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Abstract: Background: Gastrointestinal stromal tumors (GIST) are rare mesenchymal neoplasms of the 

gastrointestinal tract (GIT) that represent approximately 1 to 2 percent of primary gastrointestinal (GI) cancers. 

Owing to their rarity, very little is known about the overall epidemiology and prognostic factors of the 

pathology. The current study aimed to evaluate the independent determinants of mortality of patients 

diagnosed with GIST over the past decade. Methods: Our study comprised 2374 patients diagnosed with GIST 

from 2000 to 2017 from the Surveillance, Epidemiology, and End Results (SEER) database. We analyzed 

baseline characteristics, and overall mortality (OM) as well as cancer-specific mortality (CSM) of GIST. 

Variables with a p value < 0.01 in the univariate Cox regression were incorporated into the multivariate Cox 

model to determine the independent prognostic factors. Results: Multivariate cox proportional hazard 

regression analyses of factors affecting all-cause mortality and GIST related mortality among US patients 

between 2010 and 2017 revealed higher overall mortality in Non-Hispanic Blacks (HR= 1.516, 95% CI 1.172-

1.961, p= 0.002), age 80+ (HR= 9.783, 95% CI4.185-22.868, p= 0), followed by age 60-79 (HR= 3.408, 95% CI 1.488-

7.807, p=0.004); male patients (HR= 1.795, 95% CI 1.461-2.206, p=0); advanced disease with distant metastasis 

(HR= 3.865, 95% CI 2.977-5.019, p=0), followed by regional involvement by both direct extension and lymph 

node involvement (HR= 3.853, 95% CI 1.551-9.57, p=0.004); and widowed patients (HR= 1.975, 95% CI 1.494-

2.61, p= 0), followed by single patients (HR= 1.53, 95% CI 1.154-2.028, p=0.003). The highest CSM was observed 

in the same groups, except widowed patients and patients aged 60-79. The highest CSM was also observed 

among patients that underwent chemotherapy (HR= 1.687, 95% CI 1.19-2.392, p= 0.003). Conclusion: In this 

updated study about the outcomes of patients with GIST, we found that non-Hispanic blacks, male patients, 

and patients older than 60 years have a higher mortality with GIST. Furthermore, patients who received 

chemotherapy have a higher GIST specific mortality and married patients had a lower mortality. However, we 

do not know to what extent these independent prognostic factors interact with each other to influence 

mortality. This study paves the way for future studies addressing those interactions. The results of this study 

may help treating clinicians to identify patient populations associated with dismal prognosis as those may 

require closer follow-up and more intensive therapy; furthermore, with married patients having a better 

survival, we hope to encourage clinicians to involve family members of the affected patients early in the disease 

course as the social support might impact the prognosis. 

Keywords: GIST; GI neurotransmitter; pacemaker; SEER database; clinical characteristics; mortality 
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1. Introduction 

GIST represents a distinct entity from other mesenchymal tumors of the GIT with an 

immunohistochemistry profile that differs from that of leiomyomas and leiomyosarcomas arising 

from other sites such as uterus or soft tissues [1–3]. GIST is thought to originate from the interstitial 

cells of Cajal (ICCs) which regulate peristalsis by forming the interface between the autonomic 

innervation of the bowel wall and the smooth muscle itself [4]. GISTs can occur anywhere in the GIT, 

from the esophagus to the anus [5]. 

Most cases of GIST are sporadic, arising from de novo mutation. However, approximately 5 

percent of patients with GIST have one of several genetic syndromes associated with the development 

of these tumors including primary familial GIST syndrome, neurofibromatosis type 1 (NF1), Carney-

Stratakis syndrome, and Carney triad [6]. GIST in most cases carries a mutation in KIT or platelet-

derived growth factor receptor-alpha (PDGFRA). However, there is a subset of GIST called 

“wildtype” which has no detectable mutations on KIT or PDGFRA [6]. GIST initial symptoms will 

vary based on the involved primary site, GI bleeding may be the presenting symptom for upper GIST 

such as those affecting the stomach, small intestine or the esophagus [5]. Dysphagia and jaundice can 

also be observed with upper GIST. Colorectal GIST may present with constipation or bowel 

obstruction. Some male patients can experience urinary hesitancy as a result of the tumor pushing on 

the prostate gland [5]. 

GIST is often diagnosed incidentally, so the true incidence of this disease may be difficult to 

determine accurately [6,7]. The imaging of choice to establish a diagnosis of GIST is the computed 

tomography (CT) of the abdomen and pelvis with oral and intravenous (IV) contrast to help define 

bowel margins and assess for the extent of the primary mass, including local invasion into adjacent 

structures [8]. Magnetic resonance imaging (MRI) can be used in patients that can tolerate CT or are 

allergic to CT contrast [8]. Although CT is better than MRI at visualizing small intestine thickness and 

bowel perforation, MRI is preferred for primary rectal GIST [8]. Upper endoscopy with endoscopic 

ultrasound (EUS) or colonoscopy may be used to further assist diagnosis of GIST depending on the 

location. EUS for upper GIST (Esophagus, stomach and small intestines) and colonoscopy for lower 

GIST (Colon, rectum and anus). Surgical resection remains the mainstay of the treatment of GIST [9]. 

Only a few studies have addressed the overall epidemiology of GISTs [5,9–11]. However, there 

is still a paucity of conclusive data and a lack of adequately powered studies properly defining 

epidemiology characteristics, survival outcomes, and prognostic factors of patients with GISTs over 

the past decade. This is especially important in the era of emergence of adjuvant and neoadjuvant 

therapies such as Imatinib [12,13]. 

Using a nationally representative and most updated database, we evaluated the independent 

prognostic factors amongst patients with GIST, to fill in the gap in the literature. Using this study as 

a path, larger prospective studies can be carried out focusing on independent prognostic factors of 

GIST and the interaction between them. Furthermore, we aimed to establish patient populations that 

are predisposed to have a poorer prognosis. These patients may need closer follow up and more 

aggressive therapy, especially in this era of newer therapeutics. 

2. Materials and Methods 

2.1. Study design 

A population-based retrospective cohort study of patients with GIST was conducted using the 

SEER research plus data, 18 registries, Nov 2020 submission database (http://www.seer.cancer.gov). 

The SEER Program is one of the largest and most authoritative sources of the cancer-related dataset 

in the United States, which is sponsored by the United States National Cancer Institute (US NCI). The 

SEER 18 database collects cancer incidence, patients’ clinicopathological features, and survival data 
from 18 population-based cancer registries and covers nearly 28% of the U.S. population [14]. 

  

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 4 July 2023                   doi:10.20944/preprints202307.0189.v1

https://doi.org/10.20944/preprints202307.0189.v1


 3 

 

2.2. Data selection 

2.2.1. Inclusion Criteria: 

Histological code matching the diagnosis of GIST and topographical codes matching different 

GI locations were used to retrieve data from the SEER database [14]. 

2.2.2. Exclusion Criteria: 

We excluded patients with an unknown age at diagnosis, race, or stage of GIST. 

2.3. Study Variables 

2.3.1. Main exposure 

All the variables used in this study were the main exposures. 

2.3.2. Outcomes 

Overall mortality was defined as any cause of death by the end of this study period. 

CSM referred to patients who died of GIST complications by the end of this study. 

2.3.3. Sociodemographic and tumor characteristics 

Variables such as age at diagnosis, gender, race (White, Black, and others), origin (Non-Hispanic 

and Hispanic), primary site of tumor, stage at diagnosis (localized, regional, and distant), geographic 

residential area, yearly income, marital status, year of diagnosis, surgery and/or radiation, as well as 

chemotherapy were extracted. 

2.4. Statistical analysis 

Cox proportional hazard regression model is based on the assumption that hazard rates are 

proportional over time. Variables with value <0.1 in the univariate Cox regression model were 

incorporated into the multivariate Cox proportional analysis to determine the independent 

prognostic factors associated with OM and CSM, with a hazard ratio (HR) >1 representing adverse 

prognostic factors. All tests were two-sided, with a confidence interval set as 95% and p value <0.05 

deemed statistically significant. All statistical tests were performed by using Software STATA 16.1. 

3. Results 

We identified 2,374 patients with GIST in our cohort and the baseline characteristics of patients 

can be found on Table 1. The male and female gender were almost equally affected (50.34% VS 

49.66%). Most patients were diagnosed between the age of 60 and 79 (53.37%). Non-Hispanic whites 

represented the majority of the cohort (56.19%), and stomach was the most affected primary location 

(65.71%). Most tumors were diagnosed at the localized stage (80.45%). People living in Counties in 

metropolitan areas of 1 million persons (58.55%), people with annual income of $75,000+ (31.89%) 

and married patients (57.96%) were more likely to be diagnosed than their counterparts. 853 (35.93%) 

underwent chemotherapy and only 4 (0.17%) did radiation. 

Table 1. Demographic and Clinicopathologic characteristics of US patients with GIST between 2000 

and 2017. 

Characteristics   

 N= % 

Total 2374 100.00 

Gender   

Female 1179 49.66 

Male 1195 50.34 
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Age at diagnosis, y.o   

0-39 108 4.55 

40-59 736 31.00 

60-79 1267 53.37 

80+ 263 11.08 

Race   

Non-Hispanic white  1334 56.19 

Non-Hispanic black 466 19.63 

Hispanic 279 11.75 

Other 295 12.43 

Cancer Site   

Colon 40 1.68 

Esophagus 10 0.42 

Stomach 1560 65.71 

Rectum 39 1.64 

Small intestine 706 29.74 

Other 19 0.80 

Tumor stage   

Localized 1910 80.45 

Regional by direct extension only 204 8.59 

Regional lymph nodes involved only 22 0.93 

Regional by both direct extension and lymph node involvement 13 0.55 

Distant 224 9.44 

Living area   

Counties in metropolitan areas of 1 million persons  1390 58.55 

Counties in metropolitan areas of 250,000 to 1 million persons 592 24.94 

Counties in metropolitan areas of 250,000 persons  134 5.64 

Nonmetropolitan counties adjacent to a metropolitan area 163 6.87 

Nonmetropolitan counties not adjacent to a metropolitan area 95 4.00 

Income per year   

< $35,000 46 1.94 

$35,000-44,999 166 6.99 

$45,000-54,999 346 14.57 

$55,000-64,999 563 23.72 

$65,000-74,999 496 20.89 

$75,000+ 757 31.89 

Marital Status   

Married 1376 57.96 

Single  397 16.72 

Divorced/separated 237 9.98 

Widowed 258 10.87 

Unknown 106 4.47 

Radiation   

No 2370 99.83 

Yes 4 0.17 

Chemotherapy   

No 1521 64.07 

Yes 853 35.93 

Year of diagnosis   

2010 186 7.83 

2011 209 8.80 

2012 278 11.71 
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2013 267 11.25 

2014 307 12.93 

2015 333 14.03 

2016 386 16.26 

2017 408 17.19 

Crude analysis of factors associated with all-cause mortality and GIST related mortality among 

US patients between 2010 and 2017 is demonstrated in Table 2. Male patients (HR= 1.532, 95 % CI 

1.27-1.847, p= 0), Age 80+ (HR= 10.778, 95 % CI 4.741-24.502, p= 0), followed by age 60-79 (HR=3.723, 

95% CI 1.657-8.367, p=0.001); Non-Hispanic blacks (HR= 1.3, 95% CI 1.041-1.623, p=0.02); GIST with 

distant metastases (HR= 3.765, 95% CI 3.018-4.695, p=0); Nonmetropolitan counties adjacent to a 

metropolitan area (HR= 1.535, 95% CI 1.099-2.146, p=0.012); Widowed patients (HR= 2.496, 95% CI 

1.953-3.191, p=0), and chemotherapy (HR= 1.29, 95% CI 1.071-1.554, p=0.007) have the highest overall 

mortality. The highest cancer specific mortality was observed in the same groups. 

Table 2. Crude analysis of factors associated with all-cause mortality and GIST related mortality 

among US patients between 2000 and 2017. 

Characteristics 

Overall Mortality. 

Crude Proportional  

Hazard ratio 

(95 % confidence interval) 

GIST mortality. 

Crude Proportional 

Hazard ratio 

(95% confidence interval) 

Gender   

Female 1 (reference) 1 (reference) 

Male  1.532 (1.27-1.847) *** 1.46 (1.09-1.95) ** 

Age at diagnosis, y.o   

0-39 1 (reference) 1 (reference) 

40-59 1.915 (0.836-4.387) 1.178 (0.505-2.748) 

60-79 3.723 (1.657-8.367) *** 1.453 (0.637-3.315) 

80+ 10.778 (4.741-24.502) *** 3.084 (1.292-7.365) ** 

Race   

Non-Hispanic white  1 (reference) 1 (reference)  

Non-Hispanic black 1.3 (1.041-1.623) ** 1.769 (1.267-2.469) *** 

Hispanic  0.864 (0.621-1.201) 1.041 (0.628-1.725) 

Other  0.783 (0.568-1.077) 1.032 (0.643-1.657) 

Cancer Site   

Colon 1 (reference) 1 (reference) 

Esophagus 1.553 (0.412-5.856) 1.023 (0.114-9.152) 

Stomach 0.917 (0.454-1.852) 0.649 (0.239-1.763) 

Rectum 0.799 (0.29-2.204) 0.935 (0.234-3.738) 

Small intestine 1.083 (0.532-2.206) 1.085 (0.397-2.966) 

Other  0.758 (0.201-2.859) 1.002 (0.184-5.47) 

Tumor stage   

Localized  1 (reference) 1 (reference) 

Regional by direct extension 

only 
1.407 (1.028-1.926) ** 2.539 (1.616-3.99) *** 

Regional lymph nodes involved 

only 
0.638 (.159-2.562) 0  

Regional by both direct 

extension and lymph node 

involvement 

3.033 (1.253-7.341) ** 6.188 (1.957-19.566) *** 

Distant  3.765 (3.018-4.695) *** 8.553 (6.263-11.679) *** 

Living area    
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Counties in metropolitan areas 

of 1 million persons  
1 (reference) 1 (reference) 

Counties in metropolitan areas 

of 250,000 to 1 million persons  
1.124 (0.901-1.402) 1.006 (0.703-1.439) 

Counties in metropolitan areas 

of 250,000 persons  
1.243 (0.863-1.788) 1.664 (1.006-2.75) ** 

Nonmetropolitan counties 

adjacent to a metropolitan area 
1.535 (1.099-2.146) ** 1.675 (1.014-2.768) ** 

Nonmetropolitan counties not 

adjacent to a metropolitan area 
1.34 (0.881-2.039) 1.223 (0.618-2.42) 

Income per year    

< $35,000 1 (reference) 1 (reference)  

$35,000-44,999 1.818 (0.897-3.686) 2.557 (0.772-8.468) 

$45,000-54,999 1.214 (0.609-2.422) 1.272 (0.386-4.192) 

$55,000-64,999 1.203 (0.612-2.367) 1.771 (0.556-5.641) 

$65,000-74,999 0.904 (0.452-1.807) 0.954 (0.289-3.152) 

$75,000+ 0.915 (0.464-1.804) 1.033 (0.321-3.328) 

Marital Status    

Married  1 (reference) 1 (reference) 

Single  1.184 (0.909-1.542) 1.441 (0.99-2.099) 

Divorced/separated  1.122 (0.81-1.554) 1.106 (0.669-1.83) 

Widowed  2.496 (1.953-3.191) *** 1.639 (1.055-2.545) ** 

Radiation    

No 1 (reference) 1 (reference) 

Yes  4.004 (0.998-16.071) 4.751 (0.665-33.943) 

Chemotherapy    

No  1 (reference) 1 (reference) 

Yes  1.29 (1.071-1.554) *** 2.833 (2.11-3.803) *** 

*** p<0.01, ** p<0.05. 

Multivariate cox proportional hazard regression analyses of factors affecting all-cause mortality and 

GIST related mortality among US patients between 2010 and 2017 are demonstrated in Table 3. Higher 

overall mortality was observed in Non-Hispanic blacks (HR= 1.516, 95% CI 1.172-1.961, p= 0.002), age 80+ 

(HR= 9.783, 95% CI4.185-22.868, p= 0), followed by age 60-79 (HR= 3.408, 95% CI 1.488-7.807, p=0.004); 

male patients (HR= 1.795, 95% CI 1.461-2.206, p=0); advanced disease with distant metastasis (HR= 3.865, 

95% CI 2.977-5.019, p=0), followed by regional involvement by both direct extension and lymph node 

involvement (HR= 3.853, 95% CI 1.551-9.57, p=0.004); and widowed patients (HR= 1.975, 95% CI 1.494-

2.61, p= 0), followed by single patients (HR= 1.53, 95% CI 1.154-2.028, p=0.003). The highest CSM was 

observed in the same groups, except widowed patients and patients aged 60-79. The highest CSM was 

also observed among patients that underwent chemotherapy (HR= 1.687, 95% CI 1.19-2.392, p= 0.003). 

Table 3. Multivariate cox proportional hazard regression analyses of factors affecting all-cause 

mortality and GIST related mortality among US patients between 2000 and 2017. 

Characteristics 

Overall Mortality.  

Adjusted proportional 

Hazard ratio (95% 

confidence interval) 

GIST mortality. 

Adjusted proportional 

Hazard ratio (95% 

confidence interval) 

Gender   

Female 1 (reference) 1 (reference) 

Male  1.795 (1.461-2.206) *** 1.527 (1.106-2.11) ** 

Age at diagnosis, y.o   

0-39 1 (reference) 1 (reference) 
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40-59 1.656 (0.712-3.852) 1.005 (0.416-2.428) 

60-79 3.408 (1.488-7.807) *** 1.413 (0.593-3.369) 

80+ 9.783 (4.185-22.868) *** 3.888 (1.536-9.836) *** 

Race   

Non-Hispanic white  1 (reference) 1 (reference) 

Non-Hispanic black 1.516 (1.172-1.961) ***  2.171 (1.443-3.267) *** 

Hispanic  1.081 (0.766-1.526) 1.066 (0.628-1.812) 

Other  1.048 (0.741-1.481) 1.492 (0.891-2.5) 

Cancer Site   

Colon 1 (reference) 1 (reference) 

Esophagus 2.671 (.675-10.579) 3.366 (0.337-33.598) 

Stomach 1.075 (0.503-2.295) 0.885 (0.277-2.83) 

Rectum 1.17 (0.402-3.408) 1.656 (0.356-7.714) 

Small intestine 1.237 (0.57-2.688) 1.369 (0.42-4.465) 

Other  0.857 (0.218-3.36) 0.924 (0.148-5.758) 

Tumor stage   

Localized  1 (reference)  1 (reference) 

Regional by direct extension only 1.5 (1.075-2.094) ** 2.165 (1.333-3.517) *** 

Regional lymph nodes involved only 0.826 (0.202-3.386) 0 

Regional by both direct extension and 

lymph node involvement 
3.853 (1.551-9.57) *** 5.55 (1.695-18.169) *** 

Distant  3.865 (2.977-5.019) *** 6.586 (4.534-9.567) *** 

Living area    

Counties in metropolitan areas of 1 

million persons  
1 (reference) 1 (reference)  

Counties in metropolitan areas of 

250,000 to 1 million persons  
1.047 (0.82-1.335) 0.98 (0.657-1.462) 

Counties in metropolitan areas of 

250,000 persons  
0.98 (0.647-1.484) 1.276 (0.704-2.314) 

Nonmetropolitan counties adjacent to 

a metropolitan area 
1.094 (0.723-1.654) 1.362 (0.73-2.541) 

Nonmetropolitan counties not adjacent 

to a metropolitan area 
1.151 (0.695-1.907) 1.871 (0.827-4.235) 

Income per year    

< $35,000 1 (reference) 1 (reference)  

$35,000-44,999 1.63 (0.746-3.563) 3.064 (0.697-13.461) 

$45,000-54,999 1.255 (0.569-2.77) 2.381 (0.533-10.622) 

$55,000-64,999 1.275 (0.579-2.808) 3.233 (0.728-14.357) 

$65,000-74,999 0.951 (0.418-2.163) 1.72 (0.366-8.086) 

$75,000+ 1.044 (0.465-2.345) 2.352 (0.509-10.867) 

Marital Status    

Married  1 (reference) 1 (reference) 

Single  1.53 (1.154-2.028) *** 1.646 (1.095-2.476) ** 

Divorced/separated  1.401 (0.999-1.966) 1.344 (0.788-2.294) 

Widowed  1.975 (1.494-2.61) *** 1.492 (0.907-2.455) 

Radiation    

No 1 (reference) 1 (reference) 

Yes  1.471 (0.334-6.49) 0.75 (0.09-6.272) 

Chemotherapy    

No 1 (reference) 1 (reference) 

Yes  0.987 (0.79-1.233) 1.687 (1.19-2.392) *** 

*** p<0.01, ** p<0.05. 
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4. Discussion 

By the way of this nationally representative large study, we found that non-Hispanic whites are 

more likely to be affected with GIST. The stomach is the most commonly affected site, and most patients 

are diagnosed at a localized stage of the disease. The majority of patients did not undergo chemotherapy. 

Non-Hispanic blacks, older patients, male patients, advanced disease state and single/widowed patients 

had a higher mortality. Furthermore, patients that underwent chemotherapy seemed to have a higher 

CSM. 

Most patients in our cohort were diagnosed between the age of 60 and 79 years which overlaps 

with the findings in the literature where a median age of diagnosis was found to be between 65 and 

69 years [9,15,16]. A male to female ratio in our cohort was found to be almost 1:1, which is in 

accordance with the current literature [9]. However, non-Hispanic Whites were the most affected in 

the past decade alone, which contrasts with the current literature where the most affected ethnicity 

is African Americans [5,17]. A study by Ulanja et al. on the racial disparity on incidence of GIST, 

using the SEER database, over a period from 2002 and 2015 demonstrated that GIST was more 

common among African Americans [17]. We unveiled that over the past 2 decades non-Hispanic 

Whites were more than non-Hispanic Blacks, however while considering the last decade alone, the 

opposite has held true. 

Our cohort found that GIST was most likely diagnosed in metropolitan areas of more than 1 

million people and among patients $75,000+. GIST can present with nonspecific symptoms such as 

occult Gastrointestinal (GI) bleeding, asymptomatic, abdominal discomfort, acute abdomen, or 

asymptomatic abdominal mass [18–22]. Thus, GISTs can be detected during an endoscopic study; 

elective surgical procedures (e.g., sleeve gastrectomy for patients with obesity; or on imaging done 

for another purpose [23]. Therefore, multiple visits to the physician or access to advanced surgical or 

endoscopic techniques may be required before making the diagnosis. People living in metropolitan 

areas are more likely to have access to advanced surgical and endoscopic techniques. Furthermore, 

imaging such as computed tomography (CT), Magnetic resonance imaging (MRI) or positron 

emission tomography (PET) scanning using fluorodeoxyglucose (FDG-PET) in combination with CT 

(PET-CT) can be used to evaluate the primary tumor [24]. These imaging modalities can be quite 

expensive and will be affordable to patients with higher yearly income. 

Our study did not find any mortality differences among different primary sites affected with 

GIST. Contrastingly, a study by Miettinen et al. revealed that the gastric location had more favorable 

survival outcomes compared with those arising from other sites in the GI tract [25]. Equivalent results 

were found in studies by Khan et al. and Kukar et al. where non-gastric/non-small intestinal location 

(esophagus and ascending and sigmoid colon) was associated with worse overall survival [15,26]. 

Older patients had a higher mortality in our cohort, for both OM and CSM. These findings mirror 

those found in the literature where patients older than 60 years of age had worse survival outcome 

compared to their younger counterparts likely pertaining to their weak immune system [15,27]. 

Non-Hispanic black patients were found to have a higher OM and CSM when compared to other 

races. This finding contrasts with the findings of the studies done by Ulanja et al. and the analysis 

done by Cheung et al. after 2000 [17,28]. However, Cheung et al. found a higher mortality rate in 

African American compared to other races before the year 2000, and this was thought to be due lower 

rates of surgical excision of the primary tumor among African Americans [28]. Male patients were 

found to have a worse outcome compared to their female counterparts which is in adequacy with 

current findings in the literature [29]. 

Marital status has been portrayed as an independent prognostic factor in several series around 

the globe, with married patients having a favorable outcome [30–39]. An explanation for this 

observation could be a better social assistance among married patients. The current study indeed 

found that single patients had a higher CSM and overall mortality. Furthermore, widowed patients 

were found to have higher OM. With these findings, we hope to encourage clinicians (oncologists 

and primary care physicians) to involve family members of non-married patients early during the 

disease course, as the social support may help improve survival of patients with GIST. 
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Patients that underwent chemotherapy were found to have a higher CSM in our cohort. This 

contrasts with the literature where the use of Chemotherapies, either as adjuvant or neoadjuvant 

treatment, such as Tyrosine Kinase inhibitors (Imatinib) have been associated with better overall 

survival [40]. This could be explained by the toxic effects of chemotherapy. Thus, treating physicians 

should weigh in the true benefit of starting such patients on chemotherapy against the adverse effects 

of the therapy. 

Certain limitations must be considered when interpreting the results of this study. Information 

on patients that underwent surgery was not used in our cohort as the information available was 

reported as either “yes” or “no/unknown”. Furthermore, the SEER database, the largest cancer 

database in the USA, that is publicly available, does not provide information on comorbidities. 

5. Conclusion 

To summarize the findings of this original study, as one would expect, older patients and those 

with advanced disease had a worse prognosis. Furthermore, we found that non-Hispanic blacks, 

male patients and those that received chemotherapy have a higher mortality with GIST, whereas 

married patients had a lower mortality. This data can assist treating oncologists and or primary care 

physicians to identify specific patient populations that may need closer follow up and a more 

aggressive therapy. With an effort to improve survival of non-married patients, we hope to encourage 

clinicians to be on the lookout for a robust social support for patients with GIST as this could play a 

determinant role in lowering mortality. We propose that elderly Black males with a diagnosis of GIST 

should be closely followed up compared to other patient groups. This study paves the way for future 

studies addressing the interaction between the independent prognosis factors found in this cohort. 
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