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Abstract

Background: Gastrointestinal stromal tumors (GISTs) are associated
with a substantial economic burden to the healthcare system despite
their relatively low incidence and prevalence compared to other more
common malignancies. This study aimed to evaluate trends in GIST-
related hospitalizations, inpatient mortality, and the financial burden
of GISTs in the United States.

Methods: The National Inpatient Sample (NIS) database from 2016
to 2020 was used to identify adult hospitalizations (age > 18 years)
with a primary diagnosis of GIST. A multivariate logistic regression
along with Chi-square and #-tests was performed using SAS 9.4 soft-
ware to analyze inpatient GIST-associated mortality, inflation-adjust-
ed total hospital charge (THC), and length of stay (LOS) during the
study period.
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Results: The study analyzed 48,690 hospitalizations (49.2% female,
mean age 64.2 years, 38.2% clective admissions) with a primary di-
agnosis of GIST between 2016 and 2020. Annual GIST-related hos-
pitalizations increased from 2,645 in 2016 to 11,565 in 2020 (P =
0.1208). The most common tumor location was stomach (48.5%), fol-
lowed by small intestine (18.7%), large intestine (3.6%), and rectum
(1.6%). There was a non-significant reduction in inpatient mortality
from 4.16% in 2016 to 3.29% in 2020 (P = 0.807). Overall, 36.2%
of patients had THC between $10,000 and $20,000 (36.5% in 2016
vs. 34.7% in 2020, P = 0.0001), and 9.8% of patients had a THC >
$40,000 (8.3% in 2016 vs. 12.6% in 2020, P = 0.0001). Furthermore,
61.5% of patients had LOS of fewer than 5 days (59.16% in 2016 vs.
61.39% by 2020, P=10.0001), and 38.5% had LOS of 5 days or more
(40.84% in 2016 vs. 38.61% in 2020, P = 0.0001). The proportion
of GISTs treated with endoscopic resection has remained stable with
13.02% in 2016 and 13.01% in 2020 (P = 0.08). Additionally, the pro-
portion of surgical excisions decreased from 26.8% in 2016 to 21.4%
in 2020 with a statistically significant trend (P = 0.004).

Conclusions: GIST-related inpatient mortality between 2016 and
2020 has remained stable, and endoscopic and surgical interventions
have become more common for the management of GISTs. This has
been accompanied by a significant rise in overall inflation-adjusted
hospitalization costs in the study period. These findings highlight the
need for continued optimization of care and resource allocation for
GIST management.
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Introduction

Gastrointestinal stromal tumors (GISTs) are the most common
mesenchymal tumor of the gastrointestinal (GI) tract, with an
annual global incidence ranging from 7 to 20 cases per million
adults and a prevalence of 129 per million adults [1-5]. Although
GISTs account for less than 1% of all GI tumors, their clini-
cal and economic burden is disproportionately high, reflecting a
substantial impact despite their relatively lower incidence com-
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pared to more common malignancies such as adenocarcinoma
[5-7]. The most common sites for GISTs are the stomach and
small intestine [8, 9]. Treatment options include endoscopic or
surgical resection for non-metastatic disease and tyrosine kinase
inhibitors (TKIs) such as imatinib for advanced and metastatic
GIST. The prognosis for GIST varies significantly based on dis-
ease stage and tumor location. The 5-year survival rate for local-
ized GIST is 95%, but it decreases to 52% for cases with distant
metastases, with a cumulative 5-year disease-specific survival
(DSS) estimated at 82% [10, 11]. The healthcare costs associ-
ated with GISTs are significant, with cumulative 5-year costs for
patients without recurrence estimated at $83,400, while recur-
rence costs exceed $100,000 over the same period [6].

Historically, a noticeable increase in the incidence of
GISTs was reported from 2000 to 2005 attributable to the
classification of sarcomas as GISTs [12, 13]. Recent studies
have suggested that GISTs located outside the stomach and
small bowel, among other factors such as tumor size greater
than 5 cm, high histologic grade, age over 60, and the pres-
ence of distant metastases, have been associated with poorer
outcomes. Conversely, factors such as female sex and under-
going primary surgery were associated with improved overall
survival [12]. A 2009 National Inpatient Sample (NIS)-based
study using 1 year of hospitalization data showed that GIST
patients experience a greater inpatient burden, including long-
er hospital stays, higher total charges, and increased mortality,
compared to patients without GISTs [7].

Despite the significant economic burden and healthcare
utilization associated with GISTs, there is a notable paucity of
recent data on its trends and outcomes, particularly in the inpa-
tient setting. This study aimed to analyze trends and outcomes
of GIST in the United States using the NIS from 2016 to 2020.
Hence, in this study, we use the NIS database from 2016 to
2020 to assess hospitalization characteristics, inpatient mortal-
ity, and the burden of GISTs on the US Healthcare System. Ad-
ditionally, we also attempt to identify trends in hospitalizations
and healthcare utilization for GIST over this 5-year period.

Materials and Methods

Study design and data source

This was a retrospective study that utilized the NIS to analyze
hospitalizations in the USA 2016 - 2020. For the purposes of
this study, the NIS data from 2016 to 2020 were derived using
the International Classification of Diseases, Tenth Revision,
Clinical Modification/Procedure Coding System (ICS-10 CM/
PCS).

Study population and outcome measures

This study included all adult (> 18 years) hospitalizations with
a primary diagnosis of GIST from 2016 to 2020. ICD-10 code
C49.A (C49.A0, C49.A1, C49.A2, C49.A3, C49.A4, C49.AS,
C49.A9) was used for the study.

Outcome measures included GIST-related hospitalization

trends, inpatient mortality, and the disease’s financial and hos-
pitalization burden in terms of length of hospital stay (LOS)
and total hospital charge (THC). A retrospective multivariate
analysis was performed using SAS 9.4 software to analyze in-
patient GIST-associated mortality, THC, and LOS during the
study period. We obtained the THC using the Healthcare Cost
and Utilization Project (HCUP) cost-to-charge ratio (CCR)
and adjusted THC for inflation using the Agency for Health-
care Research and Quality (AHRQ) Medical Expenditure Pan-
el Survey (MEPS) 2020 index for inpatient hospital care as a
reference [14, 15].

Statistical analysis

All statistical analysis was conducted using SAS 9.4 software
(SAS Institute, Cary, NC, USA). Weighted samples were used
and descriptive statistics were calculated to determine patient
demographics, hospitalization characteristics, and clinical pa-
rameters. Descriptive statistics were used to characterize the
study population, and Chi-square and #-tests were conducted
to assess differences in categorical and continuous variables,
respectively. Trends over time were analyzed using Chi-square
tests for trend or #-tests, as appropriate. Baseline characteris-
tics included age, sex, race, insurance type, mean household
income quartiles, and hospital characteristics based on loca-
tion and teaching status. THC values were adjusted for infla-
tion using the AHRQ MEPS 2020 index. Two-sided P-values
with a significance threshold of 0.05 were used for all statisti-
cal tests and analyses were conducted as per HCUP guidelines
for the NIS database.

Ethical considerations

The NIS database is de-identified and does not include any
patient or hospital-specific identifiers. Hence, our study is ex-
empt from the Institutional Review Board (IRB) approval in
accordance with the guidelines established by our institutional
IRB for the analysis of HCUP-NIS database study and this
study was conducted in compliance with the ethical standards
of the responsible institution on human subjects as well as with
the Helsinki Declaration.

Data availability statement

The NIS is a large publicly available database in the United
States with data on over seven million hospital stays annually
along with de-identified information on patient demograph-
ics, diagnoses, and hospitalization characteristics [16]. As a
component of the HCUP, the NIS uses stratified sampling to
generate an all-payer dataset. The NIS collects weighted data
on over 35 million hospital admissions per year. Key data like
patient demographics, hospital characteristics (including size
and location), the primary discharge diagnosis, and procedures
carried out during hospital stays are included in this de-identi-
fied database that is accessible to the public.
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Results

Hospitalization characteristics

The study analyzed 48,690 hospitalizations (38.2% elective
admissions) with the primary diagnosis of GIST for admission
from 2016 to 2020 (Table 1). There was an increase in the an-
nual total number of hospitalizations from GIST in the USA
from 2,645 in 2016 to 11,565 in 2020 without a statistically
significant trend (P = 0.1208) as demonstrated in Figure 1. Fe-
males made up 49.2% of the study cohort. The mean age for
these patients decreased from 66.5 years in 2016 to 64.2 years
in 2020. The age group 65 - 84 years comprised the highest
proportion (50.1%) of the patients followed by 45 - 64 years
(34.3%) and > 84 years (8.8%). In terms of racial distribu-
tion, the majority of patients were White (58.5%), followed
by Black (21.1%), Hispanic (8.3%), Asian or Pacific Islander
(5.7%), and Native American (0.3%).

Regional distribution

In terms of hospital regions, the number of GIST-related hos-
pitalizations was highest in hospitals in the Southern region
(36.4%) followed by the West (21.9%), Midwest (21.4%), and
Northeast (20.3%) (Fig. 2). Urban teaching hospitals account-
ed for the majority of cases (82.7%). The proportion of GIST-
related hospitalizations across different geographical regions
was relatively similar from 2016 to 2020 (Table 1).

Clinical outcomes

The most common GIST location was the stomach (48.5%),
followed by the small intestine (18.7%), large intestine
(3.6%), rectum (1.6%), and unspecified sites (24.1%) (Fig. 3).
Between 2016 and 2020, the inpatient mortality rate for pa-
tients with hospitalization from GISTs in the USA was 4.16%
in 2016 vs. 3.29% in 2020, without a statistically significant
trend from 2016 to 2020 (P = 0.807) (Fig. 4). Overall, 36.2%
of patients had a THC between $10,000 and $20,000 (36.5%
in 2016 vs. 34.7% in 2020, P < 0.0001), and 9.8% of patients
had a THC greater than $40,000 (8.3% in 2016 vs. 12.6% in
2020, P <0.0001) (Table 2). Mean inflation-adjusted THC in-
creased from $20,242 in 2016 to $22,905 in 2020 (P < 0.0001).
Additionally, 61.5% of GIST patients had a total LOS of fewer
than 5 days (59.16% in 2016 vs. 61.39% by 2020, P=0.0001),
and 38.5% had an LOS of 5 days or more (40.84% in 2016 to
38.61% in 2020, P = 0.0001) (Fig. 5).

Between 2016 and 2020, a total of 1,140 endoscopic ex-
cisions, 2,209 surgical excisions, and 489 surgical resections
were performed for GIST (Table 3). The proportion of inpa-
tient endoscopic excisions for GISTs has remained stable from
13.02% in 2016 to 13.01% in 2020 without a statistically sig-
nificant P-trend (P = 0.08). The proportion of surgical resec-
tions increased from 3.96% in 2016 to 5.66% in 2020 with-
out a statistically significant P-trend (P = 0.16). Additionally,

the proportion of surgical excisions decreased from 26.8% in
2016 to 21.4% in 2020 with a statistically significant trend (P
=0.004) (Table 3).

Discussion
Overview

In this study of hospitalized patients with GIST, we analyzed
trends in hospitalizations, patient demographics, tumor loca-
tions, clinical outcomes, LOS, and treatment costs between
2016 and 2020. Our findings demonstrated an overall increase
in GIST-related hospitalizations over the study period without
a statistically significant trend, with the majority of cases oc-
curring in the 65 - 84 age group and an almost equal gender
distribution. The stomach was the most common tumor site,
followed by the small intestine. Although there was a non-
statistically significant reduction in inpatient mortality, there
was a significant increase in inflation-adjusted THCs, with a
greater proportion of patients incurring charges above $40,000
by 2020. The LOS for most patients was fewer than 5 days,
with a significant increase in this category during the study
period. Notably, the proportion of endoscopic excisions re-
mained stable, whereas the proportion of surgical excisions
decreased significantly.

Hospitalization characteristics

The study of trends in GIST-associated hospitalizations re-
mains limited. The population-based study from the Nether-
lands Cancer Registry shows that the incidence of non-met-
astatic GIST increased from 3.1 per million person-years in
2001 to 7.0 per million person-years in 2012 [17]. A systemic
review of 29 studies across 19 countries by Soreide et al re-
ported the most common overall incidence rates to be between
10 and 15 cases per million population per year. The highest
rates were observed in regions such as China (Hong Kong and
Shanghai), Taiwan, Korea, and Norway, with incidences rang-
ing from 19 to 22 cases per million population per year [3].
In contrast, the incidence in North America is reported to be
lower, with rates in the United States and Canada in most stud-
ies typically ranging from 7 to 8 cases per million population
per year [3, 18, 19].

Our study demonstrates an increase in GIST-related hospi-
talizations from 2,645 in 2016 to 11,565 in 2020, although this
trend was not statistically significant (Table 1). Our findings
were consistent with the population-based studies by Khan
et al (2022) and Alvarez et al showing an overall increase in
GIST cases since 2000 [12, 20]. Since the National Compre-
hensive Cancer Network (NCCN) guidelines for initial diag-
nostic workup for GIST have remained fairly unchanged over
the years, the broader availability of advanced diagnostic im-
aging, particularly at urban teaching hospitals, may help ex-
plain the rise in GIST-related hospitalizations observed in our
study [21, 22].

Regarding patient characteristics, hospitalizations were
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Table 1. Baseline Characteristics of GIST Hospitalizations From NIS 2016 - 2020

Characteristics 2016 2017 2018 2019 2020
Total 2,645 10,455 11,550 12,475 11,565
Age (years), N (%)
18 - 44 160 (6.0%) 655 (6.3%) 855 (7.4%) 785 (6.3%) 830 (7.2%)
45 - 64 960 (36.3%) 3,740 (35.8%) 3,955 (34.2%) 4,265 (34.2%) 3,775 (32.6%)
65 - 84 1,280 (48.4%) 5,235 (50.1%) 5,740 (49.7%) 6,245 (50.1%) 5,915 (51.1%)
> 84 250 (9.5%) 825 (7.9%) 1,000 (8.7%) 1,180 (9.5%) 1,020 (8.8%)
Sex, N (%)
Male 1,355 (51.2%) 5,420 (51.8%) 5,940 (51.4%) 6,300 (50.5%) 5,700 (49.3%)
Female 1,290 (48.8%) 5,035 (48.2%) 5,610 (48.6%) 6,175 (49.5%) 5,865 (50.7%)
Race, N (%)
White 1,595 (60.3%) 6,010 (57.5%) 6,725 (58.2%) 7,380 (59.2%) 6,790 (58.7%)
Black 535 (20.2%) 2,170 (20.8%) 2,540 (22.0%) 2,675 (21.4%) 2,360 (20.4%)
Hispanic 155 (5.9%) 835 (8.0%) 935 (8.1%) 1,030 (8.3%) 1,105 (9.6%)
Asian or Pacific Islander 130 (4.9%) 650 (6.2%) 545 (4.7%) 735 (5.9%) 725 (6.3%)
Native American 15 (0.6%) 35(0.3%) 30 (0.3%) 40 (0.3%) 25 (0.2%)
Other 95 (3.6%) 420 (4.0%) 490 (4.2%) 395 (3.2%) 360 (3.1%)
Region of hospital, N (%)
Northeast 560 (21.2%) 2,055 (19.7%) 2,290 (19.8%) 2,655 (21.3%) 2,335 (20.2%)
Midwest 565 (21.4%) 2,415 (23.1%) 2,485 (21.5%) 2,620 (21.0%) 2,345 (20.3%)
South 925 (35.0%) 3,695 (35.3%) 4,230 (36.6%) 4,580 (36.7%) 4,290 (37.1%)
West 600 (22.7%) 2,290 (21.9%) 2,545 (22.0%) 2,620 (21.0%) 2,595 (22.4%)
Status of the hospital, N (%)
Rural 115 (4.3%) 405 (3.9%) 475 (4.1%) 420 (3.4%) 475 (4.1%)

Urban non-teaching
Urban teaching

Median household income for patient’s
zip code (based on current year), N (%)

0 to 25th percentile

26th to 50th percentile (median)

51st to 75th percentile
76th to 100th percentile
Variable
Total (2016 - 2020)
Congestive heart failure
Chronic pulmonary disease
Hypertension
Diabetes mellitus
Hypothyroidism
Renal failure
Liver disease
Peptic ulcer disease with bleeding
Metastatic cancer
Elective admission
Non-elective admission
Coagulopathy
Chronic blood loss anemia
Alcohol abuse
Drug abuse

430 (16.3%)
2,105 (79.6%)

710 (26.8%)
560 (21.2%)
650 (24.6%)
655 (24.8%)

Cumulative value, N (%) (2016 - 2020)

48,695
4,950 (10.2%)
7,545 (15.5%)

29,575 (60.7%)
12,135 (24.9%)

6,565 (13.5%)
6,890 (14.1%)
3,334 (6.8%)
2,130 (4.4%)
7,665 (15.7%)

18,610 (38.2%)
30,030 (61.7%)

3,200 (6.6%)
2,050 (4.2%)
1,340 (2.8%)
609 (1.3%)

1,675 (16.0%)
8,375 (80.1%)

2,725 (26.1%)
2,325 (22.2%)
2,505 (24.0%)
2,745 (26.3%)

1,515 (13.1%)
9,560 (82.8%)

3,135 (27.1%)
2,780 (24.1%)
2,735 (23.7%)
2,775 (24.0%)

1,390 (11.1%)
10,665 (85.5%)

3,255 (26.1%)
2,680 (21.5%)
3,090 (24.8%)
3,320 (26.6%)

1,520 (13.1%)
9,570 (82.7%)

2,820 (24.4%)
2,855 (24.7%)
2,645 (22.9%)
3,105 (26.8%)

GIST: gastrointestinal stromal tumor; NIS: National Inpatient Sample.
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Figure 1. Annual trends in hospitalizations for gastrointestinal stromal tumors: analysis of the National Inpatient Sample 2016 -
2020.

GIST-related
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Figure 2. Distribution of gastrointestinal stromal tumor-related hospitalizations based on hospital location in the United States
(2016 - 2020): analysis of the National Inpatient Sample 2016 - 2020.
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Figure 3. Annual trends in percentage distribution of gastrointestinal stromal tumors based on tumor location: analysis of the

National Inpatient Sample 2016 - 2020.

most common among patients aged 65 - 84 years, consist-
ent with findings from prior studies [9, 12]. In our study, pa-
tients from the 0-25th percentile income quartile represented
a slightly higher proportion of hospitalizations. The overall
proportion of GIST-related hospitalizations during the study
period have remained stable across different income quartiles.
Additionally, we observed a rising proportion of GIST-related

hospitalizations occurring in urban teaching hospitals, which
increased from 79.6% in 2016 to 82.7% in 2020. This shift
may have contributed to the overall rising trend in hospitaliza-
tions, as urban teaching hospitals tend to have more advanced
diagnostic and treatment capabilities.

Common comorbidities noted among GIST patients were
hypertension, diabetes mellitus, and chronic pulmonary dis-

(p-trend=0.807)
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Figure 4. Annual trends in inpatient mortality for gastrointestinal stromal tumors: analysis of the National Inpatient Sample

2016 - 2020.
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Table 2. Annual Trends in Mortality, Tumor Location, Hospital Stay, and Treatment Costs for GISTs From NIS 2016 - 2020

2016 2017 2018 2019 2020 P-trend
Mortality, N (%) 110 (4.16%) 290 (2.77%) 380 (3.29%) 335 (2.69%) 380 (3.29%) 0.807
Tumor location
Esophageal 25 (0.9%) 90 (0.9%) 110 (1.0%) 125 (1.0%) 105 (0.9%)
Stomach 1,335 (50.5%) 5,335 (51.0%) 5,735 (49.7%) 5,880 (47.1%) 5,330 (46.1%)

Small intestine
Large intestine
Rectum
Unspecified

Length of hospital stay, N (%)
Fewer than 5 days

5 days or more

Up to 10,000

Total hospital charge (USD), N (%)

465 (17.6%)
75 (2.8%)
45 (1.7%)
625 (23.6%)

1,550 (59.16%)
1,070 (40.84%)

905 (34.9%)

1,790 (17.1%)
295 (2.8%)
170 (1.6%)
2,405 (23.0%)

6,235 (60.24%)
4,115 (39.76%)

3,485 (33.4%)

2,105 (18.2%)
515 (4.5%)
145 (1.3%)
2,755 (23.9%)

7,245 (63.55%)
4,155 (36.45%)

4,005 (34.7%)

2,455 (19.7%)
465 (3.7%)
215 (1.7%)
3,045 (24.4%)

7,550 (61.21%)
4,785 (38.79%)

3,925 (31.6%)

2,280 (19.7%)
395 (3.4%)
205 (1.8%)
2,900 (25.1%)

7,020 (61.39%) <0.0001

4,415 (38.61%)

3,240 (28.3%)

10,000 - 20,000 945 (36.5%) 3,855 (36.9%) 4,295 (37.2%) 4,480 (36.1%) 3,975 (34.7%)
20,000 - 30,000 325 (12.5%) 1,570 (15.1%) 1,675 (14.5%) 1,920 (15.5%) 2,000 (17.5%)
30,000 - 40,000 200 (7.7%) 690 (6.6%) 635 (5.5%) 755 (6.1%) 795 (6.9%)
More than 40,000 215 (8.3%) 820 (7.9%) 925 (8.0%) 1,335 (10.7%) 1,445 (12.6%)
Mean total hospital charge adjusted 20,242 19,373 18,902 21,033 22,905 <0.0001

for inflation (USD)

GISTs: gastrointestinal stromal tumors; NIS: National Inpatient Sample.

ach and small intestine were identified as the primary sites
for GISTs, collectively accounting for nearly two-thirds of
cases over the study period. This distribution aligns with ex-
isting literature, which reports that approximately 50-60% of

case (Table 1). Additionally, metastatic cancer was noted in
15.7% of hospitalizations. The predominance of non-elective
admissions (61.7%) further indicates that many hospitaliza-
tions were driven by urgent or emergent needs. The stom-

(p=0.0001)
12500 B Total
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Figure 5. Annual trends in length of hospital stay for gastrointestinal stromal tumors: analysis of the National Inpatient Sample
2016 - 2020.
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Table 3. Trends in Endoscopic and Surgical Interventions for GISTs From NIS 2016 - 2020

2016 2017

2019 2020 Total P-trend

Endoscopic excision, N (%) 69 (13.02%) 228 (10.9%)
21 (3.96%) 107 (5.12%)

142 (26.8%) 490 (23.4%)

Surgical resection, N (%)

Surgical excision, N (%)

246 (10.65%)
107 (4.63%)
539 (23.3%)

296 (11.86%) 301 (13.01%) 1,140  0.08
123 (4.93%)  131(5.66%) 489 0.16
544(21.8%) 494 (21.4%) 2209  0.0045

GISTs: gastrointestinal stromal tumors; NIS: National Inpatient Sample.

GISTs originate in the stomach and 20-30% in the small in-
testine [3, 12]. The majority of hospitalizations in our study
were among White, followed by Black, Hispanic, and Asian
or Pacific Islander populations. Interestingly, previous studies
have suggested that GIST incidence may be higher in African
Americans compared to other ethnic groups, highlighting po-
tential racial differences in disease prevalence or healthcare
utilization patterns [23, 24]. Our study results for the year 2020
should be interpreted with caution as the COVID-19 pandemic
may have disrupted typical hospitalization patterns [25].

Inpatient mortality

Several studies have reported that extra-gastric GISTs have
higher malignant potential and are associated with poorer out-
comes [26, 27]. The population-based study by Khan et al re-
ported that GISTs located outside the stomach and small bowel
were associated with poorer outcomes [12]. Another popula-
tion-based study reported the 5-year GIST-specific mortality
to be 12.9% [28].

Our study showed an overall annual mortality of 4.16%
in 2016 to 3.29% in 2020, without a statistically significant
P-trend. For comparison, a previous study by Datar et al based
on the analysis of the NIS database in 2009 showed a mortality
rate of 4.62% in patients with GISTs [7]. The lower observed
mortality in our study compared to previous studies may stem
from early diagnosis, improved management, and better fol-
low-up for GIST. Imatinib is a TKI that was first approved
by the US Food and Drug Administration (FDA) for GISTs in
2002. In recent years, several newer TKIs have also received
FDA approval, further expanding the therapeutic options
available for GIST management, and the slight reduction in
inpatient mortality noted from 2016 to 2020 in our study could
be from the improved therapeutic options for GISTs [29, 30].
It is important to note that the inpatient mortality in patients
hospitalized with a diagnosis of GIST may be different from
mortality secondary to GISTs in the general population. Fur-
ther research is needed to assess GIST-related mortality based
on clinical staging and other risk factors to better understand
prognostic factors that could guide therapeutic interventions.

Burden of GIST on the US Healthcare System

GISTs impose a substantial economic burden on the healthcare
system, as evidenced by the significant upward trend in hos-
pital charges. Our study demonstrated that the mean inflation-
adjusted THC increased from $20,242 in 2016 to $22,905 in

2020. Additionally, the proportion of patients with a THC ex-
ceeding $40,000 increased significantly, from 8.3% in 2016 to
12.6% in 2020.

A retrospective study estimated that GIST-attributable
cost in the first year after surgical resection was approximately
$23,300 and the economic burden associated with GIST in-
creases nearly twice upon the recurrence of GIST [6]. Com-
paring our results to prior studies, Datar et al reported a mean
THC of $49,429 for GIST-related hospitalizations based on
2009 NIS data, which appears higher than the total charges
observed in our study. Several factors could explain this differ-
ence. Firstly, advancements in diagnostic and therapeutic tech-
nologies may have contributed to the shortened LOS in recent
years, thereby reducing inpatient costs. For instance, the LOS
in our study ranged from 4.87 to 5.23 days during the study
period, significantly lower than the mean LOS of 6.72 days
reported by Datar et al. Additionally, nearly 61.5% of the total
hospitalizations in our study had an LOS of fewer than 5 days,
and the longer hospital stays (5 days or more) decreased from
40.84% to 38.61% during our study period.

Additionally, our study demonstrated a statistically sig-
nificant downward trend in the proportion of surgical exci-
sions for GISTs from 26.8% to 21.4% in the study period,
whereas the proportion of inpatient endoscopic excisions for
GISTs has remained stable in the study period (Table 3). The
relatively low proportions of inpatient endoscopic or surgical
excisions are likely attributable to the increasing management
of GISTs in outpatient settings. These settings provide several
advantages, including shorter recovery times, reduced costs,
and minimized exposure to hospital-associated risks, which
collectively decrease the necessity for inpatient procedures
[31].

Moreover, studies have highlighted the significant costs
associated with TKIs for GISTs [32, 33]. Recent studies have
suggested that the introduction of TKIs has likely allowed for
quicker transitions from inpatient care to outpatient manage-
ment, reducing the necessity of extended hospital stays [34].
As a result, inpatient THC may not fully capture the true treat-
ment costs associated with GISTs. The trend toward shorter
hospital stays, minimally invasive techniques, and broader
adoption of outpatient follow-up for GISTs may contribute to
the economic burden noted in our study. Future studies should
incorporate outpatient costs to evaluate the cumulative finan-
cial impact of GIST treatment across care settings.

Strengths and limitations

This study has several key strengths and limitations. A signifi-
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cant strength lies in the study population, NIS, which is one of
the largest publicly available databases in the USA, containing
data on more than seven million hospital stays. This dataset
includes inpatient admissions from hospitals across the coun-
try, making the findings broadly applicable to healthcare insti-
tutions nationwide. Consequently, the NIS database would be
optimal for identifying key trends in GIST-related hospitaliza-
tions, mortality, and other clinical outcomes, thereby allowing
us to draw meaningful conclusions.

However, there are a few limitations of the study. Firstly,
the NIS database does not provide data on the severity of
GIST, time to diagnosis, hospital course, or other aspects of
treatment for GIST. Furthermore, since this study is retro-
spective, all the inherent biases of retrospective studies also
apply to this study. The hospitalizations recorded in the NIS
database are based on the diagnosis of GIST rather than in-
dividual patients. Hence, the individuals admitted multiple
times for the same diagnosis may have been counted more
than once in the dataset. Lastly, since NIS is an administra-
tive dataset and is based on specific codes, the possibility of
coding errors cannot be excluded. Despite the limitations, we
believe that the large sample size of our study over a 5-year
period and comprehensive analysis provide valuable insights
into the GIST-related trends and outcomes over the study pe-
riod.

Conclusion

Our study highlights a notable increase in GIST-related hos-
pitalizations, predominantly among older adults, with the
stomach and small intestine remaining the most common tu-
mor sites. While inpatient mortality showed a slight, non-sta-
tistically significant decline, there was a marked rise in THCs.
The evolving management landscape of GISTs is evident from
the shift toward shorter hospital stays, a substantial decrease
in surgical excisions, and stable rates of endoscopic interven-
tions. Our study findings provide insights into the changing
landscape of GISTs, highlighting the need to optimize diag-
nostic and therapeutic strategies to mitigate the growing eco-
nomic burden of GISTs on the healthcare system.
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