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ABSTRACT 

 

Gastrointestinal stromal tumours (GISTs) are 

one of the most common mesenchymal tumors 

affecting the gastrointestinal (GI) tract. GIST 

has undergone outstanding development in how 

they are presented, classified, assessed, 

diagnosed and treated over the last decade. 

Gastrointestinal stromal tumours (GIST) 

account for nearly less than 3% of all malignant 

GI tumours. The clinical presentation can differ 

depending on its location, tumour size and 

aggressiveness of the tumour.  In this 

comprehensive review, we talk regarding the 

epidemiology, clinical features and diagnostic 

modalities for GIST. We also discuss our view 

regarding the treatment options for early stage, 

locally advanced and metastatic GIST. 

Indications for neoadjuvant and adjuvant 

therapy along with time of therapy are also 

explained. A concise discussion of most recent 

biomarkers is also provided. 
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1. INTRODUCTION 

Gastrointestinal stromal tumor 

(GIST) is a most common intestinal tumor 

of mesenchymal origin which is believed to 

be originated from the interstitial cell of 

Cajal. In 1983, Mazur and Clark coined the 

term GIST. In past, this mesenchymal tumor 

was identified as leiomyoma, 

leiomyoblastoma and leiomyosarcoma, the 

tumor which arises from the smooth muscle, 

but with immunohistochemistry of kit 

mutation and electron ultramicroscopy, now 

GIST is considered as a distinct tumor of 

mesenchymal origin(1). Identification of 

tyrosine kinase receptor KIT protein CD117 

has been a very revolutionary step in 

identification of GIST as a different tumor. 

In this review, we described the 

epidemiology, diagnostic test, neoadjuvant 

therapy, surgery, adjuvant therapy, 

treatment of recurrent and metastatic disease 

of GIST (2). 

 

2. Epidemiology 

GIST is not common tumor of 

gastrointestinal tract it accounts for less than 

3% of all GI tumors but it is a common soft 

tissue sarcoma. The reported incidence 

shows variation across the different part of 

world, studies which are conducted in US 

and other western countries has an incidence 

rate between 4 to 6 per million population 

whereas countries like China (Hong Kong)  

and Shanghai , and Korea has incidence rate 

of more than 10 per million (3). But the 

overall incidence across the world is not 

known. In a recent study included the 19 

countries reported an incidence rate of 7 to 

15 per million population. 

The GIST typically involves the 

patients in their mid-60s. However, the 

GIST can occur in any age group, even 

younger individuals in their 20s are 

affected. GIST can involve any part of 

gastrointestinal tract from esophagus to the 

anal canal. The site which is most 

commonly reported is stomach (55%), 

followed by small intestine nearly 30%, 

large bowel around 5% and less 1% in 

esophagus. 10% of GIST are malignant and 

advanced stage at the time of diagnosis(4).    
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3. Familial 

Familial GISTs and GISTs Syndromes 

Familial GISTs, neurofibromatosis 

type 1 (NF1), Carney’s triad (CT) and the 

Carney-Stratakis triad are the familial GIST 

syndrome which are associated with less 

than five percent of GIST. Familial GIST 

syndromes (FGS) show autosomal dominant 

type of inheritance (5). Familial GIST is 

usually common in families and most 

common site of involvement is small bowel 

where it presents as multiple small nodules. 

 

Neurofibromatosis Type I (NF1) 

GIST reported with 

neurofibromatosis type 1 in 7% and are 

associated with mutation in NF1gene that 

encodes neurofibromin (5). It is more 

common in female in comparison to male in 

their 50s. Gastrointestinal findings 

associated with NF1 are not as common as 

cutaneous one. NF1 related to GIST are 

several in number that occur in small 

intestine and these do not show mutation for 

kit gene but are immunohistological positive 

to kit mutation.  

 

Carney Triad 

This is another syndrome that is 

associated with GIST. Most commonly it 

occurs in female of young age in their 20s 

that typically presents with Gastric GIST, 

paraganglioma and pulmonary chondroma 

and shows higher incidence of lymphatic 

malignancy (5,6). 

 

Carney Stratakis Syndrome 

CSS associated GIST occur with 

equal predisposition to male and female, in 

age younger than that of patients with 

carney traids (6). Tendency of CSS related 

GIST is to be multiple in number and 

mainly involving the gastric region. These 

patients present with GIST, paragangliomas 

and pheochromocytomas. These tumors 

occur due to succinate dehydrogenase 

(SDH) enzyme mutation (genes SDHA, 

SDHB, SDHC, and SDHD). These 

individual shows absence of KIT and 

PDGFRA mutations. 

 

Micro GIST 

GIST with size less than 10 mm are 

mentioned as micro GIST (7). Proximal 

stomach and gastro esophageal junction are 

the most common site although it may occur 

at any site of GI tract.  

 

4. Clinical Presentation 

GIST has a wide range of clinical 

presentation which depends upon the tumor 

size, anatomical location and nature of 

tumor. Symptoms of tumor is directly 

proportional to its size. Tumor with size 

more than 5cm are mostly symptomatic in 

nature (5). Most common symptoms are GI 

bleeding, mass in abdomen and abdominal 

pain, gastric distress and ulcers. Cutaneous 

and soft tissue involvement is also rare in 

malignant GIST (8). Lymphatic metastasis 

is rarely shown by GIST thus regional 

lymph nodes are not enlarged. In many 

retrospective studies it is seen that small 

bowel GIST has a size larger than that of 

average gastric GIST and higher incidence 

of metastasis is associated with them in 

comparison to gastric GIST.  

 

5. Investigation 

The presentation of GIST is not 

specific, patients present with non-definitive 

symptoms, majority of case are diagnosed 

incidentally when imaging are done for any 

other pathologies. The National 

Comprehensive Cancer Network (NCCN) 

and the European Society of Medical 

Oncology (ESMO) have given many guild 

lines for the diagnosis of GIST (9). 

Whenever a well circumscribed mass is 

identified in the gastrointestinal tract 

regardless of size, it is important to have 

GIST as differential diagnosis.  

Abdominal ultrasound is the initial 

imaging performed in patient with 

abdominal pain or mass. GIST patients are 

further evaluated with contrast enhanced 

computed tomography (CECT) abdomen 

and pelvic in arterial as well as venous 

phases. In the CT scan finding these tumors 

appears as an enhanced mass which is well 
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circumscribed arising from the 

gastrointestinal tract. In the CT scan large 

tumors show heterogenous enhancement 

due to area of necrosis in the large tumors. 

Other advantages with the CT Scan includes 

the extent of tumor, metastasis in liver and 

peritoneal. Role of CT Scan is also seen in 

evaluating the response of GIST to the 

imatinib therapy, the tumor which respond 

to the imatinib show a homogeneous 

hypoattenuation pattern and less blood 

vessels, although Triphasic CT is better for 

hepatic metastasis detection. 

Magnetic resonance imaging (MRI) 

is not superior to the CT Scan as an initial 

imaging technique, but Diffusion weighted 

MRI (DWI) results are comparable to that 

of PET and CT Scan. GIST being a 

metabolic active tumor, PET using 18F–

fluorodeoxyglucose is used for both 

diagnosis and management. PET is used 

mainly in the metastatic tumor and to assess 

the response of tyrosine kinase inhibitor 

therapy. Traditional way of tumor response 

to the therapy was change in size in 

response to the treatment, with the use of 

PET Scan tumor metabolism is considered. 

And tumor which do not metabolic response 

to the therapy is indication of resistance. 

Now day’s hybrid imaging method of FDG-

PET and CT combinedly used. 

Endoscopy plays a major role in the 

diagnosis and management of GIST and 

also helps in taking tissue for the 

pathological confirmation (10).  

EUS has benefit of differentiating 

the intramural from extramural lesions 

along with it also tells the size, margin, 

echotexture and the lymph node status. 

EUS-guided fine needle biopsy (EUS-FNB) 

for histological assessment is also possible 

here. 

 

6. Gross & Histology 

GIST shows a large range of 

variation in the term of size, which ranges 

from few mm to more than 15cm. As the 

tumor arises from the muscle it is friable in 

nature (11). GIST has a normal mucosa over 

it, and they are well circumscribed tumor, 

some time they may have pseudo capsule 

with the growing size it out reaches its 

blood supply and shows necrosis, cystic 

degeneration and evident of hemorrhagic 

foci. 

Histologically GIST has been 

divided into mainly three types. 

Spindle Cell Type 

These are most common 

histologically type and nearly seventy to 

seventy five percent. These histologically 

spindle cell tumor show peripheral 

enhancement with central hypodensity 

radiologically on CT Scan (12). Typical   

KIT and PDGFR mutation is mainly present 

in spindle cell type and therefore these types 

of tumor respond very well to the imatinib 

mesylate and hence they have best 

prognosis overall. 

 

Epithelioid Cell Type 

Histologically this type of tumor is 

less common with fifteen to twenty percent, 

but they don’t show augmentation on CT 

scan and they do not possess KIT and 

PDFGR mutation (12). This tumor is more 

common in young age group. This type of 

tumor shows involvement of lymph as 

metastasis which is not seen in spindle cell 

type. 

 

Mixed Type 

They contribute nearly 10% of GIST 

tumor and they have combination of both 

type of tumor epithelioid and the spindle 

cells. 

 

7. Immunohistochemistry (IHC) 

GIST is mesenchymal tumor of 

gastrointestinal origin, it’s not a very 

uncommon tumor, it shows genetic 

characteristic of KIT and 

immunohistologically shows the CD117 

expression in about 80% to 90 % cases. KIT 

is a Tyrosine kinase molecule across the cell 

membrane, and it act as a receptor for stem 

cell (13). Activation of kit through 

dimerization occur on binding of stem cell 

to the receptor which in turn activate the 

intracellular pathway which is a 
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transduction signal pathway mainly RAS-

RAF-MAPK and P13K-AKT-m TOR 

pathways. Mutation associated with kit 

proto oncogene mainly involves the four 

main exons, exon 11,exon 9,exon 13 and 

exon 17. 

 

CD117/Kit 

Most of the GIST tumors are 

positive for the CD117/KIT, but small 

percentage of these tumor are negative for 

CD117/KIT. Tumor marker like S100 show 

organ specific immunohistochemical 

response like they are positive in small 

intestinal GISTs than gastric GISTs (14). 

KIT is not specific to the GISTs, but it is 

positive in many other tumors.   

 

CD 34 

Majority of GIST tumor of gastric 

origin are positive to CD34 but only half 

that of small intestinal GIST tumor shows 

positivity to CD34 (15). Histologically the 

spindle type of GIST tends to show higher 

propensity to stain with CD34. 

 

DOG 1 

DOG 1 (Discovered on GIST 1) is 

an important biomarker in the detection of 

GIST, it has a high sensitivity and 

specificity for diagnosis of GIST. For the 

diagnosis of gastric GIST with epithelioid 

morphology having PDGFRA mutation 

DOG1 gene has higher sensitivity than KIT 

gene (14,15). GIST with spindle cell 

morphology has a better sensitivity for DOG 

1 than GIST with epithelioid morphology. 

DOG 1 has a sensitivity over 90% to 95% 

for the GIST having high mitotic counts. 

DOG 1 marker has a better sensitivity than 

KIT specially GIST having PDGFRA 

mutation. 

 

Protein Kinase C Theta 

   Immunohistological markers plays 

important role in the diagnosis of GIST cKit 

(CD117). Many times, a GIST which poses 

the Kit /PDFGA mutation but does not show 

positivity to the immunohistomarker like 

CD117 are misdiagnosed and proper line of 

treatment (Imatinib) is not given to patient 

which may have been given if patient is 

correctly diagnosed. So alternative 

immunohistological markers like DOG1 and 

Protein kinase C Theta (PKCθ) can be used 

in the diagnosis of GIST which are Kit 

/CD117 negative (16).   

 

PDGFR Alpha 

Mutation that involves PDGFRA 

gene in GIST are rare in comparison to that 

of Kit, these mutations constitute nearly 5% 

cases of GISTs. Pathway involved (MAP 

kinase and PI3K/AKT) in PDGFRA is 

similar that of Kit in the genesis of GIST 

but the receptor site of action is different. 

Both the Kit and PDGFRA mutations are 

mutually exclusive to each other. Exons 

involved are 18,14 and 12 (17). 

Mutation involving the exon 18 is 

the most common involving PDGFRA more 

than 75% of PDGFRA mutation involves 

exon 18 which are missense substitution in 

which Asp is substituted by Val. 

PDGFRA act on the ATP binding 

site thereby inhibit the imatinib action. So, 

tumor having these mutations are resistance 

to the imatinib therapy (18). Mutation 

involving the exon 14 is the next common 

which shows substitution mutation and are 

better than other exon mutations in term of 

prognosis. Mutation involving the exon 12 

are not common in comparison to the other 

exon they rare one to occur. 

 

Wild Type 

Wild type of GIST is a variety of 

GIST which do not show KIT or PDGFRA 

mutation and constitutes 5% to 10% of 

GISTs. These tumors show less response to 

imatinib therapy and follow some another 

path for showing mutation. The wild GIST 

which have the SDH deficiency they use the 

insulin like signal pathway for the tumor 

progression and they are present in stomach 

only.  

There are two type of wild GIST one 

with SDH deficiency and the other one 

which don’t have SDH mutation. 
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The one which have deficiency of 

SDH gene are having mutation in SDH 

subunit SDHA, SDHB, SDHC, SDHD are 

common in stomach(18-19).  

 

8. Molecular Genetics 

The most important step in the 

molecular biology of GIST is the 

identification of KIT and PDGFR mutation 

which lead to the introduction of imatinib. 

GIST has been seen showing good response 

to imatinib. Most common mutation exon 

11 of KIT mutation often shows good 

response to imatinib (19). While patients 

that harbor exon 9 mutation tends to show 

less response to the imatinib therapy. 

 

Exon 11 

Most common exon which is 

mutated in kit gene is present in exon 11 

region is more than 75% times associated 

with GIST tumor and within exon 11 

mutation, In frame deletion is the one which 

is most common(20). Another mutation 

which   commonly occur is simple deletion 

and is related to poor outcome and shows 

higher chances of metastasis this mutation 

typically occurs in exon 11 and involves the 

Trp557 and Lys 558 codon.  

 

Exon 9 

Mutation in exon 9 is most common 

after exon 11 in Kit gene. Mutation which 

occurs in exon is nucleotide duplication, this 

mutation is common in small intestinal 

GIST. Mutation in exon 9 shows better 

response to the surgical resection of tumor. 

However they shows less response to the 

imatinib treatment (21,22). 

 

Exon 13 

Mutation involving the exon 13 of 

Kit gene is a rare mutation involving less 

than 1% of the cases, these mutations are 

basically the missense mutations in which 

Lys is being replaced by Glu rendering it to 

more malignant (23). These mutations of 

exon 13 are resistance to imatinib therapy 

and sunitinib is effective in these tumors. 

 

Exon 17 

Mutation with exon 17 is a rare one 

similar to that of exon 13 mutation 

involving less than 1% cases. It is seen that 

exon 17 mutations are more commonly 

involves the small bowel than any other part 

of gastrointestinal tract (23). The mutation 

with exon 17 shows resistance to imatinib 

therapy.  

 

9. Neoadjuvant Therapy 

Neoadjuvant therapy is an important 

part of treatment protocol for the survival of 

patient which is given in the preoperative 

period to those who have an unresectable 

tumor. Neoadjuvant therapy is indicated 

when there is presence of locally advanced 

disease, presence of tumor of large size, 

tumor which are present at site that are not 

easy to assess (duodenal and rectal) ,tumor 

with high risk of recurrence (high mitotic 

count).With the use of neoadjuvant therapy 

chances of recurrence, rupture of tumor 

decreases (24). Imatinib is the neoadjuvant 

drug that is used for the GIST which show 

unresectabilty, metastasis or recurrence 

because imatinib has a good antitumor 

efficacy. Standard dose at which it is used is 

400mg this is the dose at which it shows the 

optimum effect. The duration for which 

neoadjuvant therapy is to be in preoperative 

period ranged from 6 month to 10 month. 

The preoperative systemic therapy 

which is given in GIST is of two type  

1. Neoadjuvant therapy  

2. Tumor downstaging therapy in 

preoperative period. 

Neoadjuvant therapy, this therapy is 

given in the patients having resect able 

tumors and neoadjuvant therapy improves 

the surgical outcome. Patients those have 

the large primary GIST tumors or the site of 

tumor is such that where we want to 

preserve the normal tissue and surgeons 

avoids doing the extensive dissection. 

Preoperative tumor down staging 

therapy, this concept is used in the 

management of the unresectable tumors. 

GIST which are resectable for them the first 

line of treatment is still the surgery. Imatinib 
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as a neoadjuvant therapy has shown 

effectiveness in many studies but the time 

for which it should be used is still a matter 

of debate, it should be given as a 

neoadjuvant therapy as long as tumor shows 

response to it and patient can tolerate it 

without much side effect (24, 25). ESMO in 

2009 advice that for maximum benefit as a 

neoadjuvant therapy imatinib should be 

used for a duration of 3 to 12 months. 

 

Assessment of Response to Tyrosine 

Kinase Inhibitor (TKI) 

Criteria for the assessment of 

response to the treatment should be sound 

enough, quantifiable and meaningful, so that 

a better treatment can be given with its help 

and the treatment which is effective should 

be given. The Response Evaluation Criteria 

in Solid Tumors (RECIST) given decade 

ago for the response evaluation, here the 

tumor is measured in 1 dimension (26). 

Recently the RECIST 1.0 is 

modified while keeping the same 

fundamental in to RECIST 1.1. The 

modifications done is the reduction in target 

lesions which denotes the tumor burden (5 

in total and 2 per organ) and lymph node 

involvement. The Southwest Oncology 

Group (SWOG) gave criteria for the 

assessment of response to target therapy and 

the response is based on two parameters, 

one is measurable disease and other one is 

evaluable disease (27). 

The choi criteria is better in terms of 

sensitivity and specificity when compared to 

the RECIST and SWOG, it takes into the 

account the tumor size and the density of 

tumor. 

GIST being a metabolic active 

tumor, PET using 18F–fluorodeoxyglucose 

is used for the assessment of response of 

this metabolic active tumor.  

Choi criteria which are used for the 

assessment of response to the treatment in 

the GIST patients, is more accurate and 

shows the better sensitivity when compare 

to the RECIST criteria.  

Many studies have established the 

response shown by choi criteria, 

unidimensional reduction in the size of 

tumor by 10% or decrease in density of 

tumor on CECT by 15%, related directly 

with fine response by PET. 

 

10. Surgery 

The guidelines issued by the US 

National Comprehensive Cancer Network 

(NCCN)and the European Society for 

Medical Oncology (ESMO) mentions main 

goal for the surgical treatment is the R0 

resection of GIST. 

With the recent advances like 

tyrosine kinase inhibitors used as a targeted 

therapy in the treatment of GIST, still the 

curative treatment for primary GIST is the 

surgical resection. Surgical resection done 

for the operative cases should be plan in 

such a way so that complete resection of 

tumor can be done with the maximum 

possible way to preserve the organ involved 

(28). While performing the surgical 

resection care should be given not to breach 

the pseudo capsule and avoid rupture of 

tumor otherwise tumor seedlings will get 

deposited in the peritoneum. Outcome in 

term of recurrence is same for both whether 

resection done is R0 or R1 (29). While 

performing surgical resection of the stromal 

tumor aim should be to achieve a 1 to 2 cm 

of tumor free margin. 

With the modern era where much of 

conventional open surgery is been replaced 

by the minimal invasive technique, role of 

minimum invasive surgery in surgical 

resection of GIST is indicated provided that 

the same oncological principal that of open 

surgical resection is followed. As the 

surgical experience increased in the 

laparoscopic surgical resection, small GIST 

of size around 2 cm were easily resected 

initially, according to the recent studies data 

tumor with size less than 5cm can be 

resected well through minimally invasive 

technique in experience hands  (30). 

 

11. Prognostic Factors 

GIST malignancy which mainly 

involves the gastrointestinal tract shows 

revolutionary response to the Imatinib 
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therapy (Tyrosine kinase inhibitors) with the 

detection of KIT and PDGFR mutations. 

Recently many international guidelines has 

been issued by NCNN, ESMO and 

EURACAN for the prognostic factors in 

GIST and these are mitotic rate, tumor size 

and tumor site apart from these three other  

factors which are consider in some resent 

studies for the prognosis are high 

ki67,gastrointestinal bleeding and different 

gene mutations (31). 

  Recent version of NCCN guideline, 

the ESMO/EURACAN guideline and FICP 

guidelines proposes four prognostic  factors 

which are important, and these are mitotic 

rate , size of the tumor ,site of tumor and the 

whether tumor rupture is present or not (32). 

Similarly, NCCN and FICP taken 

nomogram and contour in assessing the 

prognosis of GIST. But the most commonly 

used classification in clinical practice is 

AFIP classification and the Modified-NIH 

(M-NIH) classification.  

Ki67 is also recently use factors in 

the prognosis of tumor, it denotes the 

proliferation of tumor cell and Ki 67 level 

more than 5% indicates the poor prognosis 

in terms of recurrence and metastasis. 

 

12. Risk Assessment in Gastrointestinal 

Stromal Tumors 

The main aim of the risk 

stratification system is to provide correct 

road map for the treatment of GIST tumors, 

with the introduction of tyrosine kinase 

inhibitors (imatinib) therapy complete 

change in the treatment of GIST has occur, 

however surgery is still the mainstay  of  

treatment for the localized GIST. Recent 

trails in the past are evident that adjuvant 

therapy has a benefit in the high-risk cases 

after surgical resection (33). 

 

Risk Stratification Systems 

NIH Consensus Criteria 

Fletcher et al. (34) develops the NIH 

criteria for the GIST. Fletcher used the two 

pathological factors size of the tumor and 

the mitotic count of tumor in order to 

classify the recurrence risk as very low, low, 

intermediate, or high (35). Later on, many 

other studies were done, and it was found 

that the tumor site along with the tumor size 

and mitotic count has prognostic important. 

 

American Forces Institute of Pathology 

Criteria 

The American Forces Institute of 

Pathology (AFIP) criteria were developed 

after a long period of follow up and 

analyzing the data of GIST patients. AFIP 

criteria includes the tumor site in addition to 

the size and the mitotic count because it was 

seen in many studies that GIST which arises 

from the gastric region has a better 

prognosis than that arises from the other 

region of gastrointestinal tract. AFIP 

includes the tumor size, tumor site and 

mitotic count (36). 

 

Modified NIH Criteria (Joensuu Risk 

Criteria) 

Joensuu has brought a modification 

the existing NIH system for the risk 

assessment in GIST. This modification 

includes the rupture and the location of the 

tumor. So, this system overall takes into 

account four prognostic factors i.e. tumor 

size, site, mitotic count and tumor rupture 

(37). Tumor rupture is taken as independent 

prognostic factor in addition to tumor size, 

site and mitotic count.  

 

Prognostic Nomograms 

A Nomogram is a mathematical way 

/model that can be utilized to predict the 

chances of recurrence of tumor. Gold 

nomogram was based on the retrospective 

study over 299 patients over 20 years of 

duration. Gold et al.(38) gave a nomogram 

for the likelihood of recurrence free survival 

(RFS), the nomogram takes in to account 

the size, mitotic count, and site of tumor in 

order to predict the 2 and 5-year RFS (39).  

Rossi et al.(39) also proposed a nomogram 

which is based on the size of tumor, mitotic 

count, and site of tumor..    
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Mutational Status 

Certain GSIT harbor mutations in 

KIT and PDGFRA that are known to have 

prognostic values. Like exon 9 mutation and 

exon 11 deletions in KIT gene has a poor 

prognosis, and D842V mutation in 

PDGFRA is known to show the resistance 

to the imatinib therapy (41). 

 

13. Adjuvant Therapy 

Requirement of adjuvant therapy in 

GIST is due to high post-surgical recurrence 

rate in these tumors and patients having 

advance disease which are unresectable and 

metastasis or patients with recurrence do not 

show response to the chemotherapy. For the 

treatment of GIST many biologic agents are 

present as an adjuvant therapy. Many 

tumors respond very well to the tyrosine 

kinase inhibitors but some are not sensitive 

to the therapy and some show high risk of 

recurrence (KITgene exon 11 deletion), so 

genetic typing is always be done in order to 

predict the response to therapy (42).   

  

Imatinib 

As an adjuvant therapy, standard of 

choice for GIST is imatinib. Imatinib 

mesylate a tyrosine kinase inhibitor has 

shown a good response when used in 

metastatic GIST. Many studies done have 

advocated the use of imatinib for recurrent, 

locally invasive, or metastatic GIST, with 

not much serious side effect. 

Response to the imatinib vary 

among the GIST. GIST harboring the 

mutation in exon 11 of KIT gene respond 

very well to the imatinib therapy. While 

those having the mutation in the exon 9 

Ala502_Tyr503Dup show less response to 

the imatinib therapy (43). Similar is the 

condition with GIST having SDH gene 

deficiency they are also resistant to the 

adjuvant therapy, so patients harboring these 

mutations and having the localized disease 

surgical resection should be done but they 

show problem of recurrence (44). 

 

Sunitinib Malate 

Most of patient’s response well to 

imatinib therapy while some tumor does not 

respond well, and shows refractoriness to 

the imatinib, these refractory tumors have 

shown efficacy to the sunitinib. Sunitinib is 

a multkinase inhibitor which is 

multitargeted activity and used in tumor 

growth, angiogenesis of tumor, metastatic 

disease (45). It inhibits the both platelet 

derived factor receptors (PDGFRA, 

PDGFRB), vascular endothelial growth 

factor receptors (VEGFR1, VEGFR2, 

VEGFR3), stem cell factor receptor (KIT), 

Fms-like tyrosine kinase-3(FLT3),colony-

stimulating factor receptor type 1(CSF-1R) 

and glial cell-line-derived neurotropic factor 

receptors(RET). 

 

Regorafenib 

Regorafenib another tyrosine kinase 

inhibitor which is multitargeted is been used 

in patients which are refractory to the 

imatinib and sunitinib therapy. This is used 

in case of locally advanced and GIST which 

are unresectable that show low response to 

the (imatinib and sunitinib) (46). 

 

Avapritinib 

Another tyrosine kinase inhibitors 

that targets PDGFRA and PDGFRA D842 

mutant and mutation involving exon 11 ,17 

or both 11/17 KIT. This drug inhibits the 

transduction pathway and it also inhibit the 

tumor cell proliferation of the cell 

expressing the PDGFRA and c-KIT 

mutation (46,47). This drug is indicated for 

the patients having the PDGFRA exon 18 

mutation and D842V mutations in the 

unresectable and the metastatic GIST. This 

drug is given in dose of 300mg PO day. 

 

Ripretinib 

Ripretinib is a broad-spectrum 

inhibitor drug. It is tyrosine kinase receptor 

(KIT) and platelet derived growth factor 

receptor -A (PDGFRA). 

Adjuvant Treatment in Resistance GIST 

Gastrointestinal stromal tumors 

(GIST) show functional gain in mutation in 

KIT and PDGFRA. These above mentioned 
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mutations are important for the initiation 

and progression of tumor, so target of 

therapeutic agents are the KIT and 

PDGFRA. First line of target therapy is 

imatinib while sunitinib and regoratinib are 

the second and the third line of target 

therapy respectively. 

For patients with GIST tumor 

imatinib has been used as an adjuvant 

treatment. GIST with the PDGFRA 

mutation and the SDH deficient mutation 

are seen to show less response to the 

imatinib as an adjuvant treatment.  

Mechanism which play role in the 

development of resistance to imatinib are as  

• A new point mutation occurs in KIT and 

PDGFRA 

• Genetic amplification of KIT 

• Alternate activation of kinase pathway 

• Loss of expression of KIT 

Sunitinib malate came in role after 

the disease has progress to advanced level 

or the patients do not show response to the 

imatinib. Sunitinib is a multi-targeted TKI 

along with anti-tumor and antiangiogenetic 

properties. It is a VEGFR inhibitor and it act 

on different type of the tyrosine kinase 

inhibitors like FLT3,KIT,RET,PDGFR and 

VEGFR1,2,3 (48). 

Regorafenib which are active against 

GIST possessing the resistance to the 

imatinib therapy, involves either the ATP 

binding pocket or the loop activation. GIST 

with KIT mutation involving the exon 11 

respond to the Regorafenib. Loop activation 

of KIT kinase in imatinib resistance 

mutation are inhibited by the regorafenib, 

which shows resistance to the sunitinib 

therapy (49).  

 

14. Treatment of Recurrent and 

Metastatic Disease 

The key treatment in the GIST 

which shows metastasis and recurrence is 

imatinib therapy which causes disease free 

propagation. Many studies are conducted to 

find out the role of surgery in metastatic or 

recurrence GIST. Result of many studies 

suggested that tumor which were treated 

with the Multidisciplinary therapy (MDT) 

showed better outcome in form of 

progression free survival (PFS) and overall 

survival (OS) in comparison to the those 

treated with imatinib therapy alone. Surgery 

in advanced GIST is beneficial only if 

complete resection of tumor is done after 

imatinib therapy, where as simple debulking 

has no survival benefit (50). 

Another point of debate is the 

duration of imatinib therapy, it is advisable 

to take the imatinib even after three years of 

treatment (51). Once the patient develops 

the toxicity to imatinib, second line tyrosine 

kinase inhibitors are given which includes 

sunitinib, regoratinib etc. 

 

Newer agents in the treatment of GIST 

Over several years, a lot of research 

and development have occurred in the 

treatment modality of GIST, with the 

discovery of CD117 role in GIST. Imatinib 

possessing the tyrosine kinase inhibiting 

activity.  Patients with the advanced GIST 

and metastatic GIT responds to imatinib 

therapy. Sunitinib which act by targeting the 

multiple tyrosine kinase has an anti-

angiogenesis action. Nilotinib was used in 

patients with advanced or metastasis GIST 

which failed to show response to imatinib 

and the sunitinib, but no significant 

response was seen. However, another 

known tyrosine kinase inhibitor of kit and 

PDGFRA, Dasatinib with antitumor activity 

was found to show the partial response. A 

multi kinase inhibitors with antitumor 

activity, Regorafenib have seen to show 

response to the advance GIST which were 

treated in the past with the imatinib and 

sunitinib. Mastinib a novel tyrosine kinase 

inhibitor shows activity greater than that of 

imatinib against the wild GIST and KIT 

mutation which are juxta membrane, and 

can be used in advanced, in operable, 

metastatic and locally advanced as a first 

line of therapy. Another agent is Crenolanib 

is high potency selective PDGFRA tyrosine 

kinase inhibitor against D842V mutation. 

Motesanib which is a VEGF, PDGF and 

KIT inhibitors have been used in trial in 

multicenter study for the imatinib resistant 
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GIST (51,52). The adverse effect which are 

associated with it are the hypertension, 

fatigue and diarrhea. PTK787/ZK222584 is 

another agent which is a selective tyrosine 

kinase inhibitor in the advanced GIST 

which shows imatinib therapy resistance 

(52).Hsp90 inhibitor have an antitumor 

effect in the GIST which shows the 

resistance. Ganetespib (STA 9090) and 

Retaspimycin hydrochloride (IPI504, a 

Hsp90 inhibitor) is a potent, synthetic 

inhibitor of Hsp90, which are under trial. 
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