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Despite their rarity in incidence and prevalence, gastrointestinal stromal tumors (GISTs) have
emerged as a distinct and noteworthy pathogenetic entity. The clinical management of GISTs
has rapidly evolved due to the recent elucidation of their oncogenic signal transduction pathway
and the introduction of molecular-targeted therapies. Successful management of GISTs requires
a multidisciplinary approach firmly based on an accurate histopathologic diagnosis. In 2007, the
Korean GIST study group published the first guideline for optimal diagnosis and treatment of GISTs
in Korea. The second version of the guideline was published in 2010. Herein, we provide the results
of relevant clinical studies for the purpose of further revision to the guideline. We expect this new
guideline will enhance the accuracy of diagnosis, as performed by members of the Korean asso-
ciate of physicians involved in GIST patient care, thus improving the efficacy of treatment.
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I n t r o d u c t i o n

Gastrointestinal stromal tumors (GISTs) are relatively rare neoplasms

occurring in the gastrointestinal (GI) tract, omentum or mesentery. 

However, they are the most common sarcoma of the GI tract and account

for 5% of all sarcoma cases. Typically, complete surgical resection of the

tumor is curative, but recurrence of tumors in the liver or peritoneum are

common. Unresectable or recurrent tumors do not respond to conventional

cytotoxic chemotherapy and are thus associated with poor patient prog-

nosis. However, the identification of a signal transduction pathway asso-

ciated with the development of GISTs and the use of molecular-targeted

therapy with imatinib (Glivec, Novartis Korea, Seoul, Korea) have yielded

remarkable outcomes. Imatinib has been shown to not only prolong 
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survival time but also improve quality of life with generally manageable

side-effects as compared to conventional cytotoxic chemotherapies. 

Imatinib is used as a first-line therapy for unresectable and/or metastatic

GISTs. Neoadjuvant and adjuvant treatments with imatinib are also being

investigated. 

The molecular pathologic mechanism of GIST has been elucidated

and, in Western countries, histopathologic criteria have recently been 

standardized. Guidelines incorporating these criteria have been published

by the National Comprehensive Cancer Network (NCCN) [1] and the

European Society for Medical Oncology (ESMO) [2]. In Japan and 

Australia, the appropriate guidelines for clinical practice in each country

have also been published [3,4]. The Korean GIST Study Group (KGSG),

a multidisciplinary group consisting of pathologists, surgeons, gastroen-

terologists, diagnostic radiologists and medical oncologists which was

first assembled in December 2006, published the first guideline for the

diagnosis and treatment of GISTs that is suitable for Korean clinical prac-

tice in 2007, with a second version in 2010 [5,6]. In this third version of

the guideline, we sought to generate updates to topics and add recom-

mendations. In terms of pathologic diagnosis, we added a description of

succinate dehydrogenase (SDH)-deficient GISTs. And based on the results

of the Scandinavian Sarcoma Group and Sarcoma Group of the Arbeits-

gemeinschaft Internistische Onkologie (SSGXVIII/AIO) trial, we recom-

mended that post-operative adjuvant imatinib treatment for at least 36

months should be considered for patients with high-risk GISTs [II, C]. In

addition, based on the results from a large-scale retrospective analysis (the

KGSG study), we suggested that a high-dose imatinib should be consid-

ered for treatment of Korean patients with KIT exon 9 mutations, as 

recommended for Western patients with a similar genotype [IV, C]. How-

ever, this suggestion needs to be rigorously tested.

Expert panel members of the KGSG thoroughly reviewed the relevant

literature, including the ESMO and NCCN guidelines, and shared their

experiences and opinions in order to form a consensus on twenty topics

related to the pathologic diagnosis, and surgical and medical treatment of

GISTs. We had not defined the level of evidence for each recommendation

in the first and second versions of the guideline, but have added these to

this third version of the guideline. Levels of evidence [I-V] and grades of

recommendation [A-D], as used by the American Society of Clinical 

Oncology, are provided in square brackets as seen in Table 1 [7].

The consensus served as the foundation for the guideline of the diag-

nosis and treatment of patients with GISTs, which hopefully can be used

in order to optimize the clinical management of GIST cases in Korea. 

P a t h o l o g i c  D i a g n o s i s  o f  G I S T s

1. Definition of GISTs

GISTs are the most common mesenchymal tumor of the GI tract [8].

GISTs arise from the interstitial cells of Cajal or their common stem cell

[9]. GISTs can arise in any portion of the GI tract, but usually occur in the

stomach (60%) or small intestine (30%) [10,11]. GISTs range in size from

tiny tumors measuring less than 1 cm, typically discovered incidentally

during tests for other diseases, to very large lesions measuring upwards

of 35 cm (median, 5 cm) [12]. Irrespective of their size, GISTs share 

morphologic features and immunoreactivity for KIT, and contain an onco-

genic mutation in the KIT (80-85%) or platelet-derived growth factor 

receptor (PDGFRA, 5-7%) genes [13]. Although most GISTs are driven

by KIT or PDGFRA-activating mutations, a small subset are associated

with loss of function of the SDH complex of the mitochondrial inner

membrane proteins. SDH-deficient GISTs in particular include pediatric

cases and those associated with Carney triad or Carney-Stratakis 

syndromes [14].

2. Pathologic findings of GISTs

Upon gross examination, a GIST is typically a well-circumscribed

fleshy, pink or tan-white mass. Large tumors frequently show hemorrhage,

Table 1. Levels of evidence and grades of recommendation

Level Source of evidence Grade Grade of recommendation

I Meta-analysis of multiple well-designed, controlled studies; A Evidence of level I or consistent findings from 

randomized trials with low false-positive and multiple studies of level II, III or IV

low false-negative errors (high power)

II At least one well-designed experimental study; B Evidence of level II, III or IV, 

randomized trials with high false-positive or high and generally consistent findings

false-negative errors, or both (low power)

III Well-designed, quasi-experimental studies such as C Evidence of level II, III or IV, 

nonrandomised, controlled, single-group, but inconsistent findings

preoperative-postoperative comparison, 

cohort, time or matched case-control series

IV Well-designed, nonexperimental studies such as D Little or no systematic empirical evidence

comparative and correlational desciptive, and case studies

V Case reports and clinical examples
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necrosis and cystic degeneration. Microscopically, GISTs can be divided

into three different histologic subgroups. Spindle cell GISTs (70%) 

comprise cells with palely eosinophilic, fibrillary cytoplasm, ovoid 

uniform nuclei and ill-defined cell borders, often with a somewhat syn-

cytial appearance with cells arranged in short fascicles or whorls (Fig. 1). 

Epithelioid GISTs (20%) comprise rounded cells with eosinophilic to clear

cytoplasm arranged in sheets and nests. The third group is characterized

by mixed spindle and epithelioid cells (10%). The frequencies of these

histological types vary according to the tumor location. GISTs of the stom-

ach typically fall into 1 of 4 spindle cell subtypes (sclerosing, palisading-

vacuolated, hypercellular or sarcomatous), or 1 of 4 epitheloid subtypes

(sclerosing epitheloid variant, dyscohesive epithelioid, hypercellular or

sarcomatous) [15]. GISTs of the small intestine contain large amounts of

skeinoid fiber and are most likely to become malignant if presenting as

an epithelioid or mixed type. Rarely, malignant GISTs of the small intes-

tine reveal a dedifferentiated histologic appearance containing typical

A B

Fig. 1. Photomicrograph of a typical spindle cell type gastrointestinal stromal tumor (A, H&E staining, ×200). In the stomach, spindle cells 

frequently contain many vacuoles (arrows) (B, H&E staining, ×400). 

B

A C

Fig. 2. In a gastrointestinal stromal tumor (GIST) of the small intestine (A, H&E staining, ×200) the malignant tumor shows typical GIST dedif-

ferentiated histology (B, H&E staining, ×400) and a poorly differentiated sarcoma area (C, H&E staining, ×400). 
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GIST histology and poorly differentiated sarcoma features (Fig. 2). Many

of the GISTs in the large intestine are spindle cell types. GISTs of the

omentum are similar to the histological types of the stomach, whereas

GISTs of the mesentery contain histological findings which are similar to

the small intestine. 

SDH-deficient GISTs reveal histologic clues including epithelial 

hypercellular features, plexiform growth pattern in the muscularis propria,

and lymphovascular invasion and lymph node metastases which are 

otherwise rare in gastric GISTs [14].

The diagnosis of GISTs is mainly based on clinical and histological

findings, but immunohistochemical staining is needed in order to confirm

the diagnosis [16].

3. Immunohistochemical staining of GISTs

The most important immunohistochemical staining method in the 

diagnosis of GISTs is KIT (CD 117) positivity, but several other antibodies

may also be helpful for primary and differential diagnosis. Approximately

95% of GIST cases are positive for KIT protein (Fig. 3A). GISTs which

are KIT-negative account for ~5% of cases, and these can present diag-

nostic difficulties, but given the rather limited choices in terms of 

mesenchymal diagnostic considerations at these sites, they can often be

diagnosed by excluding other potential mimics by immunohistochemical

characterization [17]. A KIT stain using polyclonal anti-KIT antibody is

mandatory for appropriate diagnosis. Extreme caution should always be

taken in order to avoid false-positive or false-negative KIT staining results

by carefully observing positive controls (mast cells or interstitial cells of

Cajal) and negative controls (smooth muscle cells or endothelial cells).

Table 2. Recommended immunohistochemical markers for gastrointestinal stromal tumors (GISTs) and other immunoreactive tumors [15,16,18-

23]

Antibody Positive in GISTs (%) Other immunoreactive tumors

KIT (CD117) 90-95 Melanoma, PEComa, clear cell sarcoma

DOG-1 87-98 Retroperitoneal leiomyoma (uterine type), peritoneal leiomyomatosis, synovial sarcomas

CD34 60-85 of gastric GISTs SFT, spindle cell lipoma 

50 of small intestinal GISTs PNST, vascular lesion

PKC-theta 90 PNST, smooth muscle tumor, desmoid

H-caldesmon 60-80 Smooth muscle tumor

SMA 30-40 Smooth muscle/myofibroblastic tumor

S-100 5 Melanoma, PNST, granular cell tumor

Desmin 1-2 Smooth muscle tumor

PEComa, perivascular epithelioid cell tumor; SFT, solitary fibrous tumor; PNST, peripheral nerve sheath tumors; PKC, protein kinase C; 
SMA, smooth muscle actin.

A B

Fig. 3. Gastrointestinal stromal tumors which are positive for KIT protein (A, immunohistochemical staining, ×200) and DOG-1 (B, immunohis-

tochemical staining, ×200). Smooth muscle bundles and blood vessels serve as internal negative controls. 
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Because KIT may also be positive for other soft tissue tumors, interpre-

tation of KIT results based on hematoxylin  and eosin findings is necessary

(Table 2) [15,16,18-23]. 

A recently developed antibody against DOG-1 (discovered on GIST)

was reported to be superior in terms of sensitivity and specificity to KIT

and CD34 (Fig. 3B). The commercially available DOG-1 antibody, clone

K9, is of great utility for the diagnosis of most KIT-negative GISTs, and

the combination of both KIT and K9 may be used in order to accurately

diagnose more than 99% of GIST cases [18]. CD34 is positive in 60 to

80% of GISTs, and the frequency of CD34 positivity depends on the

tumor location. The frequency of positive CD34 is high in GISTs of the

esophagus and colon (95%), but relatively low in small bowel and extra-

gastrointestinal sites (EGISTs). In the small intestine, CD34 is positive in

50% of cases while KIT is positive in almost 100% of cases. However,

GISTs of the colon can be readily misdiagnosed as other soft tissue tumors,

such as inflammatory fibroid polyp or inflammatory myofibroblastic

tumor, a finding attributable to the rare occurrence of GISTs in the colon

and greater incidence of KIT negative or focal staining of GISTs of the

colon relative to other organs. Thus, KIT negative staining does not 

exclude the possibility of the occurrence of GIST, and every effort should

be made to obtain the proper differential diagnosis. 

Protein kinase C (PKC)-theta staining is positive in approximately 90%

of GIST cases. The quality of the PKC-theta staining must be managed

by observing the ganglion cells of the intermyenteric plexus as an internal

positive control, and the smooth muscle or blood vessel as a negative 

control. When the staining is properly performed, it can serve as an 

important adjunct tool in the diagnosis of KIT negative GISTs, particularly

those which have developed in stomach and extragastrointestinal locations

[19]. H-caldesmon is positive in 60 to 80% of GISTs, a finding which

may be helpful in the diagnosis of KIT-negative GISTs. Smooth muscle

actin is positive in 30 to 40% of GISTs, and the frequency of the positive

staining is especially high in tumors of the small bowel. S-100 and desmin

are positive in 5% and 1 to 2% of GISTs, respectively. 

4. Extragastrointestinal GISTs 

In addition to the GI tract, GISTs are also found in extragastrointestinal

tract, although rarely. Caution should be taken because histological and

immunohistochemical findings of EGISTs are different from those of

GISTs, and consequently, a correct diagnosis may be difficult.

5. KIT-negative GISTs 

In GISTs, KIT is negative in ~5% of cases. These KIT-negative GISTs

are common in tumors of the stomach and extragastrointestinal locations.

In such cases, examination of other immunohistochemical markers

(DOG-1, PKC-theta or CD34) and mutation analyses may be useful in

confirming the diagnosis. Of KIT-negative GISTs, 75% are positive for

PKC-theta, 36% are positive for DOG-1, 44% are positive for CD34, and

40% are positive for smooth muscle actin [17,19-22]. 

6. Pathologic prognostic parameters

Morphologic risk assessment in GIST cases provides the basis for clin-

ical management and optimal patient care. The vast majority of studies

of GISTs suggest that the two most important prognostic features neces-

sary to adequately assess the risk of aggressive behavior in a primary 

localized GIST are mitotic activity and tumor size. These two features

were the foundations of the consensus approach for GIST risk assessment

published by Fletcher et al. in 2002 [16]. Subsequent data collected by

Miettinen and Lasota [24], analyzing large series of GIST cases, 

confirmed that tumor size and mitotic activity are essential prognostic 

parameters for evaluation. They also proposed a new parameter, tumor

location, for use in the evaluation of the clinical behavior of localized

GISTs. KGSG adopted this proposed risk stratification, but with slight

modification, as there are no descriptions of locations other than the small

intestine (Table 3) [15,25]. 

Table 3. Newly proposed risk stratification of primary localized gastrointestinal stromal tumors (GISTs) [15] with slight modifications [25]

Patients with progressive disease during 

Tumor parameters follow-up and characterization of 

malignant potential (% with malignant behavior)

Group Size (cm) Mitotic rate per 50 HPFs Gastric GISTs Non-gastric GISTs

1 ≤2 ≤5 Very low (0) Very low (0)

2 ＞2 and≤5 ≤5 Low (1.9) Low (4.3)

3a ＞5 and≤10 ≤5 Low (3.6) Intermediate (24)

3b ＞10 ≤5 Intermediate (12) High (52)

4 ≤2 ＞5 Lowa)(0) Higha)(50)

5 ＞2 and≤5 ＞5 Intermediate (16) High (73)

6a ＞5 and≤10 ＞5 High (55) High (85)

6b ＞10 ＞5 High (86) High (90)

HPF, high-powered field; GISTs, gastrointestinal stromal tumors. a)Denotes tumor categories with a very small numbers of cases which are insuf-
ficient for prediction of malignant potential.
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7. Pathologic reporting for GISTs

It has been suggested that one block per centimeter of maximum tumor

dimension should be examined histologically. The pathology report should

include the tumor location, size, mitosis activity (per 50 high-powered

fields [HPF]), resection margin status, and the presence or absence of

metastases. Discovery of metastasis or perforation during surgical oper-

ation leads to the diagnosis of a malignant GIST. A pathology report may

include the tumor histological type, including the degree of cellularity and

atypia, presence of necrosis or cystic changes, and any invasion into mu-

cosa or adjacent structures. In GISTs with metastases, recurrence or rup-

ture, diagnosis of “malignant GIST” can be made.

8. Mutational analysis 

At present, mutation analysis is not required for the diagnosis of GISTs

when the tumors have a typical histology and immunohistochemical stain-

ing pattern. However, because the presence and location of mutations in

KIT or PDGFRA can have implications for prognosis and management

in patients with advanced disease, mutation analysis should be considered

at the time of diagnosis. Mutational analysis for KIT exons 9, 11, 13, and

17, or PDGFRA exons 12, 14, and 18 can be performed using unstained

slides from tissues which are formalin-fixed, paraffin-embedded tissue,

or fresh frozen.

S u r g i c a l  T r e a t m e n t  o f  G I S T s

1. Surgical treatment as first-line therapy

The primary treatment for a resectable localized GIST is surgery with

the goal of complete resection without leaving residual tumor cells (R0)

in the patient.

2. Diagnosis

Due to the difficulty in obtaining an adequate biopsy, initial diagnosis

is generally made by endoscopy, endoscopic ultrasound, gastrography, or

computed tomography (CT) of the abdomen. This diagnosis should be

confirmed by pathologic histological findings after tumor resection. 

Preoperative histological diagnosis is feasible, but may be difficult to 

interpret definitively [26-29]. Imaging tests used in order to detect metas-

tasis include chest X-ray (or chest CT), triphasic CT of the abdomen and

pelvis, and/or magnetic resonance imaging, as necessary [30]. Positron

emission tomography (PET) may be performed when evidence of metas-

tasis may be equivocal, or for the purpose of conducting clinical trials

[26].

3. Biopsy

There is no consensus regarding the need of endoscopic ultrasound

biopsy or percutaneous biopsy for preoperative diagnosis. An important

aspect of performing histological diagnosis is to not cause tumor seeding

during the biopsy procedure. Therefore, unless multiple metastases are

present, excisional biopsy using laparotomy is suggested [26,31]. If the

differential diagnosis is unknown at the time of resection, a post-operative

frozen tissue examination must be performed in order to elucidate the

treatment strategy for the GIST, as the treatment strategy varies for an

adenocarcinoma vs. a lymphoma. Biopsy is necessary when planning

neoadjuvant therapy.

4. Indications for surgery

Due to the high potential for malignancy associated with cases of GIST,

resection should be the first-line treatment [26,32]. We strongly recom-

mend resection for tumors larger than 2 cm or those that are growing [26].

Smaller tumors (＜2 cm) confer a lower potential for malignancy and

they may also be observed. However, a small tumor size does not exclude

the potential for malignant transformation. Therefore, patients should be 

informed about the possibility of malignancy, even if only small tumors

are detected. 

5. Surgical margins

The main objectives of surgical treatment are to acquire negative 

margins and to resect the tumor without causing tumor rupture. In the case

of inadvertent tumor infiltration into surrounding organs, regardless of

tumor size, a complete en bloc resection with negative margins should be

performed [26,31,32]. Even if the tumors are small, an endoscopic shell-

out procedure or enucleation should be avoided if GIST is suspected. In

many cases, wedge resection of gastric GISTs and segmental resection of

small bowel GISTs are appropriate treatments. Based on the tumor size

and location, subtotal or total gastrectomy may be performed. We recom-

mend en bloc resection for omental or mesenteric GISTs. Adjacent organs

which adhere to the tumor should also be completely resected en bloc to

avoid tumor rupture or intra-abdominal seeding [31].

6. Laparoscopic resection

Laparoscopic resection is a feasible surgical approach if intra-abdom-

inal tumor rupture or seeding is unlikely. Laparoscopic resection should

follow the principles of oncologic surgery. Generally, it is reserved for

small, favorably located gastric GISTs [33-36]. Intra-operative endoscopy

or laparoscopic ultrasound may be used to assist the laparoscopic proce-

dure as needed.
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7. Lymphadenectomy 

Unlike adenocarcinoma, GISTs rarely metastasize to local or regional

lymph nodes. Therefore, lymphadenectomy is warranted only if metas-

tasis is suspected, i.e., the observation of enlarged lymph nodes.

8. Post-operative follow-up and surveillance

For patients in high- or intermediate-risk groups we recommend 

post-operative surveillance of the abdomen and pelvis by the use of a CT

scan every 3 to 4 months for the first 3 years after surgery, every 6 months

until 5 years after surgery, and an annual assessment thereafter [26,31].

For patients in the low or very low risk groups, we recommend a follow-

up CT scan every 6 months for the 5 years after surgery. Ultrasonography

may replace the use of CT once each year [26,31]. The use of PET for the

purpose of post-operative surveillance has not been appropriately estab-

lished, and clinical studies of its use are ongoing. Most recurrences occur

within 2 years after surgery with the liver and peritoneum being the most

common sites [37]. Due to the high incidence of gastric cancer in Korea,

the National Cancer Screening program recommends biennial stomach

cancer screening by endoscopy or by the use of the upper GI series for

men and women older than 40 years of age.

9. Post-imatinib resection in metastatic GISTs 

Medical treatment by imatinib alone usually does not result in complete

response in cases of metastatic GIST. In addition, it is unusual for positive

responses to be maintained indefinitely. It is well recognized that, after

initiation of treatment with imatinib, clones of resistant tumor cells develop

continuously over time. Therefore, in cases of partial response (PR) or

stable disease (SD) which occur after an adequate duration of imatinib

therapy (usually 4 to 12 months), complete surgical resection of the resid-

ual tumor may be considered in order to reduce the risk of development

of resistant clones. Several retrospective studies have suggested that 

resection of residual lesions could prolong progression-free survival (PFS)

if the surgery is performed while the tumors are under the control of 

imatinib (either in PR or SD) treatment [38,39]. It is emphasized that 

imatinib therapy should continue after resection [26]. However, the effi-

cacy of resection of residual tumors after imatinib therapy has not been

established, and several Phase III clinical trials investigating the role of

surgical resection in this setting are either planned or are ongoing world-

wide. Hepatic or peritoneal metastases may be locally treated using 

radiofrequency ablation or chemoembolization. Importantly, management

of GIST should be coordinated by a multidisciplinary team of experienced

medical and surgical specialists.

M e d i c a l  T r e a t m e n t  o f  G I S T s

1. Adjuvant treatment

Adjuvant treatment with imatinib is provided in order to enhance the

possibility of curing the cancer through the eradication of microscopic 

lesions that may remain after the complete resection of visual tumors.

Given the substantial efficacy that imatinib provides for metastatic or 

recurrent GISTs, it appears to possess significant potential as an adjuvant

treatment. 

In the American College of Surgeons Oncology Group Z9001 study

of patients with tumor diameter≥3 cm who received imatinib for one

year following complete surgical resection, imatinib demonstrated a 

significant increase in recurrence-free survival (RFS) as compared with a

placebo, although improvement in overall survival (OS) was not observed

[40]. The benefit in RFS appeared to be related to tumor size with the

most marked improvement observed in patients who had a large tumor

(≥10 cm).

A Korean Phase II study recently presented in an abstract, evaluated

the efficacy of 2-years of imatinib adjuvant therapy in patients who were

at high risk of recurrence (tumor size≥5 cm and mitotic index≥5/50

HPF, tumor size≥10 cm, or mitotic index≥10/50 HPF) based on the US

National Institutes of Health (NIH) risk criteria, and who had the KITexon

11 mutation which has been recognized as an independent risk factor for

recurrence in a Korean retrospective study [41,42]. The RFS for these 

patients appeared to be greatly improved as compared to historical data. 

Results from the recently completed randomized controlled 

SSGXVIII/AIO trial suggested that adjuvant imatinib administered for

36 months improved RFS and OS, as compared to adjuvant imatinib 

administered for 12 months, for patients with a high estimated risk of 

recurrence after surgery [43]. In this trial, high risk for GIST recurrence

was defined as: tumor diameter＞5 cm and mitotic count＞5/50 HPF,

tumor diameter＞10 cm, any size tumor with a mitotic count＞10/50

HPF, spontaneous tumor rupture into the peritoneal cavity, or tumor 

rupture at surgery. Patients were randomized into adjuvant imatinib treat-

ment groups of 12 months (n=200) and 36 months (n=200). At a median

follow-up duration of 54 months, a statistically significant difference in

RFS was observed between the two treatment arms (p＜0.0001) of the

intention-to-treat population (n=397). The RFS probability estimate at 5

years was 47.9% in the 12-month arm and 65.6% in the 36-month arm.

The hazard ratio (HR) for RFS between the treatment arms was 0.46 (95%

confidence interval [CI], 0.32 to 0.65), resulting in a 54% reduction in the

risk of recurrence in favor of the 36-month arm. Similar results were 

obtained in the efficacy population (n=358): the RFS probability estimate

at 5 years was 50.3% in the 12-month arm and 67.4% in the 36-month

arm, and the HR for RFS between treatment arms was 0.46 (95% CI, 0.31

to 0.68; p＜0.0001). 

In addition, there was a statistically significant difference in OS 

observed between the treatment arms (p=0.019). The estimated 5-year

OS was 81.7% in the 12-month arm and 92% in the 36-month arm. The

HR for the OS between treatment arms was 0.45 (95% CI, 0.22 to 0.89),
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resulting in a 55% reduction in the risk of death in favor of the 36-month

arm. Safety was assessed in 392 patients. Ninety-two patients discontinued

therapy: 29 (15%) in the 12-month arm and 63 (32%) in the 36-month

arm. The majority of those that discontinued therapy did so due to adverse

events. There were a total of 37 (9.4%) deaths during the study: 25 in the

12-month arm and 12 in the 36-month arm. There were 14 and 7 GIST-

related deaths in the 12-month and 36-month arms, respectively. Based

on the results of the SSGXVIII/AIO trial, NCCN updated their guideline

for GIST to recommend at least 36 months of post-operative treatment

with imatinib for patients with high-risk GISTs (tumor greater than 5 cm

in size with high mitotic rate＞5 mitoses/50 HPF, or a risk of recurrence

of greater than 50%) [1]. 

In the 2002 NIH consensus risk classification, only tumor size and 

mitotic count were included. More recent risk classifications incorporated

primary tumor site and/or tumor rupture data in addition to tumor size and

mitotic count in the assessment. The current expert consensus is to rec-

ommend adjuvant imatinib for patients at high risk of relapse, but not for

those at low relapse risk. However, there has been no consensus for 

patients at intermediate risk [24,44]. Patients with tumor rupture should

be considered as having a high likelihood of micrometastasis and they

should be treated with imatinib either in adjuvant setting or in palliative

setting. In addition to the risk assessment, mutational analysis may be

helpful for the selection of patients unlikely to benefit from adjuvant ima-

tinib treatment. For example, GIST patients with the D842V mutation in

PDGFRA exon 18 are known to be unresponsive to imatinib. With the

currently available data, it is recommended to use imatinib as an adjuvant

treatment for at least 36 months for patients with high-risk GISTs [II, C].

However, an optimal duration of adjuvant imatinib treatment has yet to

be determined. Other ongoing adjuvant studies (e.g. the EORTC 62024

and PERSIST-5 trials) may help answer to this question. 

2. Neoadjuvant treatment 

Outside of a clinical trial, neoadjuvant treatment with imatinib is not

recommended unless there is clinically significant justification for reduc-

ing the tumors sizes in order to improve surgery results [26]. Neoadjuvant

treatment with imatinib may also be considered, if R0 resection is infea-

sible, for the purpose of preserving organ function in patients with GISTs

of the rectum, esophagus or duodenum, or for avoiding total gastrectomy

of gastric GIST which is huge or located close to esophagogastric junction

[45-47]. When such neoadjuvant treatment is considered, progression and

response of tumors, both before and during the treatment, should be 

assessed very carefully by CT and/or PET scan by an experienced multi-

disciplinary team. Early assessment of tumor response by CT and/or PET

is recommended such that surgery is not delayed in cases of non-respond-

ing tumors. Duration of neoadjuvant imatinib therapy may vary according

to treatment response, and surgery should be performed after sufficient

shrinkage of the tumors is observed (typically from 4 to 6 up to 12 months

after initiation of imatinib treatment) [26]. Mutational analysis may be

helpful in order to exclude GIST patients who will not respond to imatinib

treatment.

3. Advanced disease

1) Initiation of imatinib

Once an advanced GIST is diagnosed, imatinib should be immediately

initiated regardless of the presence or absence of symptoms. Surgical 

resection cannot replace the imatinib therapy for the treatment of metasta-

tic tumor. Imatinib therapy should be continued even after resection of

limited metastasis to liver or peritoneum because cure is hard to achieve,

even if the tumors are completely resected visually and histologically

[37,48]. Adjuvant therapy does not apply in these cases.

2) Optimal imatinib dosage

The optimal initial dose of imatinib is 400 mg per day. In a large Euro-

pean Phase III study that compared 400 to 800 mg daily doses, the 800

mg did not achieve an increased survival rate yet the side-effects did 

increase [49,50]. However, in the subgroup analysis, a clinically significant

improvement for PFS was observed in the 800 mg group which possessed

KIT exon 9 mutations. Thus, high-dose imatinib is now recommended in

Western countries as the initial treatment for patients with KIT exon 

9-mutant GISTs [51]. However, no large prospective studies have 

compared the clinical benefit of imatinib treatment for different GIST

genotypes in Asian patients [42,52,53]. Recently reported results from a

large-scale retrospective analysis (the KGSG study) suggested that Korean

patients with KIT exon 9 mutations would also benefit from treatment

with high-dose imatinib [54]. In this study, clinical data was collected from

370 consecutive patients with locally advanced, unresectable, metastatic,

or recurrent GISTs who were treated with imatinib 400 mg/day between

August 2001 and December 2007 at 20 Korean institutions. Tumor geno-

types were determined for 290 patients by direct DNA sequencing of their

KITexons 9, 11, 13 and 17, and of PDGFRAexons 12, 14 and 18. Of the

patients assessed for each genotype, 261 (90.0%) had KITmutations: 222

(76.6%) in exons 11, and 35 (12.1%) in exons 9, and 2 each (0.7%) in

exons 13 and 17. Four patients (1.4%) had mutations in the PDGFRA

gene: 1 in exon 12 and 3 in exon 18. Twenty-five patients (8.6%) had no

detectable mutations. The best responses from the 235 patients with meas-

urable lesions were: 15 complete responses (6.4%), 126 with PRs (53.5%),

86 with SDs (36.6%) and 8 with progressive diseases (3.4%). Compared

with the patients with KIT exon 11 mutations, those with KIT exon 9 

mutations had a lower objective response rate (63.6% vs. 36.7%; p=0.007)

and a shorter PFS (median, 49.4 months vs. 28.7 months; p=0.001), 

although no statistical difference in OS was observed between these 

genotypes. The KGSG study suggested that high-dose imatinib should

be considered in Korean patients with KIT exon 9 mutations, just as 

recommended for Western patients with the similar genotype [IV, C].

However, this conclusion needs to be rigorously tested. As a result, a Phase

II study has been initiated in order to assess the feasibility of imatinib dose

escalation, as well as determine the safety and efficacy of imatinib as a

first-line treatment at an escalated dose in Korean patients with metastatic

or unresectable GISTs who harbor KIT exon 9 mutations.
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3) Duration of imatinib treatment and surgical resection of respond-

ing tumors

Treatment with imatinib should be continued indefinitely unless the

disease progresses, intolerable adverse events occur, or unless the patient

refuses treatment. If imatinib treatment is discontinued after positive tumor

response is achieved, the disease continues to progress in most cases. If

the disease progresses following imatinib discontinuation, many patients

respond to the reintroduction of imatinib but the tumor response may be

weaker than the gains achieved prior to treatment interruption [55]. There-

fore, imatinib treatment should not be interrupted outside of a clinical trial

unless the interruption is clinically indicated. Surgical resection of stabi-

lized tumor lesions can be considered after discussion with the patient

using a multidisciplinary approach.

4) Standard tests for tumor response

To date, CT has been the most useful diagnostic tool used for deter-

mining response to treatment. We recommend dynamic or triphasic CT

scanning through arteries and veins after contrast enhancement [30]. 

Fluorodeoxyglucose (FDG) PET is highly sensitive in early tumor 

response, but given its cost and limited availability, it is not easy to include

in basic imaging testing [56-58]. Intervals used to determine response may

vary according to the particular clinical situation, but tumor response is

usually determined every 3 to 4 months after the initial response is 

confirmed.

5) Criteria for determination of response

Despite the therapeutic effects observed at the beginning of treatment,

judgment regarding the tumor response or determination of treatment 

continuation, based solely on tumor size, should be avoided as tumors

may enlarge due to intratumoral hemorrhage or myxoid degeneration

[30,59-61]. Because GIST is a hypervascular neoplasm which exhibits

hypoattenuating findings resulting from reduced vascularity, hyaline 

degeneration and occasional cystic changes following imatinib treatment,

caution is required in the application of Response Evaluation Criteria in

Solid Tumors (RECIST) or World Health Organization (WHO) criteria.

The development of new criteria is warranted, particularly for liver metas-

tasis, as tumor response is determined solely using the portal-venous phase

CT where small and new lesions with hypodensity may be seen; the clear

margins of these lesions are most likely secondary to the necrosis of 

preexisting tumors that were present prior to treatment and had the same 

radiodensity as the hepatic parenchyma, a finding requiring differential

diagnosis [30,61]. Both tumor size and density should be considered for

the response evaluation. Improvement of patient symptoms, reduction in

degree of CT attenuation coefficient (Hounsefield units), or change in

maximum standardized uptake value (SUVmax) upon PET scan may

also be used in order to determine tumor response [30,59-61]. 

6) Recurrence and progression

Recurrence or progression may include the appearance of a new lesion

at the surgery site, development of a new metastasis, or an increase in an

existing tumor’s size. In some cases, a new intratumoral nodule or 

increased solid tissue formation in a hypodense tumor which previously

responded to treatment is identified as a recurrence or progression. The

patterns of the progression cannot be determined based on RECIST or

WHO criteria, and thus, the interior and cell walls of each lesion should

be carefully examined [30,62].

7) Treatment of disease progression during imatinib therapy

Resistance is classified into primary resistance and secondary resistance.

Primary resistance is defined as progression within the first 6 months of

imatinib therapy, with most cases progressing multifocally [26]. Second-

ary resistance is defined as progression after 6 months of the initiation of

imatinib therapy, and generally two types of progression are seen [26,30]

as described below.

(1) Focal progression

Focal progression occurs when one lesion, or a limited number of

multiple lesions, exhibit intratumoral nodules or increase in size which

results in increased FDG uptake on a PET scan while the remainder of

lesions remain relatively well controlled. Treatment for focal progres-

sion requires multidisciplinary approaches. Local treatments such as

resection of localized metastasis to the liver or peritoneum, radiofre-

quency ablation, as well as chemoembolization can be considered in

order to control focally progressing lesions. However, systemic treat-

ment should also be continued in order to control any hidden 

micrometastatic lesions. If locally progressing lesions are completely

removed, the standard dose of imatinib can be continued. If those 

lesions were not completely removed, imatinib dose escalation or a

switch to sunitinib should be considered. No prospective studies on the

efficacy of local treatment for focal progression have been conducted.

Studies have suggested that some patients with focal progression may

benefit from local treatment, but others have shown general progression

within a short time after local treatment [38,39,63]. 

(2) General progression (multifocal resistance)

General progression is characterized by a majority of multiple lesions

progressing simultaneously. The efficacy of local treatment on multi-

focal resistance is extremely limited and mostly negative [38]. There-

fore, local treatment for general progression is not recommended except

for palliation of symptoms. Administration of imatinib at increased

doses, or a second-line drug such as sunitinib, should be considered.

(3) Increase of imatinib dose at disease progression

When the disease progresses during treatment using the standard

imatinib dose of 400 mg per day, an increased dose of 800 mg per day

has been shown to induce objective response or to stabilize tumors for

a limited period in approximately 30 to 40% of patients [48,64]. With

a daily dose of 800 mg, other than malaise and anemia, adverse events

associated with imatinib have not been found to increase. If an intoler-

able side-effect occurs, the imatinib dose may be reduced to 600 mg

per day [64]. When severe adverse events are expected with a direct

dose escalation to 800 mg per day, imatinib can be first escalated to

600 mg per day, subsequently to 800 mg per day. The median PFS is
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approximately 3 months and the 12-month PFS rate is 18 to 30% with

imatinib dose escalation [65].

(4) Use of sunitinib at disease progression

Sunitinib is a new tyrosine kinase inhibitor that inhibits the vascular

endothelial growth factor receptor as well as KIT and PDGFRA. As a

result, sunitinib may inhibit tumor growth by both direct antitumor 

activity and antiangiogenic activity [66]. Sunitinib has been approved

for the treatment of patients with advanced GISTs after failure of first-

line imatinib. Results from a Phase III pivotal study showed that suni-

tinib at a daily dose of 50 mg with a 4 weeks on and 2 weeks off

schedule was significantly superior in terms of time to progression over

a placebo (median, 27.3 weeks vs. 6.4 weeks; p＜0.0001) [66]. Because

progression during the rest period was occasionally observed, a con-

tinuous dosing schedule with a lower daily dose (37.5 mg per day) was

also developed and proven to be effective and well tolerated. However,

no randomized trials have been performed in order to compare the 

intermittent and the continuous dosing schedules. Therefore, a contin-

uous dosing schedule with a lower daily dose of sunitinib should only

be considered as an option in unique cases.

(5) Use of conventional cytotoxic chemotherapy at disease progres-

sion

No conventional cytotoxic chemotherapy has ever been reported to

be effective in GISTs. Thus, we do not recommend the use of these

drugs except in clinical studies [26].

(6) Continuous use of imatinib or sunitinib after previous failure

of both treatments

There is no effective systemic treatment option after failure of both

imatinib and sunitinib. General oncology principles indicate that the

use of the same agent that has already failed is neither beneficial nor

recommended. However, in spite of resistance to these agents in a 

majority of tumor cells in this scenario, at least a fraction of the tumor

cells may remain responsive to the agents. Therefore, it is permitted

and recommended by many national regulatory agencies to continue

the use of one of these agents in order to slow the progression of the

disease, even after the tumor is determined to be resistant according to

RECIST. For this indication, imatinib at a daily dose of 400 mg may

be preferred to the use of sunitinib. However, a well-designed clinical

trial for both agents is needed in order to evaluate the effectiveness of

continuous treatment using imatinib or sunitinib after disease progres-

sion.

C o n c l u s i o n

This is the third version of the original guideline published in 2007 and

updated in 2010 by KGSG for the diagnosis and treatment of GISTs, as

appropriate for Korean patients. Through a series of workshops conducted

in order to review and discuss the evolving new evidence, we have 

updated the clinical recommendations to reflect recent changes in the 

diagnosis and surgical and medical treatment of GISTs. We expect this

guideline will enhance the accuracy of diagnoses performed by members

of the Korean association of physicians involved in GIST patient care, 

resulting in optimal efficacy of treatment. 
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