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Background: Cardiovascular complications in patients with acute upper
gastrointestinal bleeding (AUGIB) have been associated with a high-risk of
subsequent adverse consequences. This study aimed to analyze the risk
factors for myocardial injury in AUGIB patients, predict the risk of myocardial
injury, and explore the clinical prognosis and influencing factors in AUGIB
patients with myocardial injury.

Materials and methods: A retrospective case-control study based on AUGIB
patients in the First Affiliated Hospital of Xi'an Jiaotong University from 2016 to
2020 was performed. We divided the enrolled patients into a myocardial injury
group and a control group according to whether they developed myocardial
injury. The variables significant in the univariate analysis were subjected to
binary logistic regression for risk factor analysis and were used to establish
a nomogram for predicting myocardial injury. In addition, logistic regression
analysis was performed to better understand the risk factors for in-hospital
mortality after myocardial injury.

Result: Of the 989 AUGIB patients enrolled, 10.2% (101/989) developed
myocardial injury. Logistic regression analysis showed that the strong
predictors of myocardial injury were a history of hypertension (OR: 4.252, 95%
Cl: 1.149-15.730, P = 0.030), blood urea nitrogen (BUN) (OR: 1.159, 95% ClI:
1.026-1.309, P = 0.018) and left ventricular ejection fraction (LVEF) <68%
(OR: 3.667, 95% Cl: 1.085-12.398, P = 0.037). The patients with a tumor
history (digestive system tumors and non-digestive system tumors) had no
significant difference between the myocardial injury group and the control
group (P = 0.246). A prognostic nomogram model was established based on
these factors with an area under the receiver operator characteristic curve of
0.823 (95% Cl: 0.730-0.916). The patients with myocardial injury had a much
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higher in-hospital mortality rate (10.9% vs. 2.0%, P < 0.001), and an elevated
D-dimer level was related to in-hospital mortality among the AUGIB patients
with myocardial injury (OR: 1.273, 95% CI: 1.085-1.494, P = 0.003).

Conclusion: A history of hypertension, renal dysfunction, and cardiac function
with LVEF <68% were strong predictors of myocardial injury. Coagulopathy
was found to be associated with poor prognosis in AUGIB patients with

myocardial injury.

prediction model, acute upper gastrointestinal bleeding, myocardial injury, cancer,

risk factor

Introduction

Acute upper gastrointestinal bleeding (AUGIB) is a
common, life-threatening clinical emergency with an incidence
of 84-160/100,000 per year (1-3). Despite significant progress
in the treatment of AUGIB in recent years, including the
primary application of endoscopic therapy, proton pump
inhibition, vasoactive pharmacotherapies and prophylactic
antibiotics (4), it still imposes considerable morbidity,
mortality and health economic burdens on patients, and
these factors have remained stable for the past 30-40 years (5).
Previous studies have shown that in-hospital cardiovascular
events may lead to increased mortality in AUGIB patients,
with most of these cardiovascular events manifesting as
myocardial injury.

Non-fatal bleeding not only causes great discomfort, but
also leads to more harmful, even life-threatening, ischemic
events (6). Several hypotheses exist to explain the link between
AUGIB and myocardial injury. First, gastrointestinal bleeding,
especially with massive blood loss, may precipitate myocardial
injury from hypovolemia, hemodynamic compromise, and
myocardial hypoperfusion (7). Additionally, bleeding leads to
reduced renal perfusion, which results in significantly higher
levels of myocardial oxidative stress and inflammation (8).
Moreover, some patients with AUGIB could develop acute
coronary syndrome (ACS), which increases the additional risk
of intensive care unit (ICU) admission and accounts for up to
30% of in-hospital deaths (9-11). Therefore, myocardial injury
after AUGIB has attracted increasing attention as a significant
international public health problem. However, little data are
known about the potential risk of myocardial injury in patients
with AUGIB. This study aimed to analyze the risk factors
for myocardial injury after AUGIB by statistical analysis and
prediction model construction and to explore the association
between myocardial injury and poor in-hospital prognosis.
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Materials and methods

Ethical approval and consent

This single-center, retrospective study was approved by the
Ethics Committee of The First Affiliated Hospital of Xian
Jiaotong University (no. XJTU1AF2022LSK-301), and informed
consents were obtained from the patients. This study was
conducted in accordance with the relevant regulations and the
guidelines of the Declaration of Helsinki.

Participants

Patients hospitalized for AUGIB from January 2016 to
December 2020 at the First Affiliated Hospital of Xi’an Jiaotong
University were consecutively enrolled. AUGIB was defined
as clinical events with the chief complaint of blood vomitus
or tarry stool passage or the presence of blood in the
upper gastrointestinal tract on endoscopic evaluation (12). The
exclusion criteria included: (1) patients with a history of heart
disease (including abnormalities in the structure and function
of the heart such as coronary artery disease, arrhythmias, heart
failure or heart-valve defect) within 1 month; (2) age younger
than 18 years; and (3) missing baseline data. Myocardial injury
was defined as the presence of any of the following: ST-T
changes (horizontal or arch-back-up elevation of ST-segment
>0.1 mV or with T-wave elevation) (13) in two consecutive
leads on electrocardiogram (ECG); elevated troponin T (TnT)
>0.014 ng/mL or troponin I (Tnl) >26.2 pg/mL (14, 15).
The study flowchart is shown in Figure 1. We excluded
patients with a history of heart disease within 1 month to
ensure that the myocardial injury occurred after AUGIB, thus
avoiding the bias caused by myocardial injury due to heart
attack.
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Exclusion criteria:
History of heart disease within one
month: n =111

Age< 18 yearsold:n=6
Baseline data missing: n= 102

Hao et al.
Patients diagnosed with AUGIB
n=1208
Patients recruited in current study
n =989
Patients with
myocardial injury
n=101
FIGURE 1

Flowchart of the study. AUGIB, acute upper gastrointestinal bleeding.

Clinical data collection

All of the patients’ clinical data were collected from
their medical records provided by the biobank. The data
were collected from patients at the time of admission and
included baseline demographics [age, sex, medical history of
hypertension, diabetes, and chronic kidney disease (CKD)],
laboratory examination [complete blood counts, hemoglobin,
platelet, albumin, blood urea nitrogen (BUN), creatinine,
D-dimer, and cholesterol], past medication (antiplatelet drug,
anticoagulants, and steroids), complete physical examination
and gastroscopy results. Each endoscopist had more than
10 years of experience in endoscopic diagnosis and treatment,
and the diagnosis was screened based on the International
Classification of Diseases-10. The patients were divided into
groups with and without renal decompensation according to
whether creatinine was higher than 177 pmol/L (16, 17).
Additionally, to better evaluate renal function, we calculated the
BUN/creatinine ratio (18).

Statistical analysis

Mean values with standard deviations (x & SD) were used
to represent quantitative data, and counts with percentages
(n,%) were used to represent qualitative data. The chi-square
test for categorical variables and t-tests/Mann-Whitney tests
for continuous variables were used to identify univariate
associations between the myocardial injury group and the
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Patients without
myocardial injury
n =888

control group. A prediction model was performed based
on the significant multiple factors, and a receiver operating
characteristic (ROC) curve was used to evaluate the capacity
to predict myocardial injury. According to the conclusion of
the regression analysis, a nomogram for myocardial injury
probability was constructed. Univariate and multivariate logistic
regressions were used to select possible factors related to in-
hospital outcomes. All data processing and statistical analysis
were performed using SPSS version 26.0 (SPSS Inc., Chicago, IL,
USA) and R 3.1.2 (The R Foundation for Statistical Computing,
Vienna, Austria). Odds ratios (ORs) and 95% confidence
intervals (CIs) were calculated, and P < 0.05 was considered
statistically significant.

Results

A total of 989 patients (989/1,208, 81.9%) met the inclusion
criteria and were analyzed, of whom 101 patients (10.2%)
experienced myocardial injury during hospitalization. The
general characteristics of all enrolled patients are shown in
Table 1.

Baseline characteristics

The study population was mainly male (66.8%), with an
average age of 54.82 + 15.35 years. Compared with the
patients without myocardial injury, the patients with myocardial
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TABLE 1 Clinical characteristics of AUGIB patients with and without

myocardial injury.

Patients In total Myocardial injury P-value
N =989 With Without
N =101 N =888
Male, 11 (%) 661 (66.8) 60 (59.4) 601 (67.7) 0.094
Age (years) 54.82 £15.35 62.36 £13.69 53.96 £ 15.30 0.000
Heart rate (bpm) 81.11 +14.50  81.23 +15.70 81.10 £ 14.37 0.988
SBP (mmHg) 113.59 £+ 18.37 118.68 £22.83  113.08 £ 17.80 0.121
DBP (mmHg) 68.96 +11.84  68.07 & 14.03 69.04 £ 11.60 0.666
Smoker, 1 (%) 289 (29.2) 29 (28.7) 260 (29.3) 0.906
Drinker, n (%) 164 (16.6) 20 (19.8) 144 (16.2) 0.359
Blood biochemistry
Hb (g/L) 91.22+1834 87.43+19.77 91.65 £+ 18.14 0.101
HCT (%) 28.18 £5.31 27.14 £+ 6.09 28.30 £5.21 0.131
WBC (x10°/L) 6.56 + 8.28 6.94 £+ 4.52 6.52 £ 8.58 0.000
Platelet 127.27 £98.09 129.89 +107.32  126.97 £ 97.05 0.970
(x10°/L)
BUN (mmol/L) 6.90 £ 5.59 10.13 +8.82 6.52 £4.95 0.000
Creatinine 7429 £96.58 107.99 £119.97 70.34 £92.74 0.005
(mol/L)
<177 pmol/L, n 914 (92.4) 84 (83.2) 830 (93.5) 0.000
(%)
>177 umol/Lin 30 (3.0) 15 (14.9) 15 (1.7) 0.000
(%)
BUN/creatinine 10590 £ 56.65 114.37 £62.68 104.91 £ 55.86 0.174
¢TNI (pg/mL) 24.03 £47.47  48.96 = 67.21 6.83 £ 6.86 0.015
¢TNT (g/L) 0.03 £0.08 0.06 £ 0.11 0.01 £ 0.004 0.000
D-dimer (mg/L)  5.02+7.18 533+5.51 498 £7.36 0.110
Albumin (g/L) 32.94 £5.06 3248 £5.25 32.99 £ 5.04 0.744
Cholesterol 2.90 £ 1.00 2.86 £ 1.11 2.90 £ 0.99 0.592
(mmol/L)
History of medicine use
Aspirin, 7 (%) 65 (6.6) 11(10.9) 54 (6.2) 0.071
Anticoagulant, n 21(2.1) 5(5.0) 16 (1.8) 0.091
(%)
Steroids, 1 (%) 19 (1.0) 4 (4.0) 15(1.7) 0.242
Comorbidities
Hypertension, n 145 (14.8) 33(32.7) 112 (12.8) 0.000
(%)
Diabetes, 1 (%) 150 (15.3) 27 (26.7) 123 (14.0) 0.001
Stroke, 1 (%) 54 (5.5) 9(8.9) 45 (5.1) 0.115
CKD, 7 (%) 41 (4.2) 14 (13.9) 27 (3.1) 0.000
Tumor, n (%) 208 (21.3) 26 (25.7) 182 (20.8) 0.246
Digestive system 187 (18.9) 24 (23.8) 163 (18.6) 0.210
tumor, n (%)
Non-digestive 21(2.1) 2(1.9) 19 (2.2) 1.000
system tumor, n
(%)
LVEF <68%, n 38 (38.4) 12 (60.0) 26 (32.9) 0.026
(%)
Helicobacter 55 (5.6) 3(3.0) 52 (5.9) 0.221
pylori, n (%)
(Continued)
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TABLE1 (Continued)

Patients In total Myocardial injury P-value

N =989 With Without

N =101 N =888

Cause of bleeding
Varices, n (%) 622 (62.9) 58 (57.4) 564 (63.5) 0230
Pepticulcer,n 277 (28.0) 28(27.7) 249 (28.0) 0.946
(%)
Others, 1 (%) 77 (7.8) 12 (11.9) 65 (7.3) 0.105
Missing, 1 (%) 13 (1.3) 3(3.0) 10 (1.1) 0.280
In-hospital 29 (2.9) 11 (10.9) 18 (2.0) 0.000

death, n (%)

AUGIB, acute upper gastrointestinal bleeding; SBP, systolic blood pressure; DBP, diastolic
blood pressure; Hb, hemoglobin; HCT, hematocrit; WBC, white blood cell; BUN, blood
urea nitrogen; ¢TNI, cardiac troponin I; ¢TNT, cardiac troponin T; CKD, chronic kidney
disease; LVEF, left ventricular ejection fraction.

injury tended to be elderly (62.36 £ 13.69 vs. 53.96 + 15.30,
P < 0.001) and had significantly higher serum levels of
creatinine, BUN, ¢TNI, ¢TNT, and white blood cells (WBCs) (all
P < 0.05). Moreover, there were more patients with a history
of hypertension, diabetes, and CKD in the myocardial injury
group (all P < 0.05). Left ventricular ejection fraction (LVEF)
was measured as an indicator of cardiac function and was found
to be lower in the myocardial injury group (P < 0.05). The
patients in the myocardial injury group had a much higher in-
hospital mortality rate than those in the control group (10.9 vs.
2.0%, P < 0.001). However, a history of tumor was not found to
be significantly different between the two groups (P = 0.246).

Risk factors for myocardial injury in
patients with acute upper
gastrointestinal bleeding

Based on the analysis of the clinical characteristics between
the two groups, factors that were used to predict myocardial
injury were identified as age, serum level of creatinine,
BUN, WBC count, history of hypertension, diabetes, and
LVEF (Table 2). All these factors were then assessed using
multivariable regression analysis; hypertension (OR: 4.252, 95%
CI: 1.149-15.730, P = 0.030), BUN (OR: 1.159, 95% CI: 1.026-
1.309, P = 0.018), and LVEF <68% (OR: 3.667, 95% CI: 1.085-
12.398, P = 0.037) were found to be independently correlated
with myocardial injury in AUGIB patients (Table 2).

Prediction model construction
According to the multivariable regression analysis, a history

of hypertension, serum BUN level and LVEF <68% were found
to be independent risk factors for myocardial injury. A ROC
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TABLE 2 Logistic regression analysis of AUGIB patients with
myocardial injury.

Characteristics Multivariate model
OR 95% CI P-value

Age 1.008 0.960-1.057 0.761
Diabetes 1.225 0.266-5.639 0.795
Hypertension 4.252 1.149-15.730 0.030
WBC 1.054 0.881-1.260 0.568
Creatinine 0.996 0.991-1.002 0.212
BUN 1.159 1.026-1.309 0.018
LVEF <68% 3.667 1.085-12.398 0.037

OR, odd ratio; CI, confidence interval. Other abbreviations as in Table 1.

curve was drawn that incorporated the above three factors
with an area under the curve of 0.823 (SD: 0.047, 95% CI:
0.730-0.916), which showed robust discrimination (Figure 2).
A nomogram was built for the prediction of myocardial injury
after AUGIB (Figure 3). Each value of these variables received
a score on the axis of the point scale. The probability of
myocardial injury could be estimated by adding each single
score to obtain the total score.

10.3389/fcvm.2022.1041062

Factors affecting in-hospital outcomes
in acute upper gastrointestinal
bleeding patients with myocardial
injury

To evaluate the risk factors influencing in-hospital outcomes
in AUGIB patients with myocardial injury, univariate, and
multivariate analyses were performed (Table 3). In the
univariate analysis, serum levels of hemoglobin (OR: 0.953, 95%
CI: 0.918-0.989, P = 0.010), BUN (OR: 1.060, 95% CI: 1.002-
1.122, P = 0.044), albumin (OR: 0.863, 95% CI: 0.751-0.992,
P = 0.038), and D-dimer (OR: 1.184, 95% CI: 1.073-1.308,
P = 0.001) were risk factors for in-hospital death in AUGIB
patients with myocardial injury. After adjusting for confounding
factors, the serum level of D-dimer was independently
correlated with in-hospital death in AUGIB patients with
myocardial injury (OR: 1.273, 95% CI: 1.085-1.494; P = 0.003).

Discussion

In this single-center, retrospective study, AUGIB patients
complicated with myocardial injury were enrolled and analyzed.

ROC Curve
1.0
0.8
> 06
=
>
=
[72]
c
&
0.4
0.2
0.0
0.0 0.2 0.4 0.6 0.8 1.0

1 - Specificity

FIGURE 2

Receiver operating characteristic curve for the identification of patients with myocardial injury. The area under the curve was 0.823 (SD: 0.047,

95% CI: 0.730-0.916).
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FIGURE 3

Nomogram for predicting myocardial injury in patients with acute upper gastrointestinal bleeding. BUN, blood urea nitrogen; LVEF, left

ventricular ejection fraction.

A history of hypertension, poor renal function, and cardiac
function with LVEF <68% were independent risk factors for
concomitant myocardial injury. Moreover, AUGIB patients with
myocardial injury had an increased death risk in contrast
to those with only AUGIB, which was strongly associated
with coagulopathy.

AUGIB is an increasingly severe medical emergency due
to its high morbidity and mortality rates (2, 19). Although
the prognosis of AUGIB patients has improved over the last
few decades, the morbidity, and mortality rates remain high.
Myocardial injury is one of the most common complications

TABLE 3 Factors affecting in-hospital outcomes in AUGIB patients
with myocardial injury.
Multivariate model

Characteristics Univariate model

OR (95% CI) P-value OR (95% CI) P-value

Age 0.999 (0.954-1.046)  0.964
Sex 0.800 (0.227-2.819)  0.728
Hb 0.953 (0.918-0.989) 0.010  0.947 (0.877-1.023)  0.168
Platelet 0.994 (0.985-1.003) 0.172
BUN 1.060 (1.002-1.122)  0.044 1.050 (0.967-1.140)  0.246
Creatinine 1.002 (0.997-1.006)  0.423
Albumin 0.863 (0.751-0.992)  0.038 0.932(0.731-1.187)  0.568
D-dimer 1.184 (1.073-1.308)  0.001 1.273 (1.085-1.494) 0.003
Diabetes 1.031 (0.253-4.210)  0.966
Hypertension 0.750 (0.815-3.034)  0.687
Tumor 2.738 (0.759-9.882) 0.124

Abbreviations as in Tables 1, 2.
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of AUGIB, of which the incidence was found to be up to 10-
14%, and is related to increased short- and long-term mortality
(20, 21). In our study, the incidence of myocardial injury after
AUGIB was 10.2%, which was consistent with previous studies.
Due to its high incidence and adverse prognosis, early prediction
of myocardial injury in AUGIB patients is essential to help
predict prognosis and explore effective treatments.

A history of hypertension has been relevant to an elevated
risk of myocardial injury. In our study, the patients with
hypertension were at a 4.25 times higher risk of in-hospital
myocardial injury than the patients without hypertension. The
reason may be that long-term elevated blood pressure increases
the pressure on the arterial walls, resulting in injury to the
arterial endothelium and creating conditions for the formation
of unstable plaque in the blood vessel wall (22). Moreover,
high levels of BUN and creatinine have been found to be
associated with myocardial injury. A high level of BUN is the
manifestation of renal insufficiency, and the degree of oxidative
stress and inflammation in the myocardium is significantly
higher after impaired renal function and causes myocardial
damage (8). Moreover, BUN also reflects acute hemodynamics
and neurohumoral changes during acute myocardial infarction
(AMI), which might contribute to the identification of high-
risk patients (23). We found that there was a significant
difference between the patients with renal decompensation in
the myocardial injury group and the control group, therefore,
renal insufficiency can be confirmed as a risk factor for
myocardial injury. In clinical practice, the diagnosis of CKD
is mainly based on past medical history, and it is difficult to
assess long-term renal function during hospitalization because
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of the acute onset process of AUGIB. Therefore, to avoid the
impact of such incomplete records on the analysis of other
factors, a history of CKD was excluded from the multifactorial
regression analysis.

We also found that LVEF was highly correlated with
myocardial injury, which reflected left ventricular systolic
function and was highly correlated with heart failure and
cardiomyopathy. Reduced LVEF leads to compensatory
activation of the sympathetic nervous system and the renin-
angiotensin-aldosterone system (RAAS), which may induce
hemodynamic stress change with adverse effects on the
myocardium and the circulation (24). Wu et al. (25) observed
that AUGIB patients with more than three cardiac risk factors
had an increased likelihood of concurrent myocardial injury.
Common cardiac risk factors include age, male sex, obesity,
and traditional cardiac risk factors, including hypertension,
diabetes, hypercholesterolemia, smoking, and first-degree
relatives with premature myocardial infarction (male relatives
<45 years and female relatives <55 years). Fabio et al. (26)
identified elevated troponin as a marker of myocardial injury
and identified a variety of associated risk factors, including
septic shock, stroke, chronic renal insufficiency, and cirrhosis.
Based on earlier research and our study, we concluded that
cardiac function with LVEF <68% was one of the predictors of
myocardial injury. It should be noted that “normal LVEF” is
really not normal in chronic and acute diseases, this notion is
similar to that “normal electrocardiogram parameters” are really
not normal in these diseases (27). In addition, renal function,
age, previous history, and infection status were also found to
be associated with myocardial injury. Although most of these
factors are immutable, their recognition contributes to reducing
associated morbidity and mortality through individualized risk
stratification and more aggressive management.

In this study, we developed an intuitive statistical predictive
graph based on the above factors, which evaluated the risk
of myocardial injury and may help clinicians when propose
treatment decisions for AUGIB patients. To our knowledge, this
study was the first to build a quantitative nomogram to predict
the probability of myocardial injury in AUGIB patients. In our
nomogram, the serum level of BUN was the severest contributor
to the risk of myocardial injury, followed by hypertension and
LVEF <68%. Specific strategies should be used to reduce the risk
of myocardial injury, such as ensuring hemodynamic stability,
improving cardiac function, and managing blood pressure.

The mechanisms by which myocardial injury develops
with AUGIB
hemodynamic instability caused by reduced circulating blood

in patients are multifactorial, including
volume, sympathetic nervous system activation, coagulation
activation, etc (28). In addition, cirrhosis is a general reason
for variceal upper gastrointestinal bleeding, which leads to
several cardiac impairments, including high-output heart
failure due to cirrhotic cardiomyopathy, causing a decrease in
ventricular responsiveness to physiologic or pharmacologic

stress (29). Moreover, AUGIB is always accompanied by
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systemic inflammation and causes the release of cytokines
such as tumor necrosis factor-o and interleukin-1, which
could potentiate subclinical heart failure and myocardial
dysfunction (30).

In our study, the AUGIB patients who developed myocardial
injury had significantly higher in-hospital mortality. High levels
of hemoglobin and albumin were found to be protective factors
for death in AUGIB patients, while high serum levels of BUN
and D-dimer were risk factors. After adjusting for confounding
factors, the serum level of D-dimer was independently
correlated with in-hospital death in AUGIB patients with
myocardial injury. Patients with elevated D-dimer often indicate
a high-risk of disseminated intravascular coagulation (DIC)
accompanied by coagulation disorder that cannot be excluded
(31, 32). Thus, we speculated that coagulopathy may be
associated with a poor prognosis in AUGIB patients with
myocardial injury. Differently from our study, Sabatine et al.
(33) found that anemia is an independent risk factor of major
adverse cardiovascular events in patients with ACS, and the
severity of anemia affects the prognosis of coronary heart
disease. For every 10 g/L decrease in hemoglobin, the mortality
rate of patients with cardiovascular events within 30 days
increases by 21%. A subgroup analysis of elderly and peptic ulcer
patients found that serum albumin level was an independent risk
factor of mortality in the overall analysis (34). Elderly patients
who had an albumin level greater than 23.5 g/L at admission had
a relatively low mortality rate (35).

Myocardial injury was defined as ECG ST-T changes
and troponin elevation in the current study, which may be
precursors to ACS. In China, AUGIB patients complicated
with AMI should undergo gastroscopy before percutaneous
coronary intervention (PCI). This strategy has lower mortality
and fewer complications compared with a direct PCI strategy.
Lin et al. (36) observed that in patients with combined
AUGIB and AMI, the endoscopic therapy was most valuable
in patients in whom AUGIB was the initial event and those
who presented with hemodynamic instability. In patients
without these manifestations, the endoscopic therapy can be
postponed unless decisions for cardiac management are based
on endoscopic findings. In conclusion, for AUGIB patients
with AMI as the initial event, the diagnosis and treatment of
gastrointestinal endoscopy and coronary intervention should be
carefully arranged and should be decided after a joint evaluation
with cardiology consultants.

There are some limitations. First, due to differences in
the quality of data collection are unavoidable, the factors
that may indicate blood loss were not adequately considered.
Also, this study did not analyze whether the amount
of gastrointestinal bleeding was related to the severity of
myocardial injury and the effects of blood transfusion,
which led to a lack of evidence on fluid management in
AUGIB patients. Second, the results of other baseline data of
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cardiovascular system, such as coronary angiography (CAG),
myocardial magnetic resonance, peripheral arterial ultrasound,
and other imaging tests were not included in this study, because
the symptoms were generally mild to moderate and transient
and did not meet the indications for the relevant tests, also acute
gastrointestinal bleeding is often a contraindication to CAG,
which may underestimate the incidence of myocardial injury.
This study is a retrospective study and continuous troponin
measurements during hospitalization were not available for all
patients. As a result, we could not explore the relationship
between the trends in troponin levels over time and mortality.
Despite these limitations, this study may serve as a pavement
for future studies on the mechanism of interaction between
AUGIB and myocardial injury, allowing a better understanding
of AUGIB and providing guidance for its management.

Conclusion

We identified several clinical factors, such as hypertension,
renal dysfunction, and cardiac function with LVEF <68%, that
were related to the incidence and prognosis of myocardial
injury after AUGIB. The occurrence of myocardial injury
may increase all-cause in-hospital mortality in AUGIB patients
and coagulopathy was found to contribute to this increased
mortality. Therefore, early recognition of ECG-specific patterns
and the application of troponin examination should be widely
used in clinical care to improve patient outcomes.
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