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GIST Thought to Arise From the 
Interstitial Cells of Cajal 

• Interstitial cells of Cajal are the likely progenitor cells of GIST 
– ICCs represent a complex  

cellular network of  
heterogeneous,  
fibroblastlike or musclelike  
cells within the gut muscle  
wall that serve as  
pacemaker cells for  
peristalsis 

– Express KIT receptor  
(CD117) 

Lee HT, et al. Gastroenterology. 2007;132:1852-1865. 

In this image, myenteric ICCs form a complex 
matted pacemaker network. Bundles of ICCs run 
parallel to the circular (top to bottom) and the 
longitudinal muscles (left to right). These are 
joined by obliquely running bundles or strands.  

Presenter
Presentation Notes
Gastrointestinal stromal tumors (GIST) are the most common mesenchymal tumor of the intestinal tract. However, GIST only represents approximately 1% of gastrointestinal malignancies.[1] First described by Mazur and Clark,[2] GIST has features of both smooth muscle and nerve. These tumors are thought to arise from the interstitial cells of Cajal, or their precursors.[3,4] 



GIST Epidemiology 
 Incidence: 1.45-0.65/  

100,000 people 

 Median age of onset:  
63-69 yrs 

 Locations 

– Stomach (common) 

– Small bowel  
(common) 

– Rectum/pelvis (rare) 
Tryggvason G, et al. Int J Cancer. 2005;117:289-293. Nillson B, et al. Cancer. 2005;103:821-829.  
Tran T. Am J Gastroenterol. 2005;100:132-168. Cassier PA, et al. Br J Cancer. 2010;103:165-170.  
Steigen SE, et al. APMIS. 2007;115:289-298. Muccarini C, et al. BMC Cancer. 2010;103:165-170.  
Rubio J, et al. Eur J Cancer. 2007;43:144-148. 

Presenter
Presentation Notes
Epidemiologic studies from Europe and the United States report an incidence of 1.45-0.65 per 100,000 people.[5-11] The median age of onset in these studies is 63-69 years, with most studies finding no difference in incidence between men and women. The most common tumor location is the stomach accounting for 50.0% to 62.9% of cases, followed by small bowel (23.4% to 45.3%), rectum/pelvis (2.2% to 12.0%) and other sites including omentum, esophagus, mesentery, anus, and peritoneum (1.0% to 7.5%). The annual incidence of GIST in children younger than 14 years of age has been reported to be 0.02 per million.[12] Estimates of the percentage of GIST diagnosed at 18 years of age or younger have ranged from 0.5% to 2.7%. Unlike adults, GIST in children is most commonly seen in females (70%). 



GIST: Symptoms  
• Clinical presentation of patients with GIST varies depending on 

anatomic location of the tumor and tumor size and 
aggressiveness  

• Most common presentation of GIST is gastrointestinal bleeding, 
which may be acute (melena or hematemesis) or chronic, and 
results in anemia 

• Patients may also present with 
– Acute abdomen due to  

tumor rupture 
– Gastrointestinal obstruction 
– Appendicitis like pain 

Presenter
Presentation Notes
A large fraction of patients diagnosed with GIST is asymptomatic. However, patients do present with a wide variety of signs and symptoms dependent on the location of the primary tumor[22]: palpable mass, obstructive symptoms, and bleeding, especially in tumors that arise in the small or large intestine. Other symptoms include pain, nausea, vomiting, early satiety, and fever.



GIST Diagnosis: Endoscopic Imaging 

Endoscopy of Submucosal Gastric Lesion 

Papanikolaou IS, et al. World J Gastrointest Endosc. 2011;3:86-94. 

Endoscopic Ultrasound of  
Submucosal Gastric Lesion 

 Gastric submucosal tumors are found in ~ 0.36% of routine upper gastrointestinal endoscopies 

 Endoscopic ultrasound can differentiate intramural tumors from extraluminal compressions, 
and can show the layer of origin 

Presenter
Presentation Notes
Tumors are diagnosed most commonly by endoscopy or computed tomography imaging, where a submucosal mass arising along the intestinal tract is identified.[23] Lesions in the stomach can be biopsied using endoscopic ultrasound, but areas that are not accessible should not be biopsied prior to resection unless preoperative therapy is being contemplated. Endoscopic criteria for malignant process (independent factors associated with malignancy)[24]: Tumor size greater than 4 cm  Irregular extraluminal border,  Echogenic foci Cystic spaces 



Spindle Cell 

Epithelioid 

Pierotti MA, et al. Nat Rev Clin Oncol. 2011;8:161-170. 

KIT and PDGFRA Mutations 

GIST Pathophysiology 

Presenter
Presentation Notes
GIST has been a model disease to demonstrate the benefits of targeted therapies because tumor growth and survival depend on constitutively activated mutant KIT and PDGFRA receptors. Imatinib, and then sunitinib, demonstrated efficacy in control of advanced GIST.[33-35] Imatinib is an inhibitor of both KIT and PDGFRA via competing for ATP-binding sites.[32] Its efficacy varies depending on the site of mutation, with the greatest benefit for progression-free survival seen in patients with tumors containing exon 11 mutations.[36] Typical adverse effects of imatinib (≥ 30% frequency) in GIST include edema, nausea, diarrhea, abdominal pain, myalgia, muscle cramps, anemia, fatigue, and skin rash, but the majority tends to be mild (grade 1 or 2 using the National Cancer Institute common toxicity criteria).



• Patients with GIST and wild-type KIT and/or wild-type PDGFR can 
have germline mutations in succinate dehydrogenase 
– SDH–ubiquinone complex II  

catalyses oxidation of succinate  
to fumarate in the Krebs cycle  
(ie, part of the respiratory chain) 

– SDH mutations result in loss of SDH  
expression (Carney-Stratakis syndrome)  
and can lead to GIST and increased risk of  
paraganglioma 

– Pathogenic SDH mutations and lack  
of complex II activity may be a central  
oncogenic mechanism in wild-type GIST  

Janeway KA, et al. Proc Natl Acad Sci U S A. 2011;108:314-318. 

 Kim SY, et al. CTOS 2009.  
Abstract 39284. 

SDH Mutations in Patients With 
Wild-Type GIST 

Presenter
Presentation Notes
Of those cases without a tyrosine kinase receptor mutation, often referred to as wild-type GIST, the majority overexpresses IGF-1R and has loss of expression of succinate dehydrogenase B (SDH).[30] Recent data have identified mutations in members of the SDH family, Krebs cycle enzymes.[31] Some of these mutations are not only present in the tumor but also in the germline and are associated with a risk for paragangliomas; patients with paragangliomas and GIST who have SDH gene mutations have Carney-Stratakis syndrome; Carney triad patients have GIST, paragangliomas, and pulmonary chondromas but do not have mutations in SDH genes.



Primary resected localized GIST 
                     (early stage)  





Neoadjuvant Imatinib 



Phase II Study (RTOG 0132): 
Imatinib as Neoadjuvant Tx or 

Preop Cytoreduction 

Wang D, et al. Ann Surg Oncol. 2012;19:1074-1080. 

Patients with primary, 
locally advanced  
GIST or operable  

recurrent/metastatic  
GIST 

(N = 53) 

2 yrs’ imatinib 
maintenance 

Resection + 
Imatinib 600 mg/day  

for 2 yrs 

Off protocol 
Further treatment at  
physician’s discretion 

Imatinib  
600 mg/day  
for 8-12 wks 

Outcome 
Primary Locally 
Advanced GIST  
(≥ 5 cm; n = 31) 

Resectable Metastatic/ 
Recurrent GIST  
(≥ 2 cm; n = 22) 

5-yr PFS, % 57 30 

5-yr OS, % 77 68 

Median TTP, yrs Not reached 4.4 

Disease 
progression* 

7/11 > 2 yrs from 
registration 

10/13 > 2 yrs from 
registration 

*6 pts in each group had stopped imatinib prior to progression. 

Presenter
Presentation Notes
Patients with tumors that are borderline resectable or would result in significant morbidity should receive neoadjuvant therapy. This has been evaluated in a phase II RTOG trial demonstrating that this approach is feasible without excess surgical morbidity.[43] In retrospective series, the time to maximum tumor response was approximately 6 months.[44,45]



Key clinical trials/studies of 
neoadjuvant/preoperative imatinib for primary 
localized GIST(recurrent metastatic GIST)   

X Feng D Morris. A State of Art for Systemic 
Treatment for Gastrointestinal Stromal Tumor. 
Hemology and Oncology 2014  


		Study

		Pt No. &

Tumor Type

		Tumor Size

Median (Range)

cm

		Imatinib dose (mg/day)

		Imatinib Duration

Median (Range)



		Response

Rate (%)

		R0 Resection Rate (%) 

		DFS (primary) or PFS (recurrent/

Metastatic)

		OS (DSOS)



		Eisenberg et al 2009 44;     201245

 Phase II 

		31 primary



		>5cm 





		600

		2.13(2-3) mos

Adjuvant: 400mg/d for 2 yrs 

		7% PR; 83% SD; 10% unknown

		77%  





		83% at 2 yrs; 57% at 5 yrs



		93% at 2 yrs; 77% at 5 yrs 





		

		22 recurrent/ metastatic

		>2cm 

		

		

		3.5% PR; 91% SD; 4.5% PD

		58% 

		77% at 2 yrs; 30% at 5 yrs 

		91% at 2 yrs; 68% at 5 yrs 



		McAuliffe  et al 200946, randomized Phase II 



		19 primary

		NA

		600 

		3, 5, or 7 ds

 Adjuvant for 2 yrs

		RR: 69% by dynamic CT 71% by PET

		NA

		87% at 2 yrs



mDFS 46 mos at mF/U 32mo 

		NA



		Doyon et al 201247, Phase II 



		14 primary 

		9.4 (1.7-17.3)

		400 in 7 pts, 600 in 7 pts due to non-response at 9 wks

		9 (2-12 





		PR: 43%



SD: 57%

		 78%

		64% at 4 yrs

		100% at 4 yrs



		Hohenberger et al, 201248. Phase II 

		40 primary

		10.8

		400 or 800 (exon9)

		4-6 

		NA

		88.2%

		85.2% at 3 yrs

		100% at 3 yrs 



		Bleslus A et al. 201149 retrospective substudy of phase III 

		25 primary

		15

		400

		7.3 (3.4-12)

		PR: 60%

SD: 28%

PD:12%

		77%

		67% at 3 yrs

		89% at 3 yrs









Outcome of 1000 Patients With 
Gastrointestinal Stromal Tumor (GIST) 
Treated by Surgery in the Pre and 
Post-imatinib Eras 
 
Michael Cavnar;Kenneth Seier;Christina Curtin;Vinod Balachandran;Daniel Coit;Sam 
Yoon;Aimee Crago;Vivian Strong;William Tap;Mithat Gönen;Cristina Antonescu;Murray 
Brennan;Sam Singer;Ronald DeMatteo; 

Ann Surg April 2019 

Main Results 
• OS longer in imatinib era vs pre-imatinib era  

 
• Size matters! >10cm is the only independent prognostic factor of RFS  



Adjuvant Imatinib 



Comparison of commonly used risk stratification 
systems for primary resected localized GIST   

X Feng D Morris. A State of Art for Systemic 
Treatment for Gastrointestinal Stromal Tumor. 
Hemology and Oncology 2014  


		

		NIH Consensus (Fletcher) Criteria38

		Modified NIH (Josensuu) Criteria 39

		NCCN-AFIP Criteria40 (Miettinen)



		Very low risk

		Any tumor site: primary tumor size ≤2cm & mitotic rate ≤5/50HPF

		Any tumor site: primary tumor size ≤2cm & mitotic rate ≤5/50HPF 

		Gastric: primary tumor size 2-5 cm and mitotic rate ≤5/50HPF



		Low risk

		Any tumor site: primary tumor size 2-5cm & mitotic rate ≤5/50HPF

		Any tumor site: primary tumor size 2.1-5cm & mitotic rate ≤5/50HPF

		Gastric: primary tumor size 5.1-10cm and mitotic rate ≤5/50HPF 

Intestinal: primary tumor size ≤5cm and mitotic rate ≤5/50HPF



		Intermediate risk

		Any tumor site: primary tumor size 5.1-10cm or mitotic rate 6-10/50HPF

		Gastric: primary tumor size 5.1-10cm or mitotic rate 6-10/50HPF

		Gastric: primary tumor size >10 cm and mitotic rate ≤5/50HPF

Intestinal: primary tumor size 5.1-10 cm and mitotic rate ≤5/50HPF



		High risk

		Any tumor site: primary tumor size >10cm or mitotic rate >10/50HPF or primary tumor size >5cm & mitotic rate >5/50HPF

		Any tumor site: primary tumor size >10cm or mitotic rate >10/50HPF or primary tumor size >5cm & mitotic rate >5/50HPF or tumor rupture

Non gastric site: primary tumor size >5cm or mitotic rate > 5/50HPF or tumor rupture

		Gastric: primary tumor size >5cm and mitotic rate >5/50HPF

Intestinal: primary tumor size >10cm and mitotic rate ≤5/50HPF

Any tumor site: mitotic rate >5/50HPF









Primary GIST: Risk Stratification 
by Mitotic Index, Size, and Site  

Data based on long-term follow-up of 1074 gastric, 629 small intestinal, 140 duodenal, and 111 rectal GISTs.  
*Defined as alive with evidence of PD at follow-up or tumor-related death.  
†Denotes small numbers of cases. 

16. Miettinen M, et al. Am J Surg Pathol. 2005;29:52-68. 17. Miettinen M, et al. Am J Surg Pathol. 
2003;27:625-641. 18. Miettinen M, et al. Am J Surg Pathol. 2006;30:477-489. 19. Miettinen M, et al. Am J 
Surg Pathol. 2001;25:1121-1133. 

Tumor Parameters Risk of PD,* % 

Mitotic index 
≤ 5 per 50 HPF 

Size, cm Gastric[16] Duodenum[17] Jejunum/Ileum[18] Rectum[19] 

≤ 2 None (0) None (0) None (0) None (0) 

> 2 to ≤ 5 Very low (1.9) Low (8.3) Low (4.3) Low (8.3) 

> 5 to ≤ 10 Low (3.5) 
High (34) 

Moderate (24) 
High (57) 

> 10 Moderate (12) High (52) 

Mitotic index 
> 5 per 50 HPF 

≤ 2 None† (Insuff. data) High† High (54) 

> 2 to ≤ 5 Moderate (16) High (50) High (73) High (52) 

> 5 to ≤ 10 High (54) 
High (86) 

High (85) 
High (73) 

> 10 High (82) High (90) 

Presenter
Presentation Notes
Life expectancy in patients with GIST has changed during the past decade. Prior to the use of targeted therapy, prognosis for patients with unresectable or metastatic disease was poor, at approximately 5-12 months.[13,14] Prognosis following initial resection varies based on the site of tumor origin, size, and number of mitoses per 50 high-powered fields (HPF). Tumors originating in the stomach have the best prognosis. Tumors larger than 5 cm or with more than 5 mitoses per 50 HPF have poorer outcomes. Lastly, evidence of tumor rupture always portends an increased risk for recurrence. Risk determination has been quantified by several groups; the modified Miettinen criteria[15-19] and the Memorial Sloan-Kettering Cancer Center nomogram[20] are the most commonly used.  



Nonlinear Predictive Tool to Determine  
Risk of Recurrence in GIST 

Joensuu H, et al. Lancet Oncol. 2012;13:265-274. 

 Novel prognostic 
contour maps 
generated using 
nonlinear modeling 
of tumor size and 
mitotic count, as 
well as primary site 
and presence or 
absence of rupture 

 Nonlinear model 
accurately predicted 
risk of recurrence 
within 10 yrs (AUC: 
0.88; 95% CI: 0.86-
0.90) 

Presenter
Presentation Notes
The newest predictive tool uses all of the known risk factors but is able to quantify risk using the variables such as size and mitotic count as continuous variables rather than dichotomous variables.[21] It is also the only tool that incorporates the presence of absence of perforation in determining the risk of recurrence.



X Feng D Morris. A State of Art for Systemic 
Treatment for Gastrointestinal Stromal 
Tumor. Hemology and Oncology 2014  

Key clinical trials/studies of adjuvant/postoperative 
imatinib for  primary resected localized GIST 



Adjuvant Therapy With Imatinib in 
High-Risk GIST: 12 vs 36 Mos 

(Phase III Study) 

• Primary endpoint: relapse-free survival 
• Secondary endpoints: safety, OS, GIST-specific survival 

 Joensuu H, et al. JAMA. 2012;307:1265-1272. 

Patients with KIT-
positive GIST and 

high risk of 
recurrence* after 

surgery 
(N = 400) 

Imatinib PO 400 mg/day  
for 12 mos 
(n = 200) 

Imatinib PO 400 mg/day  
for 36 mos 
(n = 200) 

*At least 1 of: longest tumor diameter > 10 cm, mitotic count > 10 mitoses per 50 HPF, tumor diameter 
> 5 cm and mitotic count > 5 mitoses per 50 HPF, or tumor rupture before or at surgery. 



12 vs 36 Mos of Adjuvant 
Imatinib in High-Risk GIST: 

Results (ITT Population) 
• Compared with 12 months of adjuvant imatinib, 36 months of imatinib 

improved RFS and OS in patients with resected GIST and a high risk 
of recurrence 

Joensuu H, et al. JAMA. 2012;307:1265-1272. 

5-Yr RFS: 47.9% for 12 mos  
vs 65.6% for 36 mos 

5-yr OS: 81.7% for 12 mos 
vs 92.0% for 36 mos 

Pa
tie

nt
s 

W
ith

ou
t 

R
ec

ur
re

nc
e 

(%
) 

Pa
tie

nt
s 

R
em

ai
ni

ng
 

Al
iv

e 
(%

) 

100 

80 

20 

0 
0 1 3 5 

Yrs Since Randomization 
6 4 2 
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HR: 0.46 (95% CI: 0.32-0.65; 
log-rank P < .001) 

12 mos of imatinib 

36 mos of imatinib 

Pts at Risk, n 
36 mos of imatinib 
12 mos of imatinib 

198 
199 

184 
177 

133 
88 

39 
27 

8 
10 

82 
49 

173 
137 

100 

80 

20 

0 
0 1 3 5 

Yrs Since Randomization 
6 4 2 

60 

40 

HR: 0.45 (95% CI: 0.22-0.89; 
log-rank P = .02) 

12 mos of imatinib 

36 mos of imatinib 

Pts at Risk, n 
36 mos of imatinib 
12 mos of imatinib 

198 
199 

192 
188 

152 
140 

56 
46 

13 
20 

100 
87 

184 
176 

Presenter
Presentation Notes
Adjuvant therapy with imatinib has been evaluated in a series of trials. A recent study, SSGXVII/AIO, tested the benefit of 12 months vs 36 months of therapy in patients with high-risk tumors (> 50% risk of recurrence or with evidence of tumor perforation at the time of surgical resection).[46]  The phase III SSGXVII/AIO trial demonstrated improved progression-free and overall survival for patients receiving 36 months of adjuvant imatinib vs 12 months.[47] At 5 years, the recurrence-free survival rate in those receiving 12 months of imatinib was 47.9% compared with 65.6% for 36 months. The overall survival rate was 81.7% vs 92.0%, respectively. It is important to note that patient selection for adjuvant therapy is important as those patients whose tumors are at low risk of recurrence receive no benefit from adjuvant therapy. Although the SSGXVII/AIO trial did not evaluate patients with intermediate risk of recurrence, the phase III ACOSOG Intergroup Z9001 study of 1 year of adjuvant imatinib vs placebo[48] did suggest a recurrence-free survival benefit in that group of patients based on an unplanned retrospective analysis.[49] 



X Feng D Morris. A State of Art for Systemic 
Treatment for Gastrointestinal Stromal 
Tumor. Hemology and Oncology 2014  

Key clinical trials/studies of adjuvant/postoperative 
imatinib for  primary resected localized GIST 



 Single arm, phase II, openlable, multi-center study (US) 
 

 Ajduvant imatinib 400mg OD for 5 years 
 

 Pimary endpoint RFS 
 

 Secondary endpoint: OS/safety/tolerability 
 

 Eligibility Criteria: Primary GIST (any site)≥2cm and mitotic 
count of ≥5/50HPF, nongastic primary GIST≥5cm 
 
 
 
 

PERSIST-5 
Five Year Extended Treatment with 
Adjuvant Imatinib for Intermediate/high 
risk Primary GIST 

ASCO 2017 presented by Chandrajit Raut 



PERSIST-5 
Five Year Extended Treatment with 
Adjuvant Imatinib for Intermediate/high 
risk Primary GIST 
 Results: 

 
1.  5yr RFS 90% ( 95% CI :80-95%); 5ys OS 95% (95% CI: 85-

99%) 
 

2. 49% discontinuation due to patient choice and side effects 
 

3.  Patients who recurred and died because of disease are 
likely “wrong adjuvant patients “(Imatinib insensitive 
mutations PDGFRD842, exon 18, Kit exon9) 

 
 ASCO 2017 presented by Chandrajit Raut 



Follow-up and Risk Assessment After 
Surgery in Patients With GIST 

• Follow-up recommendations  
– NCCN: H&P with abdominal/pelvic CT every 3-6 mos[50] 

– ESMO: no routine follow-up recommended, choose follow-up based on 
mitotic count, tumor size, and tumor site; low-risk patients may not need 
routine follow-up[51] 

• High-risk patients generally  
relapse within 2-3 yrs, whereas 
low-risk patients relapse later 
and less frequently[51] 

• NCCN guidelines discuss 
use of a nomogram to predict  
2- and 5-yr RFS[52] 
 

NCCN. Clinical practice guidelines in oncology: soft tissue sarcoma. 51. Casali PG, et al. Ann Oncol. 
2010;21(suppl 5):v96-v102. 52. Gold JS, et al. Lancet Oncol. 2009;10:1045-1052. 

Points 
Size (cm) 

Mitotic index 

Site 

Total points 

Probability of 2-yr RFS 

Probability of 5-yr 
RFS 

0 

0 

<5/50 HPF 

Stomach/other 

0 

90 

Colon/rectum 

Small intestine 

≥ 5/50 HPF 

10 20 30 40 50 60 70 80 90 100 

5 10 15 25 35 45 

20 40 60 80 100 120 140 160 180 200 

80 70 60 50 40 30 20 10 

90 80 70 60 50 40 30 20 10 

Presenter
Presentation Notes
Treatment of GIST in the adjuvant setting requires appropriate patient selection. The primary prognostic factors for risk of recurrence include tumor size, tumor location, number of mitoses per 50 HPF, as well as evidence of tumor perforation at the time of surgery.[50-52] According to the National Comprehensive Cancer Network, patients should be monitored for recurrence initially every 3-6 months for 2 years and then every 6 months for up to 5 years. Longer follow-up should be individualized based on risk of recurrence.



Summary (early stage GIST) 
 

• Surgery is the only/mainstay curative treatment 
 

• Preoperative/Neoadjuvant Imatinib (3-12 months) improves 
clinical outcome, especially for bigger tumor (size >10cm) 
 

• Adjuvant imatinib is only indicated high risk resected primary 
GIST 
 

• Duration of adjuvant imatinib is 3 years (current standard of 
care), but jury is still out, awaiting SSG XXII clinical trial, 
compliance is a big issue! 
 

• Surveillance, risk of recurrence within 2 years after surgery or 
discontinuation of imatinib 
 
 
 
 



          Metastatic/unresectable GIST 
                     (advanced stage)  
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Summary of Pivotal Clinical Trials in in Patients With 
metastatic/advanced GIST 


		Demetri et al21,; Blanke et al44.

B2222 

Randomized Phase II 



		1st line: imatinib

		147













26 on extension study

		Imatinib 400mg/d vs 600mg/d for 3 yrs; 







Extension as long as clinical benefit (>9 yr ongoing)

		Metastatic  and or unresectable advanced GIST with no prior imatinib

		20 vs 26 mos (P=0.37); mTTP of 24 mos 









TTP: 14% at 9 yrs.

		mOS: 57 mos; no difference between two arms







OS:

35% at 9 yrs

		Imatinib is well tolerated over long –term administration, no new AEs  with longer F/U, no patients withdrew study because of AEs



		Verweij et al6

EORTC62005

Phase III

		1st line: imatinib

		946

		Imatinib 400mg/d vs 800m/d until progression, the crossover allowed

		Metastatic  and or unresectable advanced GIST with no prior imatinib

		56% vs 50% (HR=0.82; p=0.026) at mF/U of 760 ds

		85% vs 86% at 1 yr; 69% vs 74% at 2 yrs; no difference between two arms

		Patients on 800mg/d arm required more dose reductions ( 60% vs 16%) and more treatment interruptions (64% vs 40%)



		Blanke et al7,11,12

SWOG0033

Phase III



		1st line: imatinib

		746

		Imatinib 400mg/d vs 800m/d until progression, the crossover allowed

		Metastatic  and or unresectable advanced GIST with no prior imatinib

		18 vs 20 mos at mF/U of 4.5 yrs (p=0.13)

		55 vs 51 mos at mF/U of 4.5 yrs; (HR= 0.98; p=0.98);



Long term survival data: 31% at 8 yrs; 26% at 9 yrs, 22% at 10 yrs.

		Patients on 800mg/d experience more grade ≥ 3 AEs than those on 400mg/d (63% vs 43%)



		Le Cesne et al9; Patrikidou et al49

BFR14

Phase III

		1st line: imatinib (continuous vs intermittent)

		434

		Continuous imatinib (400mg/d) vs interrupted at 1-, 3- and 5- yrs 

		Metastatic  and or unresectable advanced GIST with no prior imatinib who achieved CR/PR/SD at at 1-, 3- and 5- yrs of Imatinib treatment

		7 vs 29 mos at 1 yr at mF/U of 74 mos ; 9 mos vs not reached at 3 yrs at mF/U of 47mos; 13 mos vs not reached at 5 yrs at mF/U of 18mos

		No OS difference 

		Grade ≥ 3 AEs similar in both groups



		Demetri  et al20

Phase III

		2nd line: Sunitinib

		312

		Sunitinib (50mg/d 4 wks on and 2 wks off) vs placebo until progression, the crossover allowed

		Metastatic or unresectable advanced GIST failure of previous imatinib therapy

		TTP: 27·3 vs 6·4 wks (HR= 0·33; p<0·0001).

		mOS not reached in sunitinib group

(HR 0·49, p=0·007)

		The most common    grade 1-2 fatigue, diarrhea, skin discoloration, and nausea. Minimal grade 3-4 AEs.



		Demetri et al24

GRID

Phase III



		≥3rd line: Regrafenib

		199

		Regorafenib (160mg/d) vs placebo until progression, the crossover allowed

		Metastatic or unresectable a advanced GIST had progressed on at least imatinib and sunitinib

		4.8 vs 0.9 mos (HR= 0·27; p<0·0001)

		22% vs  26% events (HR 0·77; p=0·199)

		The most common ≥ grade 3 AEs were hypertension, hand-foot skin reaction and diarrhea.



		Kang et al25

RIGHT

Phase III



		≥3rd line: Rechallenge of imatinib

		81

		Imatinib (400mg/d) vs placebo until progression, the crossover allowed 

		Metastatic or unresectable advanced GIST progressed on at least imatinib and sunitinib but had previously benefited from first-line imatinib (initial response or SD for ≥6 mos)

		1·8 vs  0.9 mos (HR 0·46; p=0·005) 

		8·2 vs 7·5 mos (HR 1·00; p=0·92)

		The most common  ≥ grade 3 AEs were anemia, fatigue and hyperbilirubinaemia.





Table 1. Pivotal clinical trials of systemic treatment in unresectable advanced and metastatic GIST.

Abbreviations: Pt=patient; No=number; mo(s)=month(s); d=day; yr(s)=year(s); SD=stable disease; (m)F/U=(median) follow up; (m)PFS=(median) progression free survival; (m)TTP=(median) time to progression; (m)OS=(median) overall survival; HR=hazard ratio; AEs=adverse events





BFR14: Effect of Discontinuing Imatinib 
in Advanced GIST (Phase III Study) 

• Interrupting therapy in responding patients resulted in rapid disease 
progression and significantly shorter PFS at all time points measured 

Time  
Point 

Treatment 
Interruption 

Continued  
Treatment 

1 yr PD: 81%  
Median PFS:  

7 mos 

PD: 31% 
Median PFS:  

29 mos 
2 yrs PFS: 16% PFS: 80% 
3 yrs Median PFS:  

9 mos Not reached 

5 yrs Median PFS:  
13 mos Not reached 

Blay JY, et al. Ann Oncol. 2012;23:1659-1665. 
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Presenter
Presentation Notes
In patients with metastatic GIST that is unresectable, ongoing therapy with a tyrosine kinase inhibitor without interruptions is the standard of care. The BFR14 study evaluated the effect of discontinuing imatinib therapy in patients with advanced GIST, including those in whom surgical resection had left them with no evidence of disease.[55] Discontinuing imatinib at 1, 3, and 5 years was associated with an increased risk of progression within 6-9 months. Most patients were salvaged by the reinitiation of imatinib. Ongoing continuous kinase inhibitor therapy should be considered standard of care for patients with metastatic disease, even in the setting of lack of radiographic evidence of disease.
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Summary of Pivotal Clinical Trials in in Patients With 
metastatic/advanced GIST 


		Demetri et al21,; Blanke et al44.

B2222 

Randomized Phase II 



		1st line: imatinib

		147













26 on extension study

		Imatinib 400mg/d vs 600mg/d for 3 yrs; 







Extension as long as clinical benefit (>9 yr ongoing)

		Metastatic  and or unresectable advanced GIST with no prior imatinib

		20 vs 26 mos (P=0.37); mTTP of 24 mos 









TTP: 14% at 9 yrs.

		mOS: 57 mos; no difference between two arms







OS:

35% at 9 yrs

		Imatinib is well tolerated over long –term administration, no new AEs  with longer F/U, no patients withdrew study because of AEs



		Verweij et al6

EORTC62005

Phase III

		1st line: imatinib

		946

		Imatinib 400mg/d vs 800m/d until progression, the crossover allowed

		Metastatic  and or unresectable advanced GIST with no prior imatinib

		56% vs 50% (HR=0.82; p=0.026) at mF/U of 760 ds

		85% vs 86% at 1 yr; 69% vs 74% at 2 yrs; no difference between two arms

		Patients on 800mg/d arm required more dose reductions ( 60% vs 16%) and more treatment interruptions (64% vs 40%)



		Blanke et al7,11,12

SWOG0033

Phase III



		1st line: imatinib

		746

		Imatinib 400mg/d vs 800m/d until progression, the crossover allowed

		Metastatic  and or unresectable advanced GIST with no prior imatinib

		18 vs 20 mos at mF/U of 4.5 yrs (p=0.13)

		55 vs 51 mos at mF/U of 4.5 yrs; (HR= 0.98; p=0.98);



Long term survival data: 31% at 8 yrs; 26% at 9 yrs, 22% at 10 yrs.

		Patients on 800mg/d experience more grade ≥ 3 AEs than those on 400mg/d (63% vs 43%)



		Le Cesne et al9; Patrikidou et al49

BFR14

Phase III

		1st line: imatinib (continuous vs intermittent)

		434

		Continuous imatinib (400mg/d) vs interrupted at 1-, 3- and 5- yrs 

		Metastatic  and or unresectable advanced GIST with no prior imatinib who achieved CR/PR/SD at at 1-, 3- and 5- yrs of Imatinib treatment

		7 vs 29 mos at 1 yr at mF/U of 74 mos ; 9 mos vs not reached at 3 yrs at mF/U of 47mos; 13 mos vs not reached at 5 yrs at mF/U of 18mos

		No OS difference 

		Grade ≥ 3 AEs similar in both groups



		Demetri  et al20

Phase III

		2nd line: Sunitinib

		312

		Sunitinib (50mg/d 4 wks on and 2 wks off) vs placebo until progression, the crossover allowed

		Metastatic or unresectable advanced GIST failure of previous imatinib therapy

		TTP: 27·3 vs 6·4 wks (HR= 0·33; p<0·0001).

		mOS not reached in sunitinib group

(HR 0·49, p=0·007)

		The most common    grade 1-2 fatigue, diarrhea, skin discoloration, and nausea. Minimal grade 3-4 AEs.



		Demetri et al24

GRID

Phase III



		≥3rd line: Regrafenib

		199

		Regorafenib (160mg/d) vs placebo until progression, the crossover allowed

		Metastatic or unresectable a advanced GIST had progressed on at least imatinib and sunitinib

		4.8 vs 0.9 mos (HR= 0·27; p<0·0001)

		22% vs  26% events (HR 0·77; p=0·199)

		The most common ≥ grade 3 AEs were hypertension, hand-foot skin reaction and diarrhea.



		Kang et al25

RIGHT

Phase III



		≥3rd line: Rechallenge of imatinib

		81

		Imatinib (400mg/d) vs placebo until progression, the crossover allowed 

		Metastatic or unresectable advanced GIST progressed on at least imatinib and sunitinib but had previously benefited from first-line imatinib (initial response or SD for ≥6 mos)

		1·8 vs  0.9 mos (HR 0·46; p=0·005) 

		8·2 vs 7·5 mos (HR 1·00; p=0·92)

		The most common  ≥ grade 3 AEs were anemia, fatigue and hyperbilirubinaemia.





Table 1. Pivotal clinical trials of systemic treatment in unresectable advanced and metastatic GIST.

Abbreviations: Pt=patient; No=number; mo(s)=month(s); d=day; yr(s)=year(s); SD=stable disease; (m)F/U=(median) follow up; (m)PFS=(median) progression free survival; (m)TTP=(median) time to progression; (m)OS=(median) overall survival; HR=hazard ratio; AEs=adverse events
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Summary of Pivotal Clinical Trials in in Patients With 
metastatic/advanced GIST 


		Kang et al25

RIGHT

Phase III



		≥3rd line: Rechallenge of imatinib

		81

		Imatinib (400mg/d) vs placebo until progression, the crossover allowed 

		Metastatic or unresectable advanced GIST progressed on at least imatinib and sunitinib but had previously benefited from first-line imatinib (initial response or SD for ≥6 mos)

		1·8 vs  0.9 mos (HR 0·46; p=0·005) 

		8·2 vs 7·5 mos (HR 1·00; p=0·92)

		The most common  ≥ grade 3 AEs were anemia, fatigue and hyperbilirubinaemia.





Abbreviations: Pt=patient; No=number; mo(s)=month(s); d=day; yr(s)=year(s); SD=stable disease; (m)F/U=(median) follow up; (m)PFS=(median) progression free survival; (m)TTP=(median) time to progression; (m)OS=(median) overall survival; HR=hazard ratio; AEs=adverse events



TKIs in GIST: Adverse Events 

Grade 3/4 
Toxicity, % Imatinib Sunitinib Regorafenib 

Anemia 14 4 - 

Neutropenia 10 10 - 
Nausea/diarrhea 6 4 5.3 
Hypertension -- 3 22.7 
Rash Cause of dose 

reduction or delay 1 3.0 

Hand-foot 
syndrome -- 4 19.7 

Renal dysfunction 1 -- - 
Hypothyroidism -- 4% (all grades) - 

Blanke CD, et al. J Clin Oncol. 2008;26:626-632.  Demetri GD, et al. Lancet. 2006;368:1329-1338. 
Demetri GD, et al. Lancet. 2013;381:295-302 
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Do You Take Your  
Cancer Pills? 

— A Prospective Observational 
Cohort Study of Adherence to 
Oral Tyrosine Kinase Inhibitors 

(TKIs) in Gastrointestinal Stromal 
Tumor (GIST)  

X Feng et al. Presented at CAMO meeting 2014 



                  
 

                 
          

   
                 
 
                                                                              
     
  
 

    
                 
 
                                                                              
     
  
  

    
                 
 
                                                                              
     
  
                                             
 
                               

                             
                              

                                                                            

                  
 

                 
          

   
                 
 
                                                                              
     
  
 

    
                 
 
                                                                              
     
  
  

    
                 
 
                                                                              
     
  
                                             
 
                               

                             
                              

                                                                            

                  
 

                 
          

   
                 
 
                                                                              
     
  
 

    
                 
 
                                                                              
     
  
  

    
                 
 
                                                                              
     
  
                                             
 
                               

                             
                              

                                                                            

                  
 

                 
          

   
                 
 
                                                                              
     
  
 

    
                 
 
                                                                              
     
  
  

    
                 
 
                                                                              
     
  
                                             
 
                               

                             
                              

                                                                            

                  
 

                 
          

   
                 
 
                                                                              
     
  
 

    
                 
 
                                                                              
     
  
  

    
                 
 
                                                                              
     
  
                                             
 
                               

                             
                              

                                                                            

                  
 

                 
          

   
                 
 
                                                                              
     
  
 

    
                 
 
                                                                              
     
  
  

    
                 
 
                                                                              
     
  
                                             
 
                               

                             
                              

                                                                            

                  
 

                 
          

   
                 
 
                                                                              
     
  
 

    
                 
 
                                                                              
     
  
  

    
                 
 
                                                                              
     
  
                                             
 
                               

                             
                              

                                                                            

                  
 

                 
          

   
                 
 
                                                                              
     
  
 

    
                 
 
                                                                              
     
  
  

    
                 
 
                                                                              
     
  
                                             
 
                               

                             
                              

                                                                            

*Not lived alone” indicated patients lived with their sponse or other family 
members. 

Patient Characteristics 

X Feng et al. Presented at CAMO meeting 2014 

Presenter
Presentation Notes
Final analysis was performed on twenty-nine patients recruited as of November 2013.  Ages ranged from 41 to 88. Just under half (14) were aged over 65 years. 16 patients were male, and 13 were female. 13 patients had post-secondary education. 21 patients were married and did not live alone.  The remaining 8 were not married, and did live alone. 13 patients had been diagnosed one year or less prior to study enrollment.  8 had been diagnosed between 1 and 5 years before study enrollment.  Another 8 patients had been diagnosed between 6 and 10 years before enrollment. 


		Patient Characteristics, n (%)

		(N=29)



		Age over 65

		14 (.48)



		Male	

		16 (.55)



		Education (Post-secondary)

		13 (.45)



		Married/Not lived alone*

		21 (.72)



		Treatment duration at baseline <=1 year

		13 (.45)



			2-5 years

		8 (.28)



			6-10 years

		8 (.28)









One month ago: 
  Cancer medication: (□  Gleevec □  Sutent □ Other GIST Med) 
 
                                                                              
  Non-cancer medication:  
  
 
Two month ago:  
  Cancer medication: (□  Gleevec □  Sutent □ Other GIST Med) 
 
                                                                              
  Non-cancer medication:  
  
  
Three months ago:  
      Cancer medication: (□  Gleevec □  Sutent □ Other GIST Med) 

Non-cancer medication:  

Study Methodology: Visual Scale 

X Feng et al. Presented at CAMO meeting 2014 

Presenter
Presentation Notes
Figure 1. In patients’ questionnaires, both a percentage scale (100%, 90-99%, 70-89%, 50-69%, <50%), a Visual Analog Scale (VAS) (left panel) and a yes/no 10-question form (adapted from a modified Morisky scale which is a well-known and validated scoring system to assess patients‘ medication adherence in a number of chronic conditions such as HTN, DM, TB, IBD, osteoporosis) (right table) were used to assess the degree of medication adherence to oral TKIs. VAS is converted to a percentage data. As for the modified Morisky sale question form, a score will be calculated based on patients’ yes or no response. A “yes” to one question scores 0, A “no” answer scores 1, the maximum score is 10.  The higher the score, the better the medication adherence. 



Study Methodology: MMAS 

X Feng et al. Presented at CAMO meeting 2014 



(15/29) 
(15/29) 
(2/29) 

                      
Agreement     Kappa   Std. Err.         Z      Prob>Z 
----------------------------------------------------------------- 
          77%      0.53     0.1909       3.25      0.005 
  
  

X Feng et al. Presented at CAMO meeting 2014 

Presenter
Presentation Notes
Of the twenty-nine patients recruited as of November 2013, 52% (15/29) patients reported themselves to be 100% adherent to TKIs, 45% (13/29) in the range of 90-99%, only 1 patient 3% report him/herself to be in the range of 70-90% adherent to TKIs based on an overall percentage scale and visual scale. According to MMAS, Fewer patients, 41% (12/29) had high adherence (score 10), More patients, 52% (15/29) had moderate adherence,  and 7% (2/29) had low adherence. Concordance between 100% adherence in the percentage/visual scale and score 8 in MMAS is observed in 77% of patients a kappa statistic of  0.53 (p=.005) demonstrating a moderate level of agreement between the two rating systems 



Imatinib blood level vs  
two rating systems 

• 11 pts enrolled in this study 
 
• 6/11 (55%) pts blood level (871-1320ng/ml) are considered 

to be in the minimum adequate range (>789ng/ml) 
 
• 5/11 (45%) pts blood level (500-721 ng/ml) are considered 

NOT to be in the minimum adequate range (<789ng/ml) 
 
• Blood level  vs  MMAS rating 
Agreement    Kappa    Std. Err.        Z      Prob>Z 
----------------------------------------------------------------- 
  45.45%      0.2235     0.1064       2.10      0.0178 
 
      Blood level vs Percentage/Visual Scale rating  
   Agreement    Kappa   Std. Err.        Z      Prob>Z 
----------------------------------------------------------------- 
  36.36%       0.0253     0.1106       0.23      0.4095 

X Feng et al. Presented at CAMO meeting 2014 



Concordant/Discordant reports from 
physicians and patients  

X Feng et al. Presented at CAMO meeting 2014 


		

		Physician-Reported 100% Adherence

		Physician-Reported <100% Adherence



		Patient-Reported 100% Adherence

		11

		5



		Patient-Reported <100% Adherence

		3

		10









Based on Fisher’s exact text 

Associations between Patient 
Characteristics and Medication Adherence 

X Feng et al. Presented at CAMO meeting 2014 

Presenter
Presentation Notes
This table shows association of patient self-reported 100% adherence with patient characteristics.  Adherence was higher among those under 65 (60% compared to 50% for those over 65), males (63% compared to 43% for females), and for those with shorter treatment duration (73% for those diagnosed 1 year or less prior to enrollment, compared to 50% for those with diagnosis 2-5 years and 25% for those with diagnosis 6-10 years prior to study enrollment.  However, none of these differences are statistically significant due to small sample size. There were no notable differences in 100% adherence based on educational level (56% for those with high school or less compared to 54% for those post-secondary education.  However, a distinct difference could be found among those who are married (ie not living alone).  71% of those who were married were 100% adherent.  However, only 13% not-married (ie those living alone) were 100% adherent.  This finding was statistically significant (p=0.01). Comparing physician-reported 100% adherence, the same differences based on patient characteristics could not be seen (data not shown).



Reasons for Non-adherence 

X Feng et al. Presented at CAMO meeting 2014 

Presenter
Presentation Notes
The main reason for non-adherence for gleevec is forgot as perceived by both patients and their physicians. The main reason for non-adherence for sutent is side effects from this drug perceived by both patients and their physicians. However interestingly, there is a significant portion of patients who are on sutent also report forgot as one of the reasons for non-adherence but not from physicians’ perspectives 



Surgical Resection for Patients With 
GIST and Limited Disease Progression 

Patients with advanced GIST and SD or limited progression on TKI therapy have 
longer PFS and OS after resection vs those with generalized disease progression 

PFS OS 

Raut CP, et al. J Clin Oncol. 2006;24:2325-2331. 
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Presenter
Presentation Notes
Patients receiving tyrosine kinase therapy can demonstrate progression in a limited, or more diffuse, manner.[56,57] Patients with limited progression should be considered for surgical resection. Other local modalities such as radiofrequency ablation or tumor embolization can be considered for lesions that are not amenable to surgery. 



Summary (Metastatic/advanced GIST) 
 Systemic treatment: 
1.  Imatinib 400mg OD go up to 800mg OD (if response, don’t stop, 22% 

long term survivor) 
2.  Sunitinib dose as per tolerance 
3. Regorafenib dose as per tolerance 
4. Rechallenge Imatinib 
5. Novel treatment & Clinical trials 

 Surgery: may benefit if R0/R1, remain 
controversy for oliogoprogression? 
 

 Local treatment: Radiofrequency ablation? 
 

 Radiation Treatment: symptom control? 
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