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ABSTRACT

Objective: To explore the predictive value of serum gastrin (GAS), epidermal growth factor (EGF) levels in gastric ulcer compli-
cated with acute upper gastrointestinal bleeding.

Study Design: A descriptive study.

Place and Duration of Study: Department of Emergency, Beijing Jiangong Hospital, China, from January 2019 to June 2020.
Methodology: One hundred and twenty-five patients with gastric ulcer and acute upper gastrointestinal bleeding were
selected as Group A. One hundred and twenty-five patients with gastric ulcer and no upper gastrointestinal bleeding were
selected as Group B. Logistic regression analysis was used to analyse the risk factors of gastric ulcer complicated with acute
upper gastrointestinal bleeding. The value of serum GAS, EGF in early diagnosis of gastric ulcer with upper gastrointestinal
bleeding was evaluated by receiver operating characteristic (ROC) curve.

Results: Univariate analysis showed statistically significant differences between Group A and Group B in taking non-steroidal
anti-inflammatory drugs (NSAIDs), helicobacter pylori (Hp) infection, serum GAS and EGF (all p <0.001). Logistic regression anal-
ysis showed that raised serum GAS and serum EGF were independent risk factors for gastric ulcer and upper gastrointestinal
bleeding (both p <0.001). The ROC area of serum EGF to predict gastric ulcer and acute upper gastrointestinal bleeding was
0.810 (95% Cl: 0.753-0.867, p <0.001), greater than ROC area of serum GAS. At serum EGF of =109.95 pg/mL, had the 84.8%,
sensitivity to predict gastric ulcer and acute upper gastrointestinal bleeding with specificity of 68.8%.

Conclusion: The predictive value of serum GAS and EGF is high for gastric ulcer complicated with acute upper gastrointestinal
bleeding; the predictive value of serum EGF is greater than that of serum GAS.
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INTRODUCTION

Gastric ulcer mainly refers to tissue damage exceeding
mucosal muscularlayer, caused by gastric mucosa digestion by
gastricdigestivejuiceitself. Itisaninflammatory necroticlesion
thatoccurs betweenthe cardiaandthe pylorus.' Pepticulcerisa
common cause of upper gastrointestinal hemorrhage.” Acute
upper gastrointestinal bleeding is a common complication of
gastric ulcer. Most of the times, the bleeding volume is 300-500
mL. When the bleeding volume is more than 800 mL, systemic
shockand evenlife-threateningmay occur.?
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Gastroscopy, also known as upper gastrointestinal endoscopy,
is currently the preferred examination method for the etiology
and location of upper gastrointestinal hemorrhage in diagnosis.
An examination performed within 24-48 hours after hemor-
rhage is called an emergency gastroscopy. Upper gastroin-
testinal hemorrhage can be diagnosed by gastroscopy.® Early
gastroscopy and accurate diagnosis are the key to reduce
mortality. Compared with endoscopy, blood examination has
the advantages of low costand low risk.’

Gastrin (GAS) is a peptide hormone synthesised and secreted
by gastric antral G cells. After release, it acts on gastric parietal
cells to stimulate the secretion of hydrochloric acid through
improving the blood circulation, which plays an important role
in regulating digestive function.® One study has confirmed that
serum GAS levelin patients with gastriculcerhasincreased.’

Epidermal growth factor (EGF) is a kind of endogenous protec-
tivesubstance, which can promotethe proliferation, differentia-
tion and migration of epithelial cells. EGF has the repairing and
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protecting function to gastric mucosa damage.® A study has
shown thatserum EGF isinvolved in the occurrence and healing
ofgastriculcers.’

At present, the application value of serum GAS and EGF in acute
upper gastrointestinal bleeding, complicated with gastric ulcer,
is not yet clear. In view of this, the purpose of this study was to
explore the predictive value of serum GAS and EGF levels in
gastric ulcer complicated with acute upper gastrointestinal
bleeding.

METHODOLOGY

This descriptive study was approved by The Ethics Committee
of Beijing Jiangong Hospital, China. A total of 125 patients with
gastric ulcer and acute upper gastrointestinal bleeding
admitted to the hospital from January 2019 to June 2020, were
selected as Group A. One hundred and twenty-five patients with
gastriculcerand nouppergastrointestinal bleeding admitted to
the hospital duringthe same period, were selected as Group B.

Inclusion criteria were that patients with gastric ulcer diag-
nosed by gastroscopy, without effective treatment before
admission, complete medical history information, voluntary
acceptance of this trial. Exclusion criteria were that patients
aged >80 or <18 years; diagnosed with duodenal ulcer, pyloric
ductulcerand compound ulcer by gastroscopy; received peptic
endoscopic hemostasis treatment within two months;
combined with severe respiratory, circulation, hepatic or renal
dysfunction, upper gastrointestinal bleeding caused by liver
cirrhosis, gastric cancer, acute gastric mucosal lesions, etc.;
pregnant or breastfeeding women; bad addictions (such as
alcohol and drug abuse); mental illness or with impaired cons-
ciousness.

Relevant medical information of patients in Group A and Group
B were collected including gender, age, whether they have
taken NSAIDs, helicobacterpylori(Hp) infection, etc.

The urea breath test was used to detect Hp infection. The
subjects had to fast for at least 4 hours before detection. After
taking off the cap of the bottom air bag, the subjects blew the air
bag full and tightened the cap. Then they took a urea (*C)
capsule. Afterresting for 15 minutes, they blew again with a gas
collecting card in the mouth. They could breathe during the
blowing process, and they stopped when the gas collecting card
changed from orange to yellow. The subjects’ gas collection
card was detected by **C detector, and Hp was positive when the
judgmentvalue wasequaltoorgreaterthan50.

Upon admission, 3 mL venous blood was drawn from the
subjects, and centrifuged to obtain serum. Enzyme-linked
immunosorbent assay (ELISA) was used to detect serum EGF
levels, and radioimmunoassay was used to determine serum
GASlevels.

Data was analysed using SPSS 25.0. Kolmogorov-Smirnov test
was used to test the normality of all measurement data.
Measurement data such as age, serum GAS, serum EGF were
expressed as mean +SD, and were compared by independent

sample t-test between the two groups. Categorical data were
expressed as frequencies and percentages. Categorical data
between the two groups were compared by Chi-square test.
Logistic regression analysis was used to analyse therisk factors
of gastric ulcer complicated with acute upper gastrointestinal
bleeding. The value of serum GAS, EGF in early diagnosis of
gastric ulcer with upper gastrointestinal bleeding was evalu-
ated by receiveroperating characteristic (ROC) curve.Ap-value
lessthan 0.05 was regarded as statistically significant.

RESULTS

Theresults of univariate analysis showed that there were statis-
tically significant differences between Group A and Group B in
taking NSAIDs, Hp infection, serum GAS and EGF (all p
<0.001,Tablel); however, there was no significant differencein
gender, age, smoking and drinking groups (p = 0.692, 0.660,
0.163and0.097, respectively, Tablel).

Tablel: Comparisonofrelated parametersinthetwogroups.

Index (6;2:25‘; (G;::QSB) p-value
Gender [male, n (%)] 79 (63.20) 82 (65.60) 0.692
Age (years) 58.08+9.48 | 57.56+9.20 | 0.660
Smoking [n (%)] 73 (58.40) 62 (49.60) | 0.163
Drinking [n (%)] 77 (61.60) 64(51.20) 0.097
Taking NSAIDs [n (%)] 106 (84.80 | 70(56.00) |<0.001
Hp infection [n (%)] 114 (91.20) 88 (70.40) |<0.001
Serum GAS (ug/L) 94.33+15.32 |123.67+£19.78| <0.001
Serum EGF (pg /mL) 100.75+16.41|138.50+£22.15| <0.001

Logistic regression analysis was performed on factors such as
taking NSAIDs (yes=1, no=0), Hp infection (yes=1, no=0),
serum GAS (actual test value), serum EGF (actual test value),
and the results showed that serum GAS and serum EGF were
independent risk factors for gastric ulcer and upper gastroin-
testinalbleeding (bothp <0.001, Tablell).

Table II: Multivariate logistic regression analysis of gastric ulcer and
uppergastrointestinal bleeding.

Risk factor B S.E. p-value Exp (B)
Taking NSAIDs -0.968 1.013 0.339 0.380
Hp infection -0.908 0.980 0.354 0.403
Serum GAS 2.124 0.328 <0.001 8.361
Serum EGF -1.864 0.283 <0.001 0.155

The ROC area of serum GAS to predict gastric ulcer and acute
upper gastrointestinal bleeding was 0.774 (95% Cl: 0.714 -
0.835, p<0.001). When serum GAS was <98.09 ug/L, its sensi-
tivity to predict gastric ulcer and acute upper gastrointestinal
bleeding was 84.8%, and the specificity was 56%.

The ROC area of serum EGF to predict gastric ulcer and acute
upper gastrointestinal bleeding was 0.810 (95% CI: 0.753 -
0.867, p<0.001). When serum EGF was =109.95 pg/mL, its
sensitivity to predict gastric ulcer and acute upper gastroin-
testinal bleeding was 84.8%, and the specificity was 68.8%, as
showninFigurel.

The ROC area of serum EGF to predict gastric ulcer and acute
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upper gastrointestinal bleeding was 0.810 (95% CI: 0.753 -
0.867,p<0.001), higherthanROCarea of serum GAS.
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Figure 1: ROC curves of serum GAS and EGF to predict gastric ulcer and
acuteuppergastrointestinalbleeding.

DISCUSSION

Hp infection and taking NSAIDs are two important pathogenic
factors of peptic ulcer."®'* Numerous studies have confirmed
that Hp and NSAIDs are two independent gastric mucosal
damaging factors, and can cause gastric mucosal damage
through different mechanisms."*"’

NSAIDs mainly inhibit the synthesis of prostaglandins in gastric
mucosa, thusinhibiting the secretion of mucus and bicarbonate
in gastric epithelial cells, reducing the blood flow of gastric
mucosa and the renewal rate of gastric epithelium, stimulating
the adhesion of neutrophils in blood vessel wall, and migrating
out of blood vessels to infiltrate locally, causing gastric mucosa
damage.'*However, the role of Hp infection in ulcer with hemor-
rhage has not yet been completely defined. A study has found
that Hp infection increases the risk of bleeding peptic ulcer
disease.”

The results showed that there was a statistically significant
difference between Group A and Group B in taking NSAIDs and
Hp infection in univariate analysis. Multivariate logistic regres-
sionanalysis showed that Hp infection and recent NSAIDs taken
history were not independent risk factors for gastric ulcer
combined with upper gastrointestinal bleeding. However, Chen
et al. found that Hp infections were independent ulcer risk
factors using multiple logistic regression analysis.'® Previous
studies have concluded that among patients with peptic ulcer
and upper gastrointestinal bleeding, the Hp positive infection
rate is significantly higher than that of patients without upper
gastrointestinal bleeding.”

Accordingtoastudy, serum GAS value was closely relatedtothe
disease process of peptic ulcer and was of prognostic value.”
Research showed that[Jexcept for Zollinger-Ellison syndrome, a
fasting serum GAS level could not be used as a screening testfor

peptic ulcer disease in children.” The results of this study
showed that the difference in serum GAS between Group Aand
Group Bwasstatistically significant. Multivariate logisticregres-
sion analysis showed that serum GAS was an independent risk
factor for gastric ulcer and acute upper gastrointestinal
bleeding. ROC curve analysis showed that the area under the
curve of serum GAS to predict gastric ulcer and acute upper
gastrointestinal bleeding was 0.774 (95% Cl: 0.714-0.835,
p<0.001). When serum GAS was <98.09 ug/L, its sensitivity to
predict gastric ulcer and acute upper gastrointestinal bleeding
was 84.8%, and the specificity was 56%.

One study showed that EGF was important for gastric ulcer
healing.”® Serum EGF levels may be of closely relation between
gut hormones and peptic ulcer.”” The results of this study
showed that there was a statistically significant difference in
serum EGF between Group A and Group B. Multivariate logistic
regression analysis showed that serum EGF was an indepen-
dent risk factor for gastric ulcer and acute upper gastroin-
testinal bleeding.

ROC curve analysis showed that the area under the curve of
serum EGF to predict gastric ulcer and acute upper gastroin-
testinal bleeding was 0.810 (95% Cl: 0.753-0.867, p<0.001).
When serum EGF was <109.95 pg/mL, its sensitivity to predict
gastric ulcer and acute upper gastrointestinal bleeding was
84.8%, and the specificity was 68.8%. The area underthe curve
of serum EGF to predict gastric ulcer complicated with upper
gastrointestinal hemorrhage was larger than that of serum
GAS, andits predictive value was greater.

CONCLUSION

Serum GAS and EGF are independent risk factors for gastric
ulcer complicated with acute upper gastrointestinal bleeding.
The predictive value of serum GAS and EGF is high for gastric
ulcer complicated with acute upper gastrointestinal bleeding,
and the predictive value of serum EGF is greater than that of
serum GAS.
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