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Background: To date, guidelines on the impact and value of atropine combined with omeprazole in the
treatment of acute gastritis have not been well established or well defined. This study aimed to clarify the
efficacy and safety of combined atropine and omeprazole therapy for the management of patients with acute
gastritis.

Methods: Through searching the electronic database, the related literature of the combination of atropine
with omeprazole in the treatment of acute gastritis were reviewed. A meta-analysis was performed after
literature selection according to inclusion criteria. The treatment efficiency and the incidence of adverse
reactions were used as the main outcome indicators. The odds ratios (ORs), standardized mean differences
(SMDs), and 95% confidence intervals (Cls) of the two treatment regimens were analyzed.

Results: This study analyzed 11 articles from the literature with a total of 1,053 subjects. The combination
of atropine and omeprazole significantly improved the clinical outcomes of patients with acute gastritis
compared to patients treated with combined anisodamine and omeprazole (control group). The effective rate
of combined atropine and omeprazole treatment was 1.21 times higher than that observed with the control
group, and the incidence of adverse reactions was 0.41 times that of the control group. Atropine combined
with omeprazole significantly alleviated the clinical symptoms of the patients. The total treatment time was
shortened by 0.57 days, duration of abdominal pain was shortened by 2.82 days, duration of diarrhea was
reduced by 1.99 days, and the duration of nausea and vomiting was shortened by 2.68 days compared to the
control group

Discussion: The combination of atropine with omeprazole in the treatment of acute gastritis demonstrated
a high effective rate with few adverse reactions than. It was effective at alleviating the clinical symptoms
associated with acute gastritis. The results of this study provide support for the clinical implementation of

combined atropine and omeprazole in the treatment of patients with acute gastritis.
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Introduction

Currently, the incidence of gastritis is about 10%
worldwide, and continues to increase (1). Acute gastritis is a
digestive system disease characterized by acute inflammatory
lesions of the gastrointestinal mucosa. The integrity of the
gastrointestinal mucosa is maintained by mucus, gastric
epithelium, bicarbonate, and gastric mucosal blood flow.
When the integrity of the mucosa is destroyed, aggressive
factors such as pepsin, bile reflux, cigarettes, alcohol, non-
steroidal anti-inflammatory drugs, and Helicobacter pylori (2)
can cause varying degrees of gastrointestinal damage (3).
The main clinical manifestations are gastrointestinal
symptoms such as abdominal pain, bloating, nausea, and
vomiting. In some severe cases, hematemesis and gastric
perforation may occur (4).

In daily clinical practice, more than 80% of acute
and chronic gastritis and gastroduodenal infections are
caused by H. pylori (5). H. pylori infection is an important
pathogenic factor that causes mucosal inflammation,
which can lead to acute gastritis, peptic ulcers, gastric
malignant tumors and so on. Its pathogenic mechanisms
are manifested by the obvious up-regulation of gastric
mucosal endothelin-1 (ET-1) levels and pro-inflammatory
cytokine expression (6,7). Some studies have proposed
symptomatic treatment by inhibiting H. pylori and repairing
the gastric mucosa. Omeprazole is a proton pump inhibitor
(PPI) widely used in clinical practice. This drug effectively
suppresses acid production by inhibiting the activity of
digestive enzymes such as Na'-K"-ATPase in gastric parietal
cells, thereby greatly reducing the secretion of gastric acid
and creating an optimal environment for the sterilization of
drugs (8). Omeprazole can also protect the gastric mucosa,
promote the recovery of metabolism of the gastric epithelial
cells, and accelerate the alleviation of clinical symptoms.
Both anisodamine and atropine are used clinically as
antispasmodic agents. These are M receptor antagonists,
which have obvious effects on relaxing gastrointestinal
smooth muscles and relieving gastrointestinal spasms and
pain. In the past, atropine was commonly used in the rescue
of toxic shock as it can effectively inhibit the absorption of
poisons, thereby saving lives (9). In recent years, increasing
numbers of researchers have proposed atropine for the
treatment of acute gastritis. The reason is that atropine
has strong selectivity for both excitatory smooth muscles
and spastic smooth muscles, and its antispasmodic and
analgesic effects are targeted (10). Recent studies (8) have
suggested that the combination of H2 receptor blockers
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(such as omeprazole) with antispasmodic analgesics (such
as atropine) may have good clinical efficacy. However, the
efficacy and safety of combined omeprazole and atropine
treatment remains controversial. This current meta-analysis
reviewed the relevant literature and comprehensively
analyzed and compared the clinical efficacy of combined
atropine and omeprazole treatment with combined
anisodamine and omeprazole treatment in the management
of patients with acute gastritis.

We present the following article in accordance with the
PRISMA reporting checklist (available at https://dx.doi.
org/10.21037/apm-21-1868).

Methods
Literature search

Five electronic databases, including PubMed, Web of
Science and Embase, CNKI, and the Wanfang database,
were comprehensively searched for articles related to
the treatment of acute gastritis using the combination
of atropine with omeprazole (observation group) and
anisodamine with omeprazole (control group). The
following terms were used in the search text and medical
subject terms (MeSH): “atropine”, “omeprazole”, and
“acute gastritis”. The databases were searched for reports
published from 2010 to 2021, without any language
restrictions. The references listed in the selected papers
were reviewed for further relevant publications. Two
researchers independently screened the papers (full text
or abstract) to ensure that they meet the research criteria
and eligibility. Quality assessments were performed on
the selected studies. Any disagreements between the two
researchers were resolved by consultation with a third
investigator.

Selection criteria

"This meta-analysis only evaluated studies involving atropine
or anisodamine combined with omeprazole in the treatment
of acute gastritis. Further studies were selected according
to the following criteria: (I) the study involved original
work and contained sufficient and relevant information for
evaluation; (I) the study involved an experimental group in
which patients were treated with atropine combined with
omeprazole, and a control group in which patients were
treated with anisodamine combined with omeprazole; and
(IIT) the study was a randomized controlled trial (RCT).
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Exclusion criteria: (I) case reports, systematic reviews,
and animal experiments; (II) the study which the original
text could not be obtained; (III) the study with missing data;
(IV) duplicate study.

Data extraction

The data extracted from the study contained basic
information of the clinical study, including the first
author, publication year, number of sample cases, patient
enrollment time, and study type. Outcome indicators
included treatment effectiveness, incidence of adverse
reactions, total treatment time, duration of abdominal
pain, duration of diarrhea, and duration of nausea and
vomiting.

Data analysis and evaluation of efficacy

All data were analyzed using Stata 16.0 statistical software.
The heterogeneity of the research data was assessed by
calculating the Q statistic and the I’ statistic. I’'<50% was
considered low heterogeneity, and I'’>50% was considered
high heterogeneity. Based on the level of heterogeneity in
the study, the fixed-effects model or the random-effects
model was used. The study parameters of interest were as
follows: the effective treatment rate, the rate of adverse
reactions, total treatment time, duration of abdominal pain,
duration of diarrhea, and duration of nausea and vomiting.
Odds ratios (ORs) and 95% confidence intervals (95%
ClIs) were calculated. The publication bias of the selected
literature was visualized using funnel plots. Sensitivity
analysis was carried out by excluding each study and
observing whether there were significant differences in the
results, so as to evaluate the stability of the results.

Results
Selection of literature

A total of 374 records were identified from the databases
using keyword searches. Following removal of duplicate
records, there were 58 reports. An independent review of
the titles and abstracts by 2 investigators resulted in the
exclusion of 38 studies. After a review of the full text article
of the remaining 20 studies, 9 reports were excluded due to
insufficient data and/or duplication of data. Finally, a total
of 11 studies were included in this meta-analysis (8,11-20)
(Figure I).
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Analysis of the basic characteristics in the selected literature

A total of 11 studies, comprising of 1,053 patients (7able 1),
was included in this meta-analysis. There were 530
cases in the experimental group (atropine combined
with omeprazole) and 523 cases in the control group
(anisodamine combined with omeprazole). The study time
ranged from 1 to 4 years. The patients ranged from 7.5
to 58.3 years old, with little difference in age distribution
between the experimental group and the control group
(7.5-51.9 and 7.5-58.3 years, respectively). There was no
significant difference in the gender distribution between
the two groups. The male to female ratio was 286:244
and 292:231 in the experimental and control groups,
respectively. The basic characteristics of the two groups
were highly comparable. All trials included data on 3 or
more outcome variables.

Primary outcomes

There were 10 randomized controlled trials that examined
the effective rate of treatment and the incidence of
adverse reactions The heterogeneity between studies in
terms of the treatment effective rate was not statistically
significant (P=0.574; I’=0.0%; fixed-effect model). There
was no significant heterogeneity in the incidence of
adverse reactions (P=0.792; 1°=0.0%; fixed effects model).
Compared with the control group, atropine combined with
omeprazole significantly improved the clinical efficacy for
the treatment of acute gastritis, and the effective rate of
treatment was 1.21 times higher than that observed with
the control group (OR =1.21; 95% CI: 1.15 to 1.27; P<0.05;
Figure 2A4). In addition, atropine combined with omeprazole
significantly prevented the incidence of adverse reactions
in patients with acute gastritis (OR =0.41; 95% CI: 0.29 to
0.59; P<0.05; Figure 2B). The publication bias of the study
was evaluated, and the funnel plot showed that the effective
scatter distribution of the treatment was asymmetrical, and
thus, there was a certain degree of publication bias (Egger’s
test P<0.05; Begg’s test P<0.05; Figure 34). The incidence
of adverse reactions showed a symmetrical distribution,
with no significant publication bias (Egger’s test P<0.05;
Begg’s test P>0.05; Figure 3B). Sensitivity analysis was
further used to determine the stability of the meta-analysis
results. The data showed that the range of effect values of
treatment efficiency (Figure 44) and adverse reaction rate
(Figure 4B) in each study changed little, fluctuating around
the comprehensive effect value, and the sensitivity was low,
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Figure 1 A flow diagram of the document retrieval process.

Table 1 The basic characteristics of the included literature

Gender distribution (male/

First author Year Study time frame treZ?;i?t/ ot female) Stu.d v Outcome
(year, month) control  Treatment Control Treatment  Control ~ design measures
group group group group
Chen T (11) 2015 2013.01-2014.06  50/50 51.645.2 52.6+3.1 25/25 25/25 RCT e
LiL(12) 2019 2018.01-2018.12  48/48 35.1£10.3  42.2+5.2 20/28 25/23 RCT DDB®
Liu X (8) 2014 2012.01-2014.01 50/50 48.3+18.6  58.3+11.2 28/22 30/20 RCT DOBDH®
XuH (13) 2017 2016.04-2017.04  36/34 51.6+3.8 51.8+3.7 20/16 19/15 RCT DRBD®
Kong D (14) 2016 2013.06-2015.06  49/49 7.5£13.2 7.5£13.2 28/21 28/21 RCT DRDOO®
Gong G (15) 2016 2015.06-2016.01  67/67 51.9+1.5 52.0+1.3 35/32 37/30 RCT WS
Hu R (16) 2015 2010.03-2014.03  40/40 46.5+3.4 46.7+4.1 23/17 25/15 RCT D)
Jid (17) 2016 2013.02-2014.08  53/52 36.8+3.1 37.1x3.2 27/26 25/27 RCT DRBDB®
Luo G (18) 2017 2015.04-2016.07  50/50 49.7+2.4 50.2+2.5 31/19 32/18 RCT 2@B3DO®
Feng H (19) 2020 2017.01-2019.02  43/43 50.0£28.0  49.5+27.5 26/17 25/18 RCT ORIDHE)
Wang A (20) 2019 2016.02-2018.06  44/40 43.7+7.9 44.3+8.4 23/21 21/19 RCT DOADH®

@D, effective rate of treatment; @ , adverse effects rate; @) , overall treatment time; @ , epigastric pain abatement time; © , diarrhea
abatement time; ©® , nausea and vomiting abatement time. RCT, randomized controlled trial; NR, not reported.
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Study % Study %
D RR (95% CI) Weight D RR (95% CI) Weight
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Liu xiaoping (2014) —o—‘:— 1.17 (1.03, 1.33) 11.06 Xu hong (2017) %o—%— 0.21 (0.05, 0.90) 10.42
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Feng hanling (2020) ———————  124(1.05,145 89 Feng hanling (2020) e 0.33(0.07,1.56)  6.75
Wang aiping (2019) R 1.22(1.04,1.44) 883 Wang aiping (2019) —_— 0.27(0.08,0.92)  11.79
Overall (I-squared =0.0%, P=0.574) <> 1.21(1.15,1.27)  100.00 Overall (--squared =0.0%, P=0.792) <> 0.41(0.29,0.59)  100.00
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Figure 2 Forest plots of the main outcome indicators. (A) Treatment effective rate and (B) incidence of adverse reactions.
A Begg’s funnel plot with pseudo 95% confidence limits B Begg'’s funnel plot with pseudo 95% confidence limits
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Figure 3 Funnel plots of main outcome indicators. (A) Treatment effective rate and (B) incidence of adverse reactions.
A Meta-analysis estimates, given named study is omitted B Meta-analysis estimates, given named study is omitted
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Figure 4 Sensitivity analysis plots of the main outcome indicators. (A) Treatment effective rate and (B) incidence of adverse reactions.
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Study % Study %
ID RR (95% CI) Weight D RR (95% CI) Weight
Chen tianshan (2015) R — -0.87 (-1.28, —0.46) 12,59 Lili (2019) —— -2.69 (-3.24, -2.13) 12.70
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Overall (I-squared =81.3%, P=0.000) 0 -0.57 (-0.91, -0.23) 100.00 Overall (I-squared =90.9%, P=0.000) <> -2.82 (-3.49, -2.14) 100.00
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Figure 5 Forest plots of the secondary outcome indicators. (A) Total treatment time; (B) duration of abdominal pain; (C) duration of

diarrhea; and (D) duration of nausea and vomiting.

which confirmed that the results of the meta-analysis were
reliable.

Secondary outcomes

The four secondary outcomes involved the alleviation
of common clinical symptoms. The heterogeneity of the
studies was tested, and there was significant heterogeneity
in all four indicators, including the total treatment time
(P<0.05; I'’=81.3%; random effects model), duration
of abdominal pain (P<0.05; 1°’=90.9%; random effects
model), duration of diarrhea (P<0.05; I’=91.8%; random
effects model), and duration of nausea and vomiting
(P<0.05; I’=93.4%; random effects model). Meta-analyses
demonstrated that atropine combined with omeprazole
significantly shortened the total treatment time for acute
gastritis by 0.57 days compared to the control group
[standardized mean difference (SMD) =-0.57; 95% CI:
-0.91 to 0.23; P<0.05; Figure 5A). Atropine combined with

© Annals of Palliative Medicine. All rights reserved.

omeprazole also shortened the duration of abdominal pain
by 2.82 days (SMD =-2.82; 95% CI: -3.49 to 2.14; P<0.05;
Figure 5B), the duration of diarrhea by 1.99 days (SMD
=-1.99; 95% CI: -2.64 to 1.34; P<0.05; Figure 5C), and
the duration of nausea and vomiting by 2.68 days (SMD
=-2.68; 95% CI: -3.45 to 1.92; P<0.05; Figure 5D). Since
the number of articles that analyzed the 4 indicators was
less than 10, there was a default publication bias, and thus,
funnel plot analyses were not performed. Sensitivity analysis
showed the total treatment time of each study (Figure 6A),
the duration of abdominal pain (Figure 6B), the duration
of diarrhea (Figure 6C), and the duration of nausea and
vomiting (Figure 6D), all showed no significant changes in
the range of effect values, with low sensitivity, confirming
that the results of this meta-analysis were reliable.

Discussion

Acute gastritis is caused by acute inflammatory lesions of

Ann Palliat Med 2021;10(9):9535-9543 | https://dx.doi.org/10.21037/apm-21-1868
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Figure 6 Sensitivity analysis of the secondary outcome indicators. (A) Total treatment time; (B) duration of abdominal pain; (C) duration of

diarrhea; and (D) duration of nausea and vomiting.

the gastric mucosal epithelium due to the stimulation of a
variety of pathogenic factors. With improved understanding
of the pathogenic mechanisms of acute gastritis, the number
of drugs available for treating acute gastritis has increased,
but the clinical efficacy varies greatly. The key to successful
management of acute gastritis lies in etiological and targeted
treatment. Omeprazole is a proton pump inhibitor (PPI)
widely used in the clinical setting. Since its development in
1979, it has become one of the most commonly prescribed
drugs worldwide (21), and has been listed on the WHO
essential drugs list (22). Omeprazole is mainly used for
the treatment of gastric acid related diseases, such as
peptic ulcers, gastroesophageal reflux, gastrointestinal
bleeding, and H. pylori infections. Treatment of H. pylori
accounts for 34% of omeprazole prescriptions, and other
gastritis-related diagnoses account for another 34% of

© Annals of Palliative Medicine. All rights reserved.

all prescriptions (23). Omeprazole can be distributed in
the secretory tubules of the gastric mucosal wall through
blood circulation and it combines with the proton pump to
inhibit the activity of the gastric acid pump and block the
secretion of gastric acid (24). Anisodamine is an atropine
derivative extracted from Eastern Guteng, which is mainly
used to treat gastrointestinal smooth muscle spasms and
myocardial infarction. Both anisodamine and atropine are
non-specific cholinergic antagonists. Anisodamine is less
potent and toxic than atropine, with the latter being more
widely used in clinical and basic research (25). However,
to date, it is unclear whether anisodamine or atropine has
better efficacy when combined with omeprazole for the
treatment of acute gastritis. This current meta-analysis was
reported strictly in accordance with the PRISMA standard.
The collection and analysis of data from previous literature
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allowed the objective assessment of the efficacy and safety
of atropine combined with omeprazole in the treatment of
acute gastritis.

This meta-analysis examined 11 articles, including 1,053
patients, and analyzed 2 primary outcomes and 4 secondary
outcomes. Compared with the control group (anisodamine
combined with omeprazole), atropine combined with
omeprazole improved the clinical efficacy for the treatment
of acute gastritis, and the treatment efficiency was
1.21 times that of the control group. At the same time,
atropine combined with omeprazole decreased the
incidence of adverse reactions of acute gastritis. Compared
with the control group, atropine combined with omeprazole
shortened the remission times of symptoms associated with
acute gastritis. In patients treated with combined atropine
and omeprazole, the total treatment time was 0.57 days
shorter than that observed with the control group, the
duration of abdominal pain was also shortened by 2.82 days,
the duration of diarrhea was reduced by 1.99 days, and
the duration of nausea and vomiting was decreased by
2.68 days.

This meta-analysis had several limitations. First, the
treatment regimens examined only included atropine
combined with omeprazole and anisodamine combined
with omeprazole, and there was no comparison with any
other common forms of treatment. Second, the age range
of the participants was large (7.5 to 51.9 years old). Some
of the included studies only reported the age range or the
average age of the participants, hence, it was not possible
to use subgroups to analyze the effect of age. Future studies
should include a more clearly defined cohort with a tighter
age range. Third, the results of some indicators showed
comparatively high heterogeneity and may be affected by
confounding factors such as age, gender, and race, and thus,
there was a certain degree of bias. Fourth, all the literatures
included in this study are in Chinese, which indicated that
there was a language bias.

In summary, the combination of atropine and omeprazole
could effectively alleviate the clinical symptoms in the
treatment for acute gastritis and may be implemented in
clinical practice. Future high-quality clinical trials in large
scale settings are warranted to further establish and confirm
the efficacy and safety of combined atropine and omeprazole
for the management of patients with acute gastritis.
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