib for the treatment of unresectable or metastatic gastrointestinal stromal tumors: a meta-analysis of 1,640 patients. J Clin Oncol
2010; 28: 1247-1253. 
Zalcberg JR et all, Eur J Cancer 2005; 41: 1751-1757. 



Long term results

• Long-term follow-up results of the B2222 trial (n = 147, 
randomly assigned to received 400 or 600 mg of imatinib
daily) confirmed that imatinib induces durable disease 
control in pts with advanced GIST.

– 56 patients continue therapy beyond 3 years

– Madian follow-up 9.4 years

• The estimated 9-year OS rate for all pts was 35%; 38% for 
those with complete or partial response and 49% for 
those with stable disease. Low tumor bulk at baseline 
predicted for longer TTP and improved OS.

– No unexpected long-term toxicities were observed and imatinib
remain well tolerated



Treatment
Preoperative Imatinib

• Some prospective studies have demonstrated the safety 
and efficacy of preoperative imatinib in patients 
undergoing surgical resection, but survival benefit could 
not be determined since all patients included in 3 of these 
studies also received postoperative imatinib for 2 years. 

– RTOG 0132/ACRIN 6665 – 52 pts, 

– MD Andersen – 19 pts

– Fiore -

• At the present time, the decision to use preoperative 
therapy for patients with resectable primary or locally 
advanced or recurrent GIST should be made on an 
individual basis. Eisenberg BL et all, J Surg Oncol 2009; 99: 42-47

McAuliffe JC et all, Ann Surg Oncol 2009; 16: 910-919 
Fiore M et all, Eur J Surg Oncol 2009; 35: 739-745 

Blesius A et all, BMC Cancer 2011; 11: 72



Adjuvant treatment

• Considering postoperative Imatinib it is well known that 
surgery does not routinely cure GIST. Complete resection 
is possible in approximately 85% of patients with primary 
tumors. 

• At least 50% of these patients will develop recurrence or 
metastasis following complete resection and the 5-year 
survival rate is about 50%. 

• Median time to recurrence after resection of primary 
high-risk GIST is about 2 years. 

• So far 3 years of adjuvant Imatinib seems to be better 
than one year in patient with high risk disease, where 
adjuvant treatment is indicated.



Adjuvant Studies of Imatinib

Trial N Phase Regimen Setting Primary 
Endpoint Statusa

ACOSOG Z90001 107 2 Imatinib 400 mg/d Adjuvant OS 4-year 
results

ACOSOG Z90012 708
b 3 Imatinib 400 mg/day 

vs placebo Adjuvant RFS 2-year 
results

Nilsson3 23 2 Imatinib 400 mg/day 
vs historical control Adjuvant RFS 3-year 

results

LI J4 105 N/Ad
Imatinib 400 mg/day 
vs control (refused 

therapy)
Adjuvant RFS 2-year 

results

Kang B5 47 2 Imatinib 400 mg/day 
(until progression) Adjuvant RFS 2-year 

results

EORTC 620246 900 3 Imatinib 400 mg/day 
vs observation Adjuvant TTSR Enrollment 

Completed

SSGXVIII/AIO6 400 3 Imatinib 400 mg/day
12 vs 36 months Adjuvant RFS Reported

1. DeMatteo RP et al. ASCO GI Cancers Symposium; 2004. Abstract 8. 
2. DeMatteo RP et al. J Clin Oncol. 2005;23:818s. Abstract 9009. 
3. Nilsson B et al. Br J Cancer. 2007;96:1656-1658. 
4. Li J  et al. J Clin Oncol. 2009;27(suppl). Abstract 10556. 
5. Kang Y et al. J Clin Oncol. 2009;27(suppl). Abstract e21515. 
6. ClinicalTrials.gov. Accessed August 26, 2009. 



(Phase III)
778 patients

Placebo

(354 randomised)

(345 treated)

87 discontinued 

treatment early

Imatinib

(359 
randomised)

(337 treated)

97 discontinued 

treatment early

30 events

5 GIST-unrelated deaths

713 patients 
randomised

• Phase III, randomised, double-blind, placebo-controlled multi-centre trial

IM 400 mg/day or placebo for 1 year

70 events

5 GIST-related deaths

3 GIST-unrelated deaths

DeMatteo RP et al.  Lancet. 2009; 373: 1097-1104

ACOSOG Z9001: Trial Schema



Median follow-up: 19.7 months

Estimated 1-year RFS (95% CI):

Imatinib: 98% (96-100)
Placebo: 83% (78-88)

HR = 0.35 (0.22-0.53)
p < 0.0001

CI, confidence interval; HR, hazard ratio

Events experienced:

Imatinib: 8.0% (30)
Placebo: 20.0% (70)

*All randomised patients were included in the analysis; recurrence-free survival was defined as the time from 
patient registration to the development of tumour recurrence or death from any cause. Intention-to-treat 
analyses were done for recurrence-free survival (ie, analysed patients by randomised group). 

Recurrence-free Survival (RFS)*



• No difference in OS between imatinib and placebo adjuvant therapies

*All randomised patients were included in the analysis; Overall survival was defined as the time from patient 
registration to death from any cause. Intention-to-treat analyses were done for overall survival (ie, analysed
patients by randomised group). 

Overall Survival (OS)*



Summary

 Imatinib at 400 mg/day is safe and well tolerated when administered as 
adjuvant therapy after complete resection of primary GIST 

 Adjuvant imatinib resulted in an improvement in RFS in patients with all 
tumour sizes

- Especially relevant for high-risk patients (e.g. tumour size ≥10 cm or high 
mitotic rate) since this patient population has a 50% higher chance of 
recurrence at 2 years without adjuvant therapy

 OS between imatinib and placebo groups comparable at this time

 A longer follow-up period is likely required to observe differences

 Trials in the adjuvant setting are designed to determine appropriate treatment 
duration of imatinib and impact on OS

– SSGXVIII/AIO 

– EORTC 62024



Adjuvant Imatinib: 
Beyond 1 Year of Treatment



Imatinib 

400mg/d for 

12 months 

An open-label Phase III study

Imatinib 400mg/d for 36 

months

Follow-up

Follow-up

Random

assignment

1:1

Stratification:

1) R0 resection, no 
tumor rupture  

2) R1 resection or
tumor rupture

SSGXVIII/AIO: Study design



SSGXVIII: Key inclusion criteria

Histologically confirmed GIST, KIT-positive

High risk of recurrence*:

– Tumor diameter >10 cm or 

– Tumor mitosis count >10/50 HPF** or 

– Size >5 cm and mitosis count >5/50 HPFs or

– Tumor rupture spontaneously or at surgery

*Fletcher CD et al. Hum Pathol 2002; 33:459-65 

**HPF, High Power Field of the microscope



SSGXVIII: Recurrence-free survival (ITT)

No. at risk (n=397)

36 Months of imatinib       198      184       173     133       82        39          8          0      

12 Months of imatinib       199      177       137       88       49        27        10          0

60.1%

47.9%

86.6%

65.6%

36 Months

12 Months

Hazard ratio 0.46 

(95% CI, 0.32-0.65)

P <.0001
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Median follow-up 
time 54 months

Years



No. at risk (n=397)

36 Months of imatinib       198      192       184     152      100        56        13         0      

12 Months of imatinib       199      188       176     140        87        46        20         0

SSGXVIII: Overall survival (ITT)

Hazard ratio 0.45

(95% CI, 0.22-0.89)

P = .019

96.3% 92.0%

94.0%

81.7%

36 Months

12 Months

0 1 2 3 4 5 6 7
0

20

40

60

80

100%

Years



Conclusions from SSGXVIII *

 In GIST, 3 years of adjuvant imatinib are better than one 

in terms of recurrence-free and overall survival

 Three years of post-operative imatinib treatment 

represent the new gold standard for patients with 

resected “high-risk” GISTs

 The overall risk at which adjuvant imatinib should be 

commenced requires further clarification
* Adapted from discussion by Charles Blanke, ASCO 2011



Phase 3 Adjuvant Trial (EORTC 62024): 
Overview

EORTC. http://clinicaltrials.gov/ct/show/NCT00103168. 

Objectives

Primary
 Time to secondary resistance

Secondary
 Overall survival
 Relapse-free survival
 Relapse-free interval
 Drug safety

Treatment

Imatinib
 400 mg/day for 2 years

Inclusion criteria

 Intermediate- or high-risk GIST 
 Completely resected
 KIT-positive GIST



Phase 3 Adjuvant Trial (EORTC 62024): Design

Follow for 5 years after 
treatment to evaluate 
TTSR, PFS, and OS

Observation
(for 2 years)

Imatinib (400 
mg/day for 2 

years)

aDue to progression or unacceptable toxicity.

TTSR, time to secondary resistance; PFS, progression-free survival; OS, overall survival

EORTC. http://clinicaltrials.gov/ct/show/NCT00103168.

Complete 
resection of 

primary GIST

Discontinued treatmenta



EORTC 62024 - results

• At a median follow-up of 4.7 years, the 5-year Imatinib failure-free 
survival was 87% in the Imatinib arm and 84% in the observational 
arm (HR=0.80, 98.5% CI [0.51; 1.26], p=0.23). 

• At three years, relapse-free survival was 84% in the Imatinib arm 
and 66% in the observational arm, while at five years relapse-free 
survival was 69% in the Imatinib arm and 63% in the observational 
arm (p<0.001). 

• The 5-year overall survival was 100% versus 99%. 

• Among 682 patients with centrally reviewed pathology, there were 
336 patients with high-risk GIST, and the 5-year Imatinib failure-
free survival in these patients was 77% (Imatinib arm) versus 73% 
(Observational arm) (p=0.44). 

• In the Imatinib arm, 17% of the patients stopped early due to 
toxicity or refusal. ASCO 2013



Post-Resection Evaluation of Recurrence-Free Survival for Gastro-Intestinal Stromal 
Tumors Treated with Adjuvant Imatinib: 

PERSIST-5

Phase II

N = 85 patients

Primary objective: Recurrence-free survival

Currently recruiting patients

Imatinib 400 mg/d x 5 years

Resected GIST 
>2 cm and mitotic rate >5

or
Non-gastric primary >5 cm

Register

DeMatteo



Beyond progression
• Sunitinib is a multi-targeted tyrosine kinase inhibitor that can 

induce objective responses and control progressive disease in 
patients with imatinib-resistant GIST. 

• Regorafenib is a multikinase inhibitor with activity against KIT, 
PDGFR and VEGFR. Regorafenib demonstrated significant activity in 
patients with advanced GIST after failure of both imatinib and 
sunitinib. 

• In patients with progressive disease no longer receiving benefit 
from current TKI therapy, re-introduction of previously tolerated 
and effective TKI therapy for palliation of symptoms can be 
considered. Recent data reported by Fumagalli et al. support 
rechallenging patients with imatinib after failing standard and 
investigational therapeutic options.

• Also, according to NCCN guidelines panel, continuation of TKI 
therapy life-long for palliation of symptoms should be an essential 
component of best supportive care.



Randomized Phase III Trial 
of Regorafenib in Patients with Metastatic 

and/or Unresectable GIST Progressing Despite 
Prior Treatment with at Least Imatinib and 

Sunitinib: 
GRID Trial

Demetri GD et al. 
Proc ASCO 2012; LBA 10008.



GRID Phase III: Disease Control and Overall Response 
Rates 

Objective response rate 6 (4.5) 1 (1.5)

Complete response 0 (0.0) 0 (0.0)

Partial response 6 (4.5) 1 (1.5)

Stable disease 

(at any time)
95 (71.4) 22 (33.3)

Progressive disease 28 (21.1) 42 (63.6)

Responses based on modified RECIST v1.1 

Regorafenib (N = 133)

n (%)

Placebo (N = 66)

n (%)

Disease control rate

CR + PR + durable SD (≥12wks)
70 (52.6) 6 (9.1)

Demetri GD et al.  Proc ASCO 2012;Abstract LBA 10008.



GRID Study: Progression-Free Survival 

Demetri GD et al. Proc ASCO 2012;Abstract LBA 10008.

Regorafenib, N = 133 Placebo, N = 66

Median PFS 4.8 months 0.9 months

Number of events 81 (60.9%) 63 (95.5%)

Hazard ratio: 0.27

1-sided p-value: <0.0001



GRID Study: Overall Survival 

Demetri GD et al. Proc ASCO 2012;Abstract LBA 10008.

Regorafenib, N = 133 Placebo, N = 66

Median OS Not reached Not reached

Number of events 29 (21.8%) 17 (25.6%)

Hazard ratio: 0.77

1-sided p-value: 0.199



Our first patients on Imatinib

• In cooperation with Clinical Institute Fundeni, as 
a part of a national research programme, in our 
database we recorded 80 patients with GIST, 
operated between October 2001 and June 2007 
(36 after 2005). 

– Only 16 of the patients received treatment with 
imatinib (after 2005) as long as adjuvant treatment 
was not reimbursed and even in metastatic setting 
the reimbursement was difficult too.



Our first patients on Imatinib

The analysis of our group of patients, draw the following conclusions

• A large number of these were presented in advanced stages, which has 
made only 61.25% to be able to practice R0 resection compared with 80-
85% as are literature data

• Imatinib was administered to 20.5% of patients that had indication, the 
main reason being the limited financial resources, and the fact that patients 
did not present to the hospital to be referred to oncology, and some of 
them was operated before the product is registered in Romania for this 
indication. 

• From the 16 patients treated with Imatinib (therapy started between 2005 
and 2007) 7 are still alive (43.75%), 1 of them under Sunitinib therapy and 
all the others on different dosage of Imatinib.

• The treatment was very well tolerated; none of the patients have to stop 
the therapy because of toxicity.


