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Abstract
Background: Gastrointestinal bleeding is the most common clinical manifestation of gastrointestinal stromal tumor. It is of great
significance to the prognosis of patients. But the results are controversial. The purpose of this study was to evaluate the rela-
tionship between gastrointestinal bleeding and clinical prognosis in patients with GIST. Methods: A systematic literature search
was performed in Pumbed, Cochrane Library, EMBASE, ClinicalTrials.gov, CNKI, VIP and wanfang databases with the pattern of
unlimited languages. 12 studies with 2781 individuals were included in the final analysis. The overall survival (OS), recurrence-free
survival/disease-free survival (RFS/DFS) and related factors affecting bleeding in patients with gastrointestinal stromal tumor
(GIST) were extracted. Hazard ratio (HR) and 95% confidence interval (CI) were used for in the meta-analysis. Results: A total of
12 articles were included in the study, including 2781 patients with GIST, including 845 patients with gastrointestinal bleeding.
The OS of GIST patients with gastrointestinal bleeding was significantly worse (HR ¼ 2.54, 95% CI ¼ 1.13-5.73, P ¼ 0.025). But
there was no significant difference in RFS between gastrointestinal bleeding patients and non-bleeding patients (HR ¼ 1.35, 95%
CI ¼ 0.70-2.61, P ¼ 0.371). Further analysis of the related factors of GI bleeding in GIST patients was observed, besides the aging
factor (HR ¼ 1.02, 95% CI ¼ 0.69-1.50, P ¼ 0.929), Small intestinal stromal tumor (HR ¼ 0.56, 95% CI ¼ 0.41-0.76, P < 0.001),
tumor diameter � 5 cm (HR ¼ 2.09, 95% CI ¼ 1.20-3.63, P ¼ 0.009), Mitotic index � 5/50 HPF (HR ¼ 1.66, 95% CI ¼ 1.11-2.49,
P ¼ 0.014) and tumor rupture (HR ¼ 2.04, 95% CI ¼ 1.0-3.82, P ¼ 0.026) all increased the risk of GI bleeding in patients with
GIST. Conclusions: The OS of GIST patients with GI bleeding was worse than non-GI bleeding, but had no significant effect on
RFS. Nevertheless the aging factor, the location of GIST in the small intestine, tumor diameter � 5 cm, Mitotic index � 5/50 HPF
and tumor rupture all increased the risk of GI bleeding in patients with GIST.
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Introduction

Gastrointestinal stromal tumors (GIST) are the most common

mesenchymal tumors in the digestive tract,1,2 accounting for

about 1%-2%3 of gastrointestinal tumors, the most common of

which are in the stomach, small intestine and colorectum

respectively.4,5 About 69% of the patients with gastrointestinal

stromal tumors may have clinical symptoms in the early stage.

Gastrointestinal bleeding, as the most common clinical symp-

tom,2,6 is of great significance to the prognosis of GIST.

Gastrointestinal stromal tumor has the possibility of malig-

nancy, and the prognosis is affected by many factors. The

modified National Institutes of Health risk classification

scheme (NIH) included tumor location, tumor size, mitotic

count, and tumor rupture in the high risk classification of recur-

rence.2 However, the effect of gastrointestinal bleeding on the

prognosis of GIST is not clear.
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Currently, it has been found that the recurrence free survival

of GIST patients with gastrointestinal bleeding is significantly

shorter than that of non-gastrointestinal bleeding patients,7

which is contrary to the conclusion of Wan et al.7-9 Therefore,

the effect of gastrointestinal bleeding on the prognosis of GIST

remains to be explored. The purpose of this study was to eval-

uate the relationship between gastrointestinal bleeding and

clinical prognosis in patients with GIST.

Materials and Methods

Search Strategy

This study was performed according to the PRISMA guide-

line.10 I have registered my study with INPLASY and the reg-

istration number is INPLASY202160027. The relevant

literatures before August 2019 were searched in Pubmed,

Cochrane Library, EMBASE, ClinicalTrials.gov, CNKI, VIP

and wanfang databases with the pattern of unlimited languages.

According to the PICOS principle, the retrieval words includ-

ing: Gastrointestinal stromal tumors or GIST, bleeding, follow-

ing the Cochrane Handbook. The search terms were subject

words and free words. According to the inclusion criteria and

exclusion criteria, we filtered the retrieved literatures and

enlarged search for included literature.

Inclusion and Exclusion Criteria

Inclusion criteria: (1) literature published in China and abroad;

(2) the object of study is gastrointestinal stromal tumors; (3)

bleeding on the prognosis of patients; (4) the statistics record of

at least one of the following indicators: prognostic indicators of

OS, DFS or RFS; (5) the risk ratio HR and 95% confidence

interval or survival curve were reported to extract data. (6) If

the articles of the same author were selected, Selection of

highly rated literature according to the Newcastle-Ottawa

scale. Exclusion criteria: (1) if the objective of the study was

non-gastrointestinal stromal tumor; (2) Non-comparative

study; (3) no observation index was reported; (4) complete

clinical data was not provided, contact first author and no

response was received; (5) repeated literature.

Data Extraction and Quality Assessment

According to the inclusion criteria and exclusion criteria, the

retrieved literature is read independently by 2 authors, when

there are different views, the third author participated in the

discussion and finally determines the inclusion of the literature.

The 2 authors extracted the data separately and checked the

consistency of extracted data. Extracted data: title, author,

years of publication, years of study, ages of patients, sample

size, OS, RFS or DFS, related indicators affecting bleeding, HR

and 95% CI of related observation indicators. According to

NCI Dictionaries (https://www.cancer.gov/publications/diction

aries/cancer-terms/def/relapse-free-survival), RFS or DFS had

the same Statistical significance and combined analysis. If the

HR and 95% CI of observation indicators were not directly

given in the literature, Engauge Digitizer 4.1 is used for data

extraction.11,12 The quality of the included literature was eval-

uated according to the Newcastle-Ottawa Scale (NOS) Litera-

ture quality Assessment scale.13 The evaluation items included

selection, exposure and comparability, with a full score of 9 *

and �6 * as high-quality literature.

Statistical Analysis

The authors extracted HR and 95% CI from each study to

evaluate the prognostic role of gastrointestinal bleeding in

patients with GIST. Q test was used to analyze the heteroge-

neity in the study. When I2 � 50% and P � 0.05, the random

effect model was used to analyze the heterogeneity, and the

fixed effect model was used to analyze the heterogeneity when

I2 < 50%. Begg’s test and Egger’s test were used to evaluate

publication bias. Sensitivity analysis was performed to assess

the stability of the results. All statistical analysis was carried

out with STATA 15.0 (StataCorp, College Station, TX, USA),

When the P � 0.05 the results were deemed statistically

significant.

Result

The Characteristics of Study

A total of 4825 related literatures and 5 clinical trials (Clinical-

Trials.gov) were searched in the database. After reading the

title and abstract, 4643 articles were excluded. Then 89 dupli-

cated articles were deleted, and 86 articles were excluded

according to the inclusion criteria and exclusion criteria. In the

end, a total of 12 articles7-9,14-22 were included in the study,

including 2781 patients with GIST, including 845 patients with

gastrointestinal bleeding. Among the articles included, 8 arti-

cles reported that RFS/DFS, 8 articles reported that OS; 11

research was carried out in China and 1 study was carried out

in South Korea. The quality of the studies assessed by the

Newcastle-Ottawa Quality Assessment Scale ranged from

6 to 8, with scores of 6 in 6 articles, 7 in 1 article, and 8 in

2 articles. The screening process is shown in Figure 1, and the

general characteristics of the literature and the NOS quality

score are shown in Table 1.

Meta-Analysis Results

Overall survival. OS statistical analysis was performed in 1720

patients in 8 studies,8,14-17,19,20,22 and Meta-analysis showed

that the OS of GIST patients with gastrointestinal bleeding was

significantly worse (Figure 2) (HR ¼ 2.54, 95% CI ¼ 1.13-

5.73, P ¼ 0.025). The heterogeneity of each study was obvious

(P < 0.001, I2: 79.0%). The random effect model was used for

analysis. Sensitivity analysis was performed to see whether

some studies affected the final results, and the results showed

(Figure 3) that the deletion of any literature did not signifi-

cantly affect the final results, indicating that our conclusions

were reliable.
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OS publication bias. The Begg and Egger tests is used to evaluate

publication bias in this Meta-analysis (Figure 4). The P values

for OS were 0.108 (Begg’s test) and 0.048 (Egger’s test) hence

no publication bias.

RFS/DFS. RFS statistical analysis was performed in 1725

patients in 8 studies.7-9,14,16,18,19,21 Meta-analysis showed that

there was no significant difference in RFS between gastroin-

testinal bleeding patients and non-bleeding patients (Figure 5)

(HR ¼ 1.35, 95% CI ¼ 0.70-2.61, P ¼ 0.371). The heteroge-

neity of each study was obvious (P < 0.001, I2: 91%). The

random effect model was used for Meta-analysis. Sensitivity

analysis was performed to see whether some studies affected

the final results, and the results showed (Figure 6) that the

deletion of any literature did not significantly affect the final

results, indicating that our conclusions were reliable.

RFS publication bias. Begg and Egger tests were used to evaluate

publication bias in this study (Figure 7). The P values for OS

were 0.711 (Begg’s test) and 0.276 (Egger’s test) and there was

no publication bias.

Analysis of related factors affecting digestive tract hemorrhage.
From the above analysis, it can be seen that gastrointestinal

bleeding does not affect the RFS of GIST patients, but the OS is

significantly worse, therefore the factors affecting gastrointest-

inal bleeding were to be further analyzed. A total of 7 studies

were conducted to analyze the difference between gastrointest-

inal bleeding in 1820 patients in gastric stromal tumor and

intestinal stromal tumor. The random effect model was used

to analyze and Meta-analysis showed that the difference

between gastric stromal tumor and intestinal stromal tumor.

The risk of gastrointestinal bleeding in small intestinal stromal

tumors was significantly higher than that in gastric stromal

tumors (Figure 8A) (HR ¼ 0.56, 95% CI ¼ 0.41-0.76,

P < 0.001). A total of 4 studies were conducted to analyze the

aging difference between gastrointestinal bleeding in 1756

patients. 60 years old was taken as the interception value. The

random effect model was used to analyze and Meta-analysis

showed that the risk of gastrointestinal bleeding in patients

with GIST was not affected by aging �60 years old (Figure

8B) (HR ¼ 1.02, 95% CI ¼ 0.69-1.50, P ¼ 0.929). A total of 6

studies were conducted to analyze the tumor size difference

between gastrointestinal bleeding in 1681 patients, using 5

cm as the interception value. The random effect model was

used to analyze and Meta-analysis showed that the tumor size

� 5 cm increased the risk of gastrointestinal bleeding in

patients with GIST (Figure 8C) (HR ¼ 2.09, 95% CI ¼ 1.20-

3.63, P¼ 0.009). A total of 7 studies were conducted to analyze

Figure 1. Flow chart showing the process for selecting the included studies.
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the mitotic index difference between gastrointestinal bleeding

in 2377 patients. The mitotic index � 5/50 high powered fields

(5/50 HPF) was taken as the interception value. The random

effect model was used to analyze and Meta-analysis showed

that the mitotic index � 5 HPF increased the risk of gastro-

intestinal bleeding in patients with GIST (Figure 8D)

(HR ¼ 1.66, 95% CI ¼ 1.11-2.49, P ¼ 0.014). A total of

3 studies were conducted to analyze tumor rupture difference

between gastrointestinal bleeding in 651 patients. The random

effect model was used to analyze and Meta-analysis showed

that tumor rupture increased the risk of gastrointestinal bleed-

ing in patients with GIST (Figure 8E) (HR ¼ 2.04, 95%
CI ¼ 1.0-3.82, P ¼ 0. 026).

Discussion

The clinical manifestations of GIST are various, the size, and

the location of the tumor can affect the clinical manifestations

of the patients.23 The most common clinical manifestations are

gastrointestinal (GI) bleeding and abdominal discomfort.

Patients with GI bleeding usually need emergency surgery,

so it is of great significance to analyze the effect of GI bleeding

on the prognosis of patients with GIST.

However, whether GI bleeding increases the risk of recur-

rence and affects the overall survival rate is still unclear. We

performed the first systematic review and Meta-analysis to

evaluate the relationship between GI bleeding and prognosis

in patients with GIST. There are 3 included literatures reported

that GI bleeding could reduce the risk of recurrence in

patients,7-9 and the other 9 articles considered that GI bleeding

could increase the risk of recurrence in patients. Through our

meta-analysis, we found that there was no significant differ-

ence in the risk of recurrence between patients with GI bleeding

and non-GI bleeding (HR ¼ 1.35, P ¼ 0.371, 95% CI ¼ 0.70-

2.61). However, the OS of GIST patients with the clinical

manifestations of GI bleeding was significantly worse than

that of non-bleeding group (HR ¼ 2.54, P ¼ 0.025, 95%
CI ¼ 1.13-5.73). Furthermore analysis of the related factors

of GI bleeding in GIST patients showed that: be siding

the aging factor the aging factor, Small intestinal stromal

tumor, tumor diameter � 5 cm, Mitotic index � 5/50HPF and

tumor rupture all increased the risk of GI bleeding in patients

with GIST.

The effect of GI bleeding on RFS in patients with GIST is

controversial. Yang et al14 believe that GI bleeding can be used

as an independent predictor of RFS and an important indicator

Figure 2. Meta-analysis of the association between bleeding and OS in GIST patients. Results are presented as individual and pooled hazard

ratios (HRs) with 95% confidence intervals (CIs).

Fan et al 5



of poor prognosis. However, Wan8 collected the clinical data of

their hospital and propensity score matching (PSM), it was

found that the patients in the bleeding group had superior RFS.

It may be that GIST patients with clinical symptoms of GI

bleeding are more likely to be detected and diagnosed, and then

received further treatment and obtain superior RFS. Our meta-

Figure 3. Sensitivity analysis on the relationship between bleeding and OS.

Figure 4. Funnel plot for OS publication bias.
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analysis found that GI bleeding did not increase the risk of

recurrence in patients with GIST. Patients with GI bleeding

may have a larger tumor size and a greater likelihood of tumor

rupture, and they are regarded as an important assessment of

the NIH risk classification scheme, which may lead to a worse

OS in patients with GI bleeding. It has even been suggested that

GI bleeding be used to modify and perfect NIH risk classifica-

tion scheme.17,18

We further analyzed the causes of GI bleeding in patients

with GIST. Taking the age of 60 years as the interception value,

it was found that the aging factor did not increase the risk of GI

bleeding in GIST patients. The location of the tumor is closely

related to the clinical manifestations of the patients. Due to the

narrow intestinal lumen or the thinner intestinal wall than the

gastric wall,24,25 GIST in the intestine is more likely to occur

GI bleeding. When the tumor diameter � 5 cm, the possibility

of malignancy is greatly increased in GIST, and the smaller

masses usually grow in the lumen, but when the tumor volume

is larger than a certain extent, it will show the tendency of

exogenous growth,8,26 and it is more likely to develop ulcers

or break through the intestinal cavity. In other studies, the

microvessel density and vascular endothelial growth factor in

tumors tumor diameter � 5 cm GIST were higher than those

tumor diameter < 5 cm.27,28 All these factors may lead to GI

bleeding in GIST patients with tumor diameter � 5 cm.

Both NIH risk classification scheme and AFIP risk assess-

ment scheme regard Mitotic � 5/50 HPF as the key index of

classification.29 However, the literature between Mitotic and

GI bleeding is still lacking. Through our meta-analysis, we

found that Mitotic index � 5/50 HPF can significantly increase

the risk of GI bleeding in GIST. Some scholars also believe that

the causes of GI bleeding in patients with GIST are caused by

tumor rupture,16 tumor invasion of mucosal or submucosal

blood vessels, following tumor rupture, tumor dissemination,

tumor recurrence and worse OS. It has been reported that

39.6% of GIST patients can find bleeding causing by mucosal

ulcer30 or rupture, resulting in a worse prognosis. Small intest-

inal tumor rupture is the most likely in all patients with

GIST,31,32 which may indicate that the prognosis of small

intestinal GIST patients is worse. But we do not have enough

data for meta-analysis in this study. Pih study confirms this

result: tumor rupture is also regarded as an independent prog-

nostic factor for RFS and OS.31

However, there are still some shortcomings in our meta-

analysis: (1) the literature included Asian population, which

has certain regional restrictions, and the conclusion is more

Figure 5. Meta-analysis of the association between bleeding and RFS in GIST patients. Results are presented as individual and pooled hazard

ratios (HRs) with 95% confidence intervals (CIs).

Fan et al 7



applicable to Asian population; (2) heterogeneity among stud-

ies was present in our Meta analysis, so the random effect

model is chosen; (3) some literature reports do not directly give

the HR and 95% CI of observation index; (4) all the studies

included were retrospective studies, and there was a certain

selection bias.

Figure 6. Sensitivity analysis on the relationship between bleeding and RFS.

Figure 7. Funnel plot for RFS publication bias.
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Conclusion

The OS of GIST patients with GI bleeding was worse than non-

GI bleeding, but had no significant effect on RFS. Besides the

aging factor, the location of GIST in the small intestine, tumor

diameter � 5 cm, Mitotic index � 5/50 HPF and tumor rupture

all increased the risk of GI bleeding in patients with GIST. In

the future, we need further high-quality research design to

analyze the impact of GI bleeding on the prognosis of GIST

patients, and better guide the clinical work.
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