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Background: Gastrointestinal (GI) bleeding is one of the common symptoms of GI stromal tumor (GIST).
Although several studies have highlighted its prognostic role, conclusions have been inconsistent. This study
aimed to investigate the prognosis of GIST patients with GI bleeding.

Methods: Primary GIST patients who underwent complete resection and did not receive adjuvant imatinib
therapy from January 2003 to December 2008 were reviewed. The Kaplan-Meier method was used to
estimate recurrence-free survival (RFS), and multivariate analysis was performed using the Cox proportional
hazard model. Propensity score matching (PSM) was conducted to reduce confounders. A systematic review
of the published articles in the PubMed, Embase, Cochrane Collaboration, and Medline databases was also
conducted, and the inclusion criteria were determined using PICOS (patients, intervention, comparison,
outcomes, and study design) principles.

Results: In total, 84 patients presenting with GI bleeding and 90 patients without GI bleeding were
enrolled in this study. The median time of follow-up was 140 months (range, 10-196 months), and
38 patients developed tumor recurrence/metastasis. For all patients, the multivariate analysis indicated that
tumor location [hazard ratio (HR) =3.48, 95% confidence interval (CI): 1.78-6.82, P<0.001], tumor size (HR
=1.91, 95% CI: 1.05-3.47, P=0.035), mitotic index (MI; HIR =5.69, 95% CI: 2.77-11.67, P<0.001), and age
(HR =2.68, 95% CI: 1.49-4.82, P=0.001) were the independent prognostic factors for poor RFS. However,
GI bleeding was not associated with RFS (HR =1.21, 95% CI: 0.68-2.14, P=0.518). After PSM, 45 patients
from each group were included, and it was found that GI bleeding was still not the independent prognostic
factor (HR =1.23, 95% CI: 0.51-2.97, P=0.642). Moreover, the pooled results of our study and six previously
reported studies showed that GI bleeding was not the independent prognostic factor (HR =1.45, 95% CI:
0.73-2.86, P=0.287).

Conclusions: In this study, tumor location, tumor size, MI, and age were independent prognostic factors
in primary GIST patients who underwent radical resection. However, GI bleeding was not associated with
worse RFS.
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Introduction

Gastrointestinal stromal tumors (GISTS) account for about
20% of soft tissue sarcomas and are considered the most
common mesenchymal tumor in the digestive tract (1).
GISTs can occur at any site in the digestive tract; the most
common site is the stomach (50-60%), followed by the
small intestine (30-35%), and the colorectum (5%). Only
a few tumors (<5%) occur outside the gastrointestinal
(GI) tract [extra-GIST (E-GIST)] (2). Although surgical
resection is considered the essential treatment (3), many
patients experience tumor recurrence (4). In previous
studies, patients with a GIST who underwent surgical
resection have displayed a recurrence-free survival (RFS)
rate of 30-50% at 5 years without adjuvant imatinib
therapy (5,6). Mitotic index (MI), tumor rupture, tumor
size, and tumor location are typical prognostic factors (7).
The most widely used risk stratification for primary GIST
after radical resection is the modified National Institutes
of Health (NIH) stratification (year 2008), which is based
on different combinations of the above four factors (8).
However, some researchers have demonstrated that the
modified NIH stratification (year 2008) may have some

Highlight box

Key findings

¢ Although gastrointestinal (GI) bleeding occurred more frequently
in small intestine, it was not identified as an independent
prognostic factor in primary GI stromal tumor (GIST) who
underwent radical resection.

What is known and what is new?

e Tumor size, tumor location, tumor rupture, and mitotic index (MI)
are typical prognostic factors in primary GIST. Some studies had
reported the prognostic role of GI bleeding, but the conclusions
were inconsistent.

® The meta analysis including the results of present study and 6
previously reported studies showed that GI bleeding was not
associated with the long-term prognosis of primary GIST.

What is the implication, and what should change now?

* The association between GI bleeding and prognosis remain to be
further investigated. Future studies are required to define whether
GI bleeding should be identified as a special form of tumor
rupture.
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defects. Several methods for a recurrence risk assessment
have been proposed, but the clinical utility needs further
investigation (9,10).

Tumor rupture was suggested for inclusion in the
NIH high-risk category and was considered to confer
increased recurrence risk to patient prognosis after surgical
resection (11). Meanwhile, GI bleeding has been considered
to indicate a “rupture in the gastrointestinal tract”, and
its prognostic impact on a primary GIST after complete
resection has become a concern among many researchers.
GI bleeding, abdominal pain, abdominal mass, anemia,
nausea, and vomiting are the common clinical symptoms
of GISTs (1). These symptoms are generally believed to
be related to the tumor location, tumor size, and growth
pattern of the tumor. According to reports, about 20-50%
of patients with a GIST present with GI bleeding, including
melena, hematochezia, and hematemesis (12,13). In recent
years, several studies have reported the prognostic role of
GI bleeding for GIST patients. Wan er al. (14) concluded
that the patients with GI bleeding had a superior RFS
and overall survival (OS) compared with those without GI
bleeding. However, Pih ez al. (15) showed that GI bleeding
was associated with worse 5-year survival rates of gastric
GIST. Therefore, the association between GI bleeding
and long-term prognosis of GIST patients has remained
unclear. Herein, we conducted a retrospective study and
performed a meta-analysis to investigate the clinical and
prognostic features of GIST patients with GI bleeding.
We present this article in accordance with the STROBE
reporting checklist (available at https://jgo.amegroups.com/
article/view/10.21037/jgo-22-1240/rc).

Methods
Patients

A retrospective analysis was performed to assess the
prognostic role of GI bleeding in patients with a GIST.
Patients who had undergone complete resection of a primary
GIST in our hospital from January 2003 to December 2008
were retrospectively reviewed. Clinical data including age,
sex, clinical symptoms, pathological reports, and peripheral
blood tests were obtained from medical records. The
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Jan 2008 to Dec 2008 (N=218)

Primary GIST (>2.0 cm), RO resection, CD117 (+)
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Excluded:
¢ Adjuvant imatinib (N=13)

y

174 patients were included in this study

> ¢ E-GIST (N=7)
* Missing data (N=12)
¢ Without GB symptom but OB (+) (N=12)

90 patients without GB

84 patients with GB

PSM covariates:
* Age, gender, tumor location, tumor

After PSM

Y

size, mitotic index, tumor rupture,
risk stratification, caliper =0.02

45 patients without GB

45 patients with GB

Figure 1 Patient selection flowchart of this study. GIST, gastrointestinal stromal tumor; E-GIST, extra-gastrointestinal stromal tumor; GB,

gastrointestinal bleeding; OB, occult blood; PSM, propensity score matching.

histopathological evaluation and immunohistochemistry
of cluster of differentiation 117 (CD117) were used
to diagnose the GIST. No sample size calculation was
performed due to the retrospective nature of this study (16).
The major inclusion criteria were as follows: (I) patients
with GI bleeding symptoms; (II) RO resection for
primary GISTs; (III) tumor size >2.0 cm; (IV) an Eastern
Cooperative Oncology Group (ECOG) performance status
score of 2 or less; (V) survival of more than 1 month after
surgery. The exclusion criteria were as follows: (I) tumor
size <2.0 cm; (II) E-GIST; (III) distant metastasis already
present when the tumor was diagnosed; (IV) intraoperative
tumor residual (R1 or R2 resection); (V) preoperative or
postoperative chemotherapy, radiotherapy, or targeted
therapy (including neoadjuvant or adjuvant imatinib
therapy); (VI) patients without GI bleeding symptoms but
a positive fecal occult blood test; (VII) other malignant
tumors; (VIII) missing data and incomplete variables.
Figure 1 displays the patient selection flowchart. This
study was approved by the Ethics Committee of the
First Affiliated Hospital, College of Medicine, Zhejiang
University [No. 2019(1360)]. The patients’ identities were

© Journal of Gastrointestinal Oncology. All rights reserved.

kept anonymous, and the requirement for informed consent
was waived and omitted for this retrospective analysis. The
study was conducted in accordance with the Declaration of
Helsinki (as revised in 2013).

GI bleeding was diagnosed by the presence of melena,
hematochezia, or hematemesis, with or without anemia,
but a positive fecal occult blood test without GI bleeding
symptoms was excluded. According to the definition,
patients were divided into two different groups: patients
who presented with GI bleeding (GB group), and the rest
who did not present with GI bleeding (NGB group).

Follow-up

Follow-up was performed routinely every 3-6 months for
the first 3 years, then every 6-9 months until 5 years, and
every year after 5 years. Peripheral blood tests, abdominal
computed tomography (CT), and chest X-rays were
routinely performed during the follow-up. Endoscopy,
biopsy, or other imaging examinations were performed
if necessary. Follow-up information was obtained from
out-patient medical records, the hospital tumor registry,

7 Gastrointest Oncol 2023;14(5):2028-2038 | https://dx.doi.org/10.21037/jgo-22-1240



Journal of Gastrointestinal Oncology, Vol 14, No 5 October 2023

or direct contact with patients or their families. The last
follow-up was performed in May 2019.

Systematic review and meta-analysis

Literature search and selection

A comprehensive and systematic search of the PubMed,
Embase, Cochrane Collaboration, and Medline
databases was undertaken to identify relevant studies
published between 2000 and 2022. The terms relating
to “gastrointestinal stromal tumor”, “gastrointestinal
stromal tumour”, and “GIST” were combined with terms
relating to “bleeding” and “gastrointestinal bleeding”.
The following Medical Subject Headings (MeSH) were
used: “Gastrointestinal stromal tumors”, “Gastrointestinal
Hemorrhage”, “Hematemesis”, and “Melena”, combined
with “Disease-Free Survival”, “Recurrence”, “Neoplasm
Recurrence, Local”, and “Survival Analysis”. An additional
search was conducted on the references of studies that met
the inclusion criteria for other trials or reports that were
relevant to this meta-analysis.

"The inclusion criteria were as follows: (I) the participants
of included studies were diagnosed with primary GIST
based on histology and immunohistochemistry; (II) the
exposure of interest was GI bleeding; (III) the outcome of
interest was RFS; (IV) odds ratio (OR), relative risk (RR),
or hazard ratio (HR) with a corresponding 95% confidence
interval (CI) are provided; (V) retrospective or prospective
cohort study. No publication language restriction was
applied in the present meta-analysis (Figure S1).

Data extraction and quality assessment

Data extraction was carried out independently by two
authors. The following information was extracted from each
publication: author, publication year, country, study design,
age of participants, date of diagnosis and treatment, follow-
up period, GI-bleeding/non-GI-bleeding, and OR/RR/HR
for RFS. The most adequately adjusted model was selected
to evaluate the risk value for the final analysis. Differences
in data extraction between investigators were resolved by
consensus.

The Newcastle-Ottawa scale (NOS) was used to assess the
quality of the included studies, which involves 3 main quality
parameters: 4 items for selection, 2 items for comparability,
and 3 items for outcome assessment (17). The score of each
study ranged from O to 9 stars, with a score of >7 being

considered a high-quality study (Table S1).
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Statistical analysis

Categorical variables were analyzed with the chi-square
test. Continuous variables were represented by median
values with range. One-to-one propensity score matching
(PSM) was used to control the unbalanced distributions of
covariates between the GB and NGB groups. Finally, age,
gender, mitotic rate, tumor size, tumor location, tumor
rupture, and the risk stratification were included in PSM.
PSM was conducted based on the logistic regression of
the propensity score, and the caliper was 0.02. RFS was
defined as the time from surgery to the tumor recurrence,
metastasis, or death from any cause, whichever happened
first. Patients who were alive and free of tumor recurrence/
metastasis in May 2019 were censored from the RFS
analysis. RFS was conducted by the Kaplan-Meier
method and compared using the log-rank test. The Cox
proportional hazard model was used for the multivariate
analysis to determine the independent prognosis factors,
and HR with 95% CI was also calculated. The software
SPSS 19.0 IBM Corp., Armonk, NY, USA) was used to
perform all statistical analyses. A 2-sided P value <0.05 was
considered significant.

The software Stata 12.0 (StataCorp., LLC, College
Station, TX, USA) was used to conduct the systematic
review. The HR and 95% CI from each included study
to compare the prognosis between the two groups were
collected. The potential heterogeneity between the included
studies was assessed using the Q tests and I’ statistics. In
the analysis, P<0.10 or I’>50% was considered to indicate
substantial heterogeneity, and the random-effects model
was used; otherwise, the fixed-effects model was used. The
sensitivity analysis was evaluated using the remove a single
study approach, and then we recalculated the results.

Results
Clinical and pathological features

A total of 218 patients with primary GIST (>2.0 cm) who
received surgery from January 2003 to December 2008 in
our hospital were retrospectively reviewed. According to
the inclusion and exclusion criteria, 84 patients with GI
bleeding and 90 patients without GI bleeding were finally
included in this study (Figure 1). Among the 84 patients,
there were 44 (52.4%) males and 40 (47.6%) females.
The median age was 57 years (range, 20-89 years). The
GISTs had grown in the stomach in 27 (32.1%) patients,
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Table 1 The demographic and clinicopathological characteristics before and after PSM

Before PSM After PSM
Variables
GB group (N=84) NGB group (N=90) pP* GB group (N=45) NGB group (N=45) pP*
Gender 0.570 0.673
Male 44 51 24 22
Female 40 39 21 23
Age (years) 0.362 0.667
<60 56 54 28 26
>60 28 36 17 19
Tumor size (cm) 0.071 0.734
2.1-5.0 54 51 24 24
5.1-10.0 27 27 18 16
>10.0 3 12 3 5
MI (/50 HPFs) 0.601 0.842
0-5 79 81 42 43
6-10 3 6 2 1
>10 2 3 1 1
Tumor location <0.001 0.324
Stomach 27 62 26 29
Duodenum 14 3 1 3
Small Intestine 41 16 16 13
Colorectum 2 9 2 0
Tumor rupture 0.115 1.000
Yes 1 5 1 1
No 83 85 44 44
Recurrence risk 0.763 1.000
Low 51 50 23 23
Intermediate 9 12 9 9
High 24 28 13 13

*, the Chi-square test was used. PSM, propensity score matching; GB, gastrointestinal bleeding; NGB, non-gastrointestinal bleeding; M,
mitotic index; HPFs, high-powered fields.

duodenum in 14 (16.7%), small intestine in 41 (48.8%), GI bleeding occurred more frequently in the small intestine
and the colorectum in 2 (2.4%) patients. The median size (Table 1). Each of the 2 groups included 45 patients after
of the tumor was 5.0 cm (range, 2.1-13.0 cm), and the the PSM, and all the covariables were comparable (P>0.05,
median MI was 2 (range, 0-100) per 50 high power fields. Table 1).

With the modified NIH risk stratification (year 2008), 51
(60.7%) patients were classified as low risk, 9 (10.7%) as
intermediate risk, and 24 (28.6%) as high risk. Compared
to the 90 patients without GI bleeding, the GIST-related The median time of follow-up was 140 months (range,

Survival analysis
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Table 2 Univariate and multivariate analysis of RFS for all patients
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Univariate analysis

Multivariate analysis

Variables
HR 95% Cl P HR 95% Cl P

Gender

Male Ref

Female 0.65 0.36-1.17 0.149
Age (years)

<60 Ref Ref

>60 2.15 1.21-3.82 0.009 2.68 1.49-4.82 0.001
Tumor size (cm)

2.1-5.0 Ref Ref

>5.0 2.63 1.47-4.72 0.001 1.91 1.05-3.47 0.035
MI (/50 HPFs)

0-5 Ref Ref

>5 7.1 3.58-14.15 <0.001 5.69 2.77-11.67 <0.001
Tumor location

Stomach Ref Ref

Non-stomach 3.42 1.77-6.59 <0.001 3.48 1.78-6.82 <0.001
Tumor rupture

No Ref

Yes 2.62 0.81-8.47 0.107
Gl bleeding

No Ref

Yes 1.21 0.68-2.14 0.518

RFS, recurrence-free survival; HR, hazard ratio; Cl, confidence interval; Ref, reference; MI, mitotic index; HPFs, high-powered fields; GlI,

gastrointestinal.

10-196 months) of all patients, and 38 patients developed
tumor recurrence/metastasis. The most common site of
distant metastasis was the liver (16 patients), followed by
the peritoneum (10 patients). Of all patients in the study,
at the time of the most recent follow-up, 127 patients were
alive without disease, 12 were alive with tumor recurrence,
26 had died from tumor recurrence, and 9 died from other
causes. The univariate analysis showed that MI (HR =7.11,
95% CI: 3.58-14.15, P<0.001), tumor location (HR =3.42,
95% CI: 1.77-6.59, P<0.001), tumor size (HR =2.63, 95%
CI: 1.47-4.72, P=0.001), and age (HR =2.15, 95% CI: 1.21—
3.82, P=0.009) were associated with RFS (Table 2). However,
GI bleeding was not associated with RFS (HR =1.21, 95%
CI: 0.68-2.14, P=0.518, Figure 24). The multivariate

© Journal of Gastrointestinal Oncology. All rights reserved.

analysis showed that only tumor location (HR =3.48, 95%
CI: 1.78-6.82, P<0.001), tumor size (HR =1.91, 95% CI:
1.05-3.47, P=0.035), MI (HR =5.69, 95% CI: 2.77-11.67,
P<0.001), and age (HR =2.68, 95% CI: 1.49-4.82, P=0.001)
were independent prognostic factors (1able 2). After PSM,
the GI bleeding was still not associated with RFS (HR
=1.23, 95% CI: 0.51-2.97, P=0.642, Figure 2B). In the GI
bleeding group, 73 patients had preoperative hemoglobin
(Hb) values available: 4 patients (5.5%) had an Hb level of
30-60 g/L, 28 patients (38.4%) had 60-90 g/L, 23 (31.5%)
patients had 90-120 g/L, and 18 patients (24.7%) had a
level of >120 g/L. The univariate analysis showed that the
different Hb levels were not associated with RFS in the GB
group (P=0.928) (Figure 3).
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NGB group (N=45)

GB group (N=45)

0.0 T T T T T T T T
0 24 48 72 96 120 144 168 192
Follow-up time, months

Figure 2 Comparison of RFS between the GB group and NGB group. (A) before propensity score matching (5-year RFS rate, 86.9% vs.
85.6%, log-rank P>0.05); (B) after propensity score matching (5-year RFS rate, 84.4% vs. 84.4%, log-rank P>0.05). RFS, recurrence-free
survival; GB, gastrointestinal bleeding; NGB, non-gastrointestinal bleeding.

) Group C (N=23)
70.07 e Group D (=18
N 60.0 : Group B (N=28)
g 5007 LT
o 40.04
30.0 1
20.0
10.0
0.0 T T T . . . : .
0 24 48 72 96 120 144 168 192

Follow-up time, months
Figure 3 Comparison of RFS between different HB levels in the GB
group. Group A: HB 30-60 g/L; Group B: HB 60-90 g/L; Group
C: HB 90-120 g/L; Group D: HB >120 g/L. RFS, recurrence-free

survival; HB, hemoglobin.

Pooled results for the prognostic role of GI bleeding in
GIST patients with meta-analysis

Finally, 7 studies [the present study and 6 published studies
(14,18-22)] fulfilled the inclusion criteria (7uzble 3). In the
equality assessment, 4 studies scored 7-8, and were therefore
considered of high-quality; 2 studies scored 6 stars. Of the
1,889 patients included in the meta-analysis, 621 (32.9%)
patients presented with GI bleeding, whereas the other
1,268 (67.1%) patients did not present GI bleeding. The
potential heterogeneity between the included studies
was statistically significant (I’=85.5%, P<0.001). Finally,
the pooled HR was 1.45 (95% CI: 0.73-2.86, P=0.287;
Figure 4), indicating that GI bleeding was not associated
with RFS. The sensitivity analysis of the prognostic role of
GI bleeding in patients with a primary GIST showed no

© Journal of Gastrointestinal Oncology. All rights reserved.

change in the pooled statistical HR significance after the
sequential removal of each study.

Discussion

GIST is thought to originate from the Cajal cells of the
GI tract (1), and GI bleeding is one of the most frequent
symptoms in GISTs (2). To date, 2 mechanisms have been
reported to result in GI bleeding: (I) the tumor could
alter the blood supply of the local mucosa when it grows
large. Subsequently, the mucosal barrier is damaged and
ulcerative bleeding occurs (23); (II) the tumor could invade
the mucosal or submucosal blood vessels, and eventually
cause bleeding (24). Both of the mechanisms indicated
that GISTs accompanied by GI bleeding may have higher
malignant potential. Furthermore, it has been reported that
tumor location (small intestine), small tumors (<5.0 cm),
prolonged prothrombin time, male gender, age (<60 years),
presence of surface dimpling on CT, and Ki-67 and S-100
positivity are deemed as an increased risk in GIST patients
with GI bleeding (10,14). In this study, the proportion of
GI bleeding was 48.3% and it occurred more frequently in
the small intestine (including the duodenum), which was
consistent with previous studies.

The growth pattern of primary GISTs in the GI tract
includes endoluminal, exophytic, and mixed (dumbbell-
shaped) (25). Of the 3 growth patterns, exophytic growth
is the most frequent, and larger tumors often grow in this
pattern and are more likely to rupture in the abdominal
cavity (26). Tumor rupture is considered the most relevant
factor for tumor recurrence of primary GISTs after

7 Gastrointest Oncol 2023;14(5):2028-2038 | https://dx.doi.org/10.21037/jgo-22-1240
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Table 3 Summary of 7 studies (including the present study) reporting gastrointestinal bleeding in GIST patients

Study No. of patients (GB/total) 5-year RFS, % HR (95% ClI)

Shi et al.* 84/174 86.90 1.21 (0.68-2.14)
Wan et al., 2019 (14) 236/800 NA 0.47 (0.30-0.75)
Yin et al., 2017 (18) 163/526 88.50 0.46 (0.25-0.82)
Xiao et al., 2013 (19) 7/21 33.0 7.38 (1.51-36.08)
Liu et al., 2017 (20) 63/170 NA 2.33 (1.11-4.92)
Lvetal., 2013 (21) 44/114 50.70 1.88 (0.98-3.64)
Wang et al., 2014 (22) 24/84 36.40 3.85 (1.63-9.10)

*, the data in present study. GIST, gastrointestinal stromal tumor; GB, gastrointestinal bleeding; RFS, recurrence-free survival; HR, hazard

ratio; Cl, confidence interval; NA, not available.

Study ID HR (95% Cl) Weight %
Shietal* —-?JE— 1.21 (0.68, 2.14) 15.67
Wan et al (2019) — i 0.47 (0.30, 0.75) 16.32
Lv et al (2013) —.-.— 1.88 (0.98,3.64)  15.15
Wang et al (2014) —_— 3.85 (1.63, 9.10) 13.76
Liu et al (2017) ,—.— 2.33 (1.11, 4.92) 14.56
Yin et al (2017) —_— i 0.46 (0.25, 0.82) 15.54
Xiao et al (2013) + 7.38(1.51,36.08) 9.01
Overall (I-squared = 85.5%, p = 0.000) <:§> 1.45 (0.73, 2.86) 100.00
NOTE: Weights are from random effects analysis i

' T

T
0.28 1

37

Figure 4 Forest plot comparing the prognosis of patients with or without GI bleeding (GB group vs. NGB group). *, the data in present

study. GI, gastrointestinal; GB, gastrointestinal bleeding; NGB, non-gastrointestinal bleeding.

surgery. Nishida et /. proposed 6 manifestations of tumor
rupture (27): (I) tumor fracture or spillage; (II) blood-
stained ascites; (III) GI perforation at the tumor site;
(IV) microscopic infiltration of an adjacent organ; (V)
intralesional dissection or piecemeal resection; (VI)
incisional biopsy. However, whether GI bleeding indicates
another special definition of tumor rupture is uncertain,
and only a few studies have reported the influence of GI
bleeding on the prognosis.

In 2013, Lv et al. first reported the prognostic role of
GI bleeding in primary GISTs after radical surgery (21).

© Journal of Gastrointestinal Oncology. All rights reserved.

Some 44 of 114 patients diagnosed with a primary GIST
who underwent RO resection presented with GI bleeding.
Univariate and multivariate analyses showed that GI
bleeding predicted a poor prognosis for primary GISTs, and
they ascribed the poor prognosis to hypo-immunity and
a low Karnofsky score caused by GI bleeding (21). Some
studies have also asserted that GI bleeding is a significant
factor in a poor prognosis, and should be identified as a
special form of rupture (15,20,28). However, there are
several different points of view. Wan et al. retrospectively
reviewed 800 patients with a primary GIST, and conducted
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PSM analysis to reduce the confounders. The results
showed that GIST patients presenting with GI bleeding had
a better RFS, compared to those without GI bleeding (14).
Another study also showed that patients with GI bleeding
generally have smaller tumors and a longer RES compared
to those without GI bleeding (18). They speculated that GI
bleeding renders patients more vigilant than others, which
facilitates an earlier diagnosis and surgical treatment.

In the present study, we retrospectively reviewed patients
before 2009. Imatinib was not widely used for the adjuvant
treatment of GIST patients during this period, and only
13 patients were excluded. We considered that this study
might provide a better reflection of the natural course of
GIST patients after radical surgery and that the median
follow-up time was long enough (>10 years). As the occult
blood test may be confounded by many factors, only
patients with apparent GI bleeding were included in this
study. Finally, 84 patients with GI bleeding and 90 patients
without GI bleeding were included. A total of 45 patients
from each group were chosen according to the PSM
analysis. The survival analysis of both before and after PSM
showed that GI bleeding was not an independent prognostic
factor, and this analysis finding was inconsistent with the
previous reports. Further, the additional analysis revealed
that different Hb values were not associated with RFS in
GB patients.

Since there are different views on whether GI bleeding
influences the prognosis of GIST patients or not, we
conducted a meta-analysis on several published articles.
Finally, 7 studies (the present study and 6 that had been
previously published) comprising 1,889 patients were
included. Of the 6 studies from the database, 4 studies
reported poor prognosis, and 2 reported favorable
prognosis. The pooled results of the 7 studies also supported
our results. However, only Wang et al. excluded patients
receiving imatinib treatment (22). The rest of the studies
included patients who received imatinib treatment but did
not specify the number of patients receiving imatinib in
each group, which limits the additional analysis of the effect
of imatinib on RFS.

This study had several limitations. At first, the sample
size was relatively small due to the limited number of
patients at the single center. Secondly, the evidence of
KIT/PDGFRA mutations in most of the patients was
absent or undetected, because the retrospective study we
conducted involved a review of GIST patients before 2009.
Consequently, the associations between the mutations and
prognosis could not be evaluated. Thus, further studies
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involving more patients from multiple institutions are
needed to verify the results.

Conclusions

In conclusion, tumor location, tumor size, M1, and age were
found to be independent prognostic factors associated with
REFS in patients who underwent the radical operation of a
primary GIST. Although GI bleeding in the small intestine
occurred more frequently than in any other area, it was not
identified as an independent prognostic factor in this study.
Further studies are required to define whether GI bleeding
should be identified as a special form of tumor rupture.
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