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Abstract: Objective: The data of risk factors associated with acute coronary syndrome (ACS) complicated with gastrointestinal bleeding were screened and meta-analyzed to provide theoretical basis for the clinical diagnosis, treatment and prognosis of the complication. Methods: Four databases, including China National Knowledge Infrastructure (CNKI), VIP Database (VIP), China Biology Medicine disc (CBM), Baidu Scholar, Scopus (Elsevier), Embase and
Ovid were used to search for observational studies of ACS and gastrointestinal bleeding. Data extraction (computer
exclusion and manual exclusion) was conducted to remove the papers that were not associated with ACS and gastrointestinal bleeding. Ten articles with randomized controlled trial (RCT) were included in this study. Revman5.3
was adopted to analyze the data. Odds Ratio (OR) was used to evaluate the influence of relevant risk factors on the
complication. Results: The following indices, including age, hypertension, smoking, unstable coronary atherosclerotic plaque, diabetes and abnormal glucose tolerance, were identified as the independent risks factor leading to ACS
complicated with gastrointestinal bleeding with significant difference (P < 0.05). Conclusion: In the clinic treatment
of gastrointestinal bleeding in patients with ACS, nursing interventions should be customized to risk factors such as
age, hypertension, smoking, unstable coronary atherosclerotic plaque, diabetes and abnormal glucose tolerance,
so as to improve the prognosis and the quality of life of patients.
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Introduction
Acute coronary syndrome (ACS) is a common
and frequent cardiovascular disease, which is
not infectious, but is a serious threat to the life
of patients [1]. Studies focusing on ACS indicated that although China has established a
relatively efficient treatment system for acute
stage of ACS and improved the curative effect
of ACS, there were still many issues far from
standardization and normalization in many
aspects, such as precaution, diagnosis, treatment, prognosis and long-term management
after discharge from hospital. Moreover, the
overall levels of health awareness and selfmanagement of Chinese residents are poor,
which is the main cause of death, and the incidence and mortality of ACS and relevant complications are still on the rise [2]. In the clinic
treatment, ACS and gastrointestinal bleeding
are reciprocal causation, leading to therapeutic
difficulty. Whether the anticoagulating therapy

should be used in the treatment of ACS complicated with gastrointestinal bleeding has been a
controversial issue in the cardiovascular field.
Meta-analysis was first developed in 1976. Its
main purpose is to summarize the previous
research results more objectively and comprehensively, which can avoid the limitation of
small sample size of clinical trials and obtain
more accurate, reliable and comprehensive
medical information [3]. Meta-analysis is one of
the main contents and means of evidencebased medical research. Although the pathogenic factors and risk factors of ACS complicated with gastrointestinal bleeding are extremely sophisticated, there is little high-quality
evidence for the clinical treatment of ACS with
gastrointestinal bleeding, especially the paper
about meta-analysis. In order to investigate the
correlation between relevant risk factors and
ACS with gastrointestinal bleeding, 10 papers
based on randomized controlled trial (RCT)
were adopted for meta-analysis.

Meta-analysis of risk factors for gastrointestinal bleeding
were based on “Guidelines for
rapid diagnosis and treatment
of acute coronary syndrome
(2019 Edi-tion)” and “the 10th
chapter of Meta-analysis series: criteria for eligibility” [4,
5].
Data extraction

Figure 1. The flow chart of the literature screening.

Materials and methods
Search strategy
Keywords and subject terms were entered the
databases. “Acute coronary syndrome”, “gastrointestinal hemorrhage” and “meta-analysis”
were included in keywords, and “acute coronary syndrome” and “gastrointestinal bleeding”
were included in subject terms. Articles published before 5/22/2020 were considered for
inclusion.
Inclusion and exclusion criteria
Studies included should be eligible for inclusion
in the meta-analysis and fulfill the following criteria: (1) Inclusion criteria: ① reported ACS complicated with gastrointestinal bleeding in Chinese, English, Latin, French and other languages; ② included more than 30 patients with surgical treatment and drug treatment; ③ included subjects with complete clinical data (fatality
rate, mechanical ventilation duration, paper
onset and publication time, place, study population, signed informed consent) from RCT; (2)
exclusion criteria: ① animal experiment; ② studies, reviews, letters, reviews related ACS complicated with gastrointestinal bleeding without
RCT, or not associated with the prognosis; ③
cases, repea-ted reports and papers with insufficient data; ④ the number of subjects was less
than 30. The inclusion and exclusion criteria
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The papers were extracted
from the following databases:
China National Knowledge
Internet (CNKI), China Biology
Medicine disc (CBM), VIP
Database (VIP), Baidu Scholar,
PubMed, Scopus (Elsevier),
Embase and Ovid. The following information was extracted
from each eligible study: first
author’s surname, data of
ACS patients complicated with
gastrointestinal bleeding (sample size, group
information, therapeutic method, disease course, intervention duration and curative effect),
year of publication, and included database. All
procedures conform to the principle of Declaration of Helsinki. Search strategy: Chinese
terms for “Acute coronary syndrome” and “risk
factors for gastrointestinal bleeding” and “segmentectomy” or “pulmonary wedge resection”
or “lobectomy” or “partial lobectomy” were
searched in Chinese database; English terms
for “Acute coronary syndrome” or “ACS” and
“Gastrointestinal bleeding” or “bleeding” and
“risk” were searched in English database. The
included literature included both Chinese and
English literature, and animal experiments were
excluded. References were also searched
(Figure 1).
Quality assessment
The data were collected, sorted, screened, analyzed and included in this study independently
by two trained investigators. In case of dispute,
a third researcher was consulted. Data were
evaluated by the criteria of Cochrane 5.1.0 brochure. The final results were discussed and
completed.
Statistical analysis
We adopted Revman5.3 to analyze the data.
Logarithmic standard errors were analyzed
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Table 1. Basic information of literature search and screening results
Years

Sample size

Duration of treatment (month)

Experiment

Control

Experiment

Control

Gastrointestinal bleeding rate (%)
Experiment

Control

Cao Zhongnan [6]

2019

165

95

12

12

1.21

16.84

Jiang Shubin [7]

2011

134

132

12

12

2.24

15.15

Wang Jianning [8]

2010

51

126

<1

<1

3.92

33.11

Wang Hao [9]

2017

194

280

<1

<1

40.93

59.07

Liu Weitai [10]

2010

120

235

<1

<1

6.70

19.80

Xue Haiwei [11]

2012

80

83

<1

<1

7.50

22.90

Wang Baoping [12]

2014

25

25

<1

<1

0.76

12.88

Li Yang [13]

2014

155

147

<1

<1

0.65

0.68

Zheng ruolong [14]

2014

127

125

12

12

2.36

4.80

Tao Yuting [15]

2014

35

32

1

1

2.86

21.88

Table 2. Stratified heterogeneity test
Factor

Literature

Q test
Q value P value

I2 (%)

H (95% CI)

OR (95% CI)

Age

8

6.527

0.007

54.271

1.428 (2.51~0.84)

2.510 (1.82~3.27)

Hypertension

2

6.014

0.098

83.679

2.512 (3.45~1.25)

3.715 (3.12~4.53)

Smoking

5

9.815

< 0.01

28.471

1.572 (3.15~1.87)

2.781 (2.86~3.76)

Dyslipidemia

3

5.628

0.401

48.716

2.243 (3.25~1.256)

3.014 (2.62~4.00)

Diabetes and impaired glucose tolerance

6

4.213

0.238

38.975

2.012 (2.87~1.43)

3.824 (3.01~4.52)

by subgroup analysis. Heterogeneity between
studies was evaluated using fixed effect model
(I2 < 25.0% standing for low, 25.0% < I2 ≤ 50.0%
standing for medium, I2 > 50.0% standing for
high). When I2 > 50.0%, random effect summaries were employed. Continuous variable was
evaluated by Mean Difference (MD). Dichotomous variables were evaluated by Odds Ratio
(OR).

Results of quality assessment

Result

Heterogeneity test of factors on the ACS complicated with gastrointestinal bleeding

Characteristics and screening of studies
A total of 3157 relevant papers were obtained
by searching the subject terms and keywords.
Among them, 402 papers were dropped after
the exclusion by EndnoteX7 and after reading
the titles and abstracts, 37 papers were
retained. Finally, 10 full-text articles were
selected based on RCT [6-15]. A total of 2366
subjects were enrolled in the 10 RCTS, including 1086 (45.90%) in the experimental group
and 1280 (54.10%) in the control group. The
rate of gastrointestinal bleeding was 6.91% in
the experimental group and 20.71% in the control group. The bleeding rate in the experimental group was significantly lower than that in the
control group (Table 1).
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According to the evaluation of Cochrane, all
baseline information from 10 RCTs were comparable, including 4 RCTs of random sequence
generation [7-10], 3 RCTs of detection bias [6,
11, 13], 4 RCTs of random assignment hiding
[9, 11, 14, 15], 5 RCTs of reported deviation
[7-9, 12, 15], and 2 RCTs of loss bias [10, 13].

If P < 0.05 stood for high heterogeneity among
groups, age and lesion region were analyzed by
random effects model (D-L). If P > 0.05 stood
for low heterogeneity among groups, GCS
scores, instability of coronary atherosclerotic
plaque, and history of digestive tract disease
were analyzed by fixed effect model (Peto)
(Table 2).
Meta-analysis of risk factors for gastrointestinal bleeding with ACS
Age: The heterogeneity was manifested by heterogeneity test among 5 studies (P < 0.46,
I2=0%), and the fixed effect model showed that
the gastrointestinal bleeding rate of ACS
patients over 60 years old is 1.95 times com-
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Figure 2. Comparison of the incidence of ACS complicated with gastrointestinal bleeding in patients aged > 60 years
and ≤ 60 years.

Figure 3. Comparison of abnormal blood lipid in patients with ACS complicated with gastrointestinal hemorrhage.

Figure 4. Comparison of hypertension in patients with ACS complicated with gastrointestinal hemorrhage.

pared to patients under 60 years old, with significant difference (P < 0.05) (Figure 2).

Diabetes and abnormal glucose tolerance

Dyslipidemia: The heterogeneity was analyzed
by heterogeneity test among 4 studies (P <
0.19, I2=37%), and the fixed effect model
revealed that the gastrointestinal bleeding rate
of ACS patients with dyslipidemia is 6.36 times
compared to patients without dyslipidemia,
with significant difference (P < 0.05) (Figure 3).

The heterogeneity was evaluated by heterogeneity test among 3 studies (P < 0.2, I2=33%),
and the fixed effect model discovered that the
gastrointestinal bleeding rate of ACS patients
with diabetes and abnormal glucose tolerance
is 0.19 times compared to patients without diabetes and abnormal glucose tolerance, with
significant difference (P < 0.05) (Figure 5).

Hypertension: The heterogeneity was demonstrated by heterogeneity test among 3 studies
(P < 0.01, I2=76%), and the fixed effect model
discovered that the gastrointestinal bleeding
rate of ACS patients with hypertension is 7.21
times compared to patients without hypertension, with significant difference (P < 0.05)
(Figure 4).

Smoking: The heterogeneity was manifested by
heterogeneity test among 5 studies (P < 0.2,
I2=33%), and the fixed effect model showed
that the gastrointestinal bleeding rate of ACS
patients with smoking is 2.84 times compared
to patients without smoking, with significant
difference (P < 0.05) (Figure 6).
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Figure 5. Relationship between diabetes mellitus and impaired glucose tolerance and gastrointestinal bleeding in
patients with ACS.

Figure 6. The relationship between smoking and gastrointestinal bleeding in patients with ACS.

Deviation of risk factors: There were missing
corners in the funnel plots of risk factors like
age, hypertension, smoking, unstable coronary
atherosclerotic plaque, diabetes and abnormal
glucose tolerance, which were missed in the
right corner. The reasons for that might be
related to small sample size, insufficient data,
and unpublished negative results.
Discussion
According to statistics, the mechanism of gastrointestinal bleeding is unclear [16]. However,
tremendous clinical studies have shown that
the occurrence of the complication is associated with unstable gastric mucosal ischemia,
leading to the impaired stress response, barrier
damage and ischemia of gastric mucosa. Some
studies have demonstrated that the death rate
of ACS patients with gastrointestinal bleeding
is significantly higher than that of patients without complication. The reoccurrence rate of
prognosis is also higher. Hence, it is necessary
to identify risk factors of complication in early
stage. Precaution measures are required to be
carried out to reduce the fatality rate and
improve the quality of prognosis.
The paper manifested that there are tremendous risk factors underling ACS complicated
9211

with gastrointestinal bleeding. The fatal factors
are age, hypertension, smoking, unstable coronary atherosclerotic plaque, diabetes and
abnormal glucose tolerance. The reason why
age leads to the escalation is the artery sclerosis of gastric mucosal in the patients over 60
years old, resulting in ischemia of local tissue
[17-19]. Owing to artery sclerosis, the regeneration of epithelium and mucus releasing are
slower than before, and coupled with decreased
vascular elasticity and increased vascular brittleness, the frequency of gastrointestinal
bleeding in ACS patients is raised [17, 20]. In
general, hypertension is highly correlated with
ACS. In previous studies, approximately 60.0
to 70.0% of patients with coronary atherosclerosis suffered from hypertension, and the
probability of gastrointestinal bleeding in ACS
patients with hypertension was 3 to 4 times of
that in non-hypertension patients. This study
found that the incidence of ACS complicated
with gastrointestinal bleeding in hypertensive
patients was 7.21 times of that in non-hypertensive patients (P < 0.05). Due to small sample size and insufficient data, the incidence
was higher than previous studies [21-23]. The
comparison of smoker and non-smoker showed
that the former incidence of the complication is
2.84 times to the latter, and was correlated
Int J Clin Exp Med 2020;13(12):9207-9213
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with the smoking counts. Many studies also
demonstrated the high correlation between
passive smoking and the complication [24-26].
ACS complicated with gastrointestinal bleeding
is characterized by rapid onset, rapid progression and severe stress response. When affected by diabetes or abnormal glucose tolerance,
the bleeding incidence may increase accordingly. In previous research, the incidence of the
complication in patients with diabetes and
abnormal glucose tolerance was higher than
that of patients without diabetes and abnormal
glucose tolerance [27]. This study demonstrated that the incidence of ACS complicated with
gastrointestinal bleeding in patients with diabetes and abnormal glucose tolerance was 0.19
times higher than that in patients without diabetes and abnormal glucose tolerance (P <
0.05). The inconsistency between the two studies may lead to the bias in the papers [28]. Due
to the complex mechanism in the complication
with diabetes and abnormal glucose tolerance,
there are still tremendous issues for further
investigation.
In conclusion, age, hypertension, smoking, unstable coronary atherosclerotic plaque, diabetes and abnormal glucose tolerance are all the
risk factors for ACS complicated with gastrointestinal bleeding. Therefore, the relevant treatment needs to be adopted, so as to improve the
prognosis and the quality of life of patients.
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