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Introduction: Chronic atrophic gastritis (CAG) is a chronic condition
characterized by a reduction in gastric mucosal glands and is often regarded
as a precursor to gastric cancer. Currently, Western medicine lacks specific
treatments for CAG, with management primarily focusing on symptomatic
relief and, in cases involving Helicobacter pylori infection, eradication therapy.
This study employs a network meta-analysis (NMA) to evaluate the efficacy and
safety of the Chinese patent medicine Wei-Fu-Chun (WFC) in the
treatment of CAG.
Methods: We systematically reviewed randomized controlled trials (RCTs)
comparing WFC with other interventions for CAG. The outcomes assessed
included clinical effectiveness, gastrointestinal symptom scores,
gastrointestinal hormone levels, and adverse reactions. The quality of the
included studies was assessed with the Cochrane Handbook and GRADEpro
software based on the following criteria: random sequence generation, allocation
concealment, blinding of participants and personnel, blinding of outcome
assessment, completeness of outcome data, and selective reporting. Risk
ratios were calculated for dichotomous outcomes, and standardized mean
differences with 95% confidence intervals were used for continuous variables.
Funnel plots were generated to assess publication bias, and treatments were
ranked using the surface under the cumulative ranking curve (SUCRA). Data
analysis was performed using STATA 15.0 and Review Manager 5.3. The protocol
has been registered with PROSPERO under the registration number
CRD420251056533.
Results: A total of 38 RCTs involving 3,844 participants were included, and
10 interventions were evaluated: conventional therapy, prokinetics, mucosal-
protective agents (MPAs), acid-suppressing drugs (ASDs), H. pylori eradication
therapy (HET), WFC, WFC + prokinetics, WFC + MPAs, WFC + ASDs, and WFC +
HET. The majority of the included studies were evaluated as having a low risk of
bias regarding randomization, attrition, reporting, and other domains, while the
risk of bias remained unclear for allocation concealment and blinding. Sensitivity
analysis revealed that excluding any single study had a minimal influence on the
overall pooled results, and statistical heterogeneity was negligible. The NMA
results indicated that WFC combined with MPA ranked the highest in overall
clinical efficacy, while WFC combined with prokinetics was the most effective in
restoring gastrin (GAS)/motilin (MTL) levels and alleviating symptom burden. WFC
monotherapy also outperformed several Western medications (e.g., MPA, acid
inhibitors, and conventional therapy) across multiple outcomes. Combinations of
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WFC with acid suppressants or prokinetics were associated with fewer adverse
events than monotherapies, suggesting a potential reduction in drug-related
side effects.
Conclusion:WFC, particularly in combination withWesternmedications, enhances
clinical efficacy and reduces the incidence of adverse events in patients with CAG.
These findings support its potential as a therapeutic option for improving clinical
outcomes in CAG.
Systematic Review Registration: https://www.crd.york.ac.uk/prospero/, identifier
CRD420251056533.
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Introduction

Chronic atrophic gastritis (CAG) is a precancerous condition
characterized by chronic inflammation and progressive loss of gastric
glandular cells. It represents a key stage in the Correa cascade, in
which gastric carcinogenesis develops through a sequential
progression from chronic gastritis to atrophy, intestinal metaplasia,
dysplasia, and eventually carcinoma if untreated (Rugge et al., 2002;
Sugano et al., 2015). In China, CAG affects approximately 17%–18%
of the population, posing a considerable public health burden (Du
et al., 2014). The major risk factors include Helicobacter pylori (H.
pylori) infection, aging, smoking, high-salt diets, and autoimmune
processes (Song et al., 2017; Correa et al., 2010; Park et al., 2010; Notsu
et al., 2019). Clinically, CAG is often asymptomatic or presents with
vague dyspeptic symptoms, and the diagnosis depends mainly on

endoscopic and histopathological evaluations (Annibale et al., 2020;
Pittman et al., 2015).

Current management primarily targets the underlying cause—such
as H. pylori eradication—and symptomatic relief. However, while
eradication therapy reduces inflammation and cancer risk, its ability
to reverse established atrophy or metaplasia remains limited (Annibale
et al., 2007; Annibale et al., 2001). Other pharmacologic options,
including proton pump inhibitors (PPIs), prokinetics, and mucosal-
protective agents, offer only partial symptom control and do not restore
glandular structure or function (Shah et al., 2021). This therapeutic gap
highlights the need for effective interventions that not only relieve
symptoms but also promote histological recovery and prevent
malignant transformation.

In recent years, traditional Chinese medicine (TCM) has gained
attention as a complementary approach for CAGdue to its multi-target,

FIGURE 1
Flow diagram.
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TABLE 1 Basic characteristics.

Study
(year)

Age
(EG/CG)

Gender
(M/F)

Intervention Comparison Duration
(weeks)

Outcome

Zhang et al.
(2025)

N/A 43/37 WFC + rebamipide WFC 12 Clinical efficacy; AE; GSS; IL-1β; SIL-2R;
GAS; MTL

Wang et al.
(2024)

40.06 ± 7.18/
40.04 ± 7.26

41/39 WFC + PPI PPI 8 IL-6; IL-8; TNF-α; CRP; GAS; MTL;
GSS; AE

Wang et al.
(2024)

39.78 ± 5.34/
40.15 ± 6.17

48/32 WFC + HET (four
combination)

HET (four combination) 2 Clinical efficacy; GSS; TNF-α; IL-4; IL-33;
EGF; VEGF; AE

Ye et al. (2024) 58.76 ± 8.35/
64.20 ± 9.01

23/27 WFC Rebamipide 12 Clinical efficacy; GSS; HPS; D-Dimer; PGI

Gao et al.
(2022)

45.12 ± 0.83/
48.24 ± 0.71

35/25 WFC + mosapride Mosapride 16 Clinical efficacy; GSS; AE; TNF; IL

Zhang (2022) 51.53 ± 2.57/
51.36 ± 2.63

90/66 WFC + PPI PPI 8 Clinical efficacy; GSS; IL-8; TNF-α; SIL-
2R; GAS; G-17; HPS

Hu (2021) 56.49 ± 5.71/
56.54 ± 5.67

47/37 WFC + HET (four
combination)

HET (four combination) 12 GAS; MTL; G-17; CD4; CD8; AE

Wang and Lv
(2022)

N/A 80/72 WFC + PPI PPI 12 Clinical efficacy; hemodynamic change;
GSS; QOL

Liu (2022) 52.87 ± 4.66/
52.43 ± 4.71

35/33 WFC + rebamipide Rebamipide 4 Clinical efficacy; NO; CGRP; VEGF;
PGE2; PCT; PGI; PGII

Wang (2021) 48.10 ± 7.92/
47.23 ± 7.85

53/45 WFC + HET (four
combination)

HET (four combination) 12 Clinical efficacy; GSS; IL-6; TNF-α; CRP;
GAS; MTL; OPN; HSP-70; H. pylori

eradiation rate

Liang et al.
(2021)

44.14 ± 4.38/
44.35 ± 4.46

35/25 WFC + HET (four
combination)

HET (four combination) 2 Clinical efficacy; GSS

Du et al. (2021) 52.5 ± 5.6/
52.3 ± 5.5

56/76 WFC + marzulene-S WFC/marzulene-S 12 Clinical efficacy; HPS; EGF; EGFR
positive rate

Bian et al.
(2021)

53.90 ± 10.61/
52.13 ± 11.53

31/29 WFC Vitacoenzyme 24 HPS; clinical efficacy; GSS; gut microbiota
abundance

Yao et al.
(2020)

55.2 ± 7.2/
55.6 ± 6.8

58/62 WFC + cinitapride WFC 12 Clinical efficacy; GSS; GAS; MTL; GSH-
Px; PGE2; AE

Li (2020) 48.03 ± 3.49/
47.69 ± 3.81

47/23 WFC + mosapride Mosapride 2 TNF-α; IL-1β; GAS; MTL; GSS

Fan (2020) 44.8 ± 12.5/
<44.6 ± 12.7

58/47 WFC + PPI PPI 8 Clinical efficacy; GSS

Wu (2020) 66.48 ± 10.83/
65.52 ± 10.43

55/39 WFC + PPI PPI 4 Clinical efficacy; SIL-2R; AE

Wang et al.
(2020)

49.79 ± 2.63/
49.82 ± 2.54

37/33 WFC + PPI PPI 8 TNF-α; IL-8; IL-6; SOD; NO; AE

Long (2019) 46.24 ± 8.35/
45.39 ± 8.24

51/45 WFC + HET (three
combination)

Folic acid + HET (three
combination)

24 Clinical efficacy; GAS; MTL

Song (2019) 48.62 ± 7.36/
49.23 ± 6.98

53/33 WFC + PPI PPI 4 Clinical efficacy; IL-1β; AE

Zhang et al.
(2019)

56.75 ± 3.52/
55.26 ± 3.99

52/36 WFC + H2RA H2RA 16 Clinical efficacy; GSS; GAS; CGRP; VEGF;
NO; AE

Zhu and Wei
(2019)

45.6 ± 8.3/
46.5 ± 9.4

108/76 WFC + probiotics Probiotics 3 Clinical efficacy; GSS; AE

Lu et al. (2018) 41.8/42.8 119/81 WFC + HET (three
combination)

HET (three combination) 4 Clinical efficacy; H. pylori eradiation rate;
PGI; PGII

Xu et al. (2018) 44.32 ± 4.54/
45.11 ± 4.76

151/89 WFC + HET (three
combination)

HET (three combination) 8 Clinical efficacy; H. pylori eradiation rate;
GSS; HPS

(Continued on following page)
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holistic therapeutic properties and favorable safety profile (Dai et al.,
2017). Among these, Wei-Fu-Chun (WFC)—a patented Chinese
medicine first approved in 1998, containing Panax ginseng
C.A.Mey., Isodon amethystoides (Benth.) H. Hara, and Citrus
aurantium L.—has been widely used in China for the treatment of
CAG and precancerous gastric lesions (Gu et al., 2020). Experimental
and clinical evidence suggest that WFC may improve gastric mucosal
atrophy, modulate inflammatory responses, and inhibit H. pylori
infection (Bian et al., 2021). A recent meta-analysis reported that
WFC achieved superior histopathological improvement and
symptom relief compared to standard therapies (Wang B. et al.,
2023), and it is now recommended in Chinese clinical practice
guidelines for CAG management (Li et al., 2023).

Despite accumulating data, most available evidence has been derived
from traditional pairwise meta-analyses, which cannot simultaneously
compare multiple interventions or determine their relative ranking in
terms of efficacy and safety. Given the diversity of therapeutic
strategies—including Western pharmacotherapies, WFC monotherapy,
and various combination regimens—direct head-to-head evidence is
limited. Network meta-analysis (NMA) provides a methodological
advantage by integrating both direct and indirect evidence across all

treatment options within a single analytical framework, allowing for a
comprehensive evaluation and ranking of interventions.

Therefore, this study aims to systematically compare and rank
the efficacy and safety of WFC and its combination therapies versus
conventional Western treatments for CAG using a network meta-
analysis of randomized controlled trials (RCTs).

Methods

This study was conducted in accordance with the Cochrane
criteria, the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) statement (Page et al., 2021), and relevant
meta-analysis guidance. The protocol has been registered with
PROSPERO under the registration number CRD420251056533.

Search strategy and study selection

A comprehensive literature search was conducted in the following
databases: PubMed, EMBASE, Springer, the Cochrane Controlled

TABLE 1 (Continued) Basic characteristics.

Study
(year)

Age
(EG/CG)

Gender
(M/F)

Intervention Comparison Duration
(weeks)

Outcome

Liu and Zhang
(2018)

46.7 ± 8.3/
45.8 ± 7.9

79/85 WFC + mosapride Mosapride 16 Clinical efficacy; GAS; MTL; TNF-α; IL-6;
IL-8; GSS

Li and Zhao
(2018)

41.8 ± 7.3/
44.6 ± 4.9

51/41 WFC + probiotics Probiotics 24 Clinical efficacy; GSS; H. pylori
eradication rate; endoscopic

assessment; HPS

Xiao et al.
(2018)

61.38 ± 7.85/
61.74 ± 8.15

44/42 WFC + PPI PPI 24 Clinical efficacy; AE

Zhou et al.
(2017)

47.01 ± 8.76/
47.86 ± 9.43

49/37 WFC + folic acid Folic acid 24 Clinical efficacy; GAS; MTL; HPS; AE

Liu et al.
(2017)

51.22 ± 8.01/
50.94 ± 9.21

58/55 WFC + folic acid Folic acid 24 Clinical efficacy; Shh; Wnt3A; GSS; Shh/
Wnt3A

He et al. (2017) 51.32 ± 5.41/
50.64 ± 5.67

45/35 WFC + polaprezinc Polaprezinc 12 Clinical efficacy; endoscopic assessment;
TNF-α; IL-6; AE

Fan and Qiao
(2017)

66.1 ± 10.3/
65.4 ± 10.1

58/42 WFC + PPI PPI 4 Clinical efficacy; TNF-α; IL-6; IL-8; AE

Yuan et al.
(2016)

N/A 36/44 WFC Placebo 12/24/36 Clinical efficacy; AE

Zhang et al.
(2012)

42 ± 2.5 83/67 WFC + rebamipide Rebamipide/WFC 12 Clinical efficacy; pathological efficacy;
hemodynamic change

Lin (2011) 47.3 ± 12.9/
45.1 ± 14.0

78/32 WFC Vitacoenzyme 24 Clinical efficacy; hemodynamic change;
ET; CGRP; AE

Fang and Du
(2011)

48.4 ± 6.0/
47.5 ± 6.2

49/41 WFC + teprenone WFC + folic acid 12 Clinical efficacy; QOL; SF-36; AE

Nie and Sun
(2011)

42.52 ± 5.76/
42.52 ± 5.76

60/62 WFC + rebamipide Rebamipide 12 Clinical efficacy

Lin et al.
(2010)

47 ± 3 36/34 WFC + HET (three
combination)

WFC 16 Clinical efficacy; recurrent rate; H. pylori
eradiation rate; AE

Cao and Yang
(2008)

42 ± 3 58/62 WFC + teprenone WFC 12 Clinical efficacy; symptomatic efficacy; AE

Annotations.
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Register of Trials (CENTRAL), Web of Science, and China National
Knowledge Infrastructure (CNKI) from inception to 6 June 2025. No
restrictions were applied regarding the language or publication date.
The search terms combined controlled vocabulary and free-text words
related to “chronic atrophic gastritis,” “Wei-Fu-Chun,” “WFC,” and
“randomized controlled trial.” The complete search strategies for each
database are provided in Supplementary File 1. Chinese-language
publications were screened and translated by two bilingual
investigators. To avoid duplication between Chinese and English
reports of the same trial, publication details (e.g., author, year,
sample size, and intervention) were cross-checked.

RCTs meeting the PICO (population, intervention,
comparison, and outcome) framework (Eriksen and Frandsen,
2018) were eligible for inclusion. (1) Participants: patients with
histologically confirmed CAG. (2) Interventions: pharmacological
treatments including WFC or WFC combined with Western
medicines. (3) Comparisons: any oral Western medicines,
including prokinetics, acid-suppressing drugs (ASDs), mucosal-
protective agents (MPAs), and H. pylori eradication therapy
(HET). Other adjuvant therapies, such as vitamin B-12,
vitacoenzyme, or placebo, were also included and classified as
conventional therapies (CT). (4) Outcomes: clinical efficacy,
gastrointestinal symptom scores (e.g., abdominal pain or
distention, bloating, and acid reflux), gastrointestinal hormones
(such as gastrin [GAS] and motilin [MTL]), serum inflammation
biomarkers (such as interleukin and tumor necrosis factor [TNF]),
quality of life, and adverse effects. Studies were excluded if they
were abstracts (since these typically do not include complete data
of the methods and results, making it difficult to extract data and
assess bias), had incomplete or imprecise data, had ambiguous
treatment protocols, or were not available in full text. Cross-
sectional studies, reviews, and RCTs with a Jadad score
of <3 were also excluded.

Data extraction

Two authors independently extracted data from the included
studies. Discrepancies were resolved by discussion, with adjudication
by a third author if necessary. Extracted information included the study
design, patient demographics, interventions, comparators, intervention
duration, follow-up, handling of missing data, funding sources, and
potential conflicts of interest. When data were missing or unclear, the
original authors were contacted for clarification. If standard deviations
were unavailable, they were estimated from standard errors, confidence
intervals, or interquartile ranges according to the Cochrane
recommendations.

Quality evaluation

Risk of bias for RCTs was independently assessed by two authors
using the Cochrane risk-of-bias tool (Savovic et al., 2014). The overall
certainty of evidence was independently assessed by two authors for
each stratified outcome using the GRADE methodology (Guyatt et al.,
2008). Discrepancies were resolved by consultation with a third author.
Risk-of-bias domains included random sequence generation, allocation
concealment, blinding of participants and personnel, blinding of
outcome assessment, completeness of outcome data, and selective
reporting. Each domain was rated as “low risk,” “unclear risk,” or
“high risk.” Heterogeneity was initially assessed qualitatively by
examining the differences in study populations (e.g., age and sex),
settings, interventions, durations, and outcome definitions. For studies
judged to be qualitatively homogeneous, statistical heterogeneity was
assessed using the chi-squared test, with p < 0.10 indicating significant
heterogeneity. To examine the impact of study quality, sensitivity
analyses were performed by excluding studies that had a high risk
of bias rating.

FIGURE 2
Risk-of-bias evaluation. (A) Risk of bias of each study. (B) Summary of the risk of bias.
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Data synthesis and statistical analysis

A Bayesian network meta-analysis was performed to combine
direct and indirect comparisons. Random-effects models were fitted
with vague (non-informative) priors. Four Markov chains were run

for 50,000 iterations, with the first 10,000 discarded as burn-in.
Convergence was assessed using the Gelman–Rubin diagnostic
(potential scale reduction factor <1.05). Dichotomous outcomes
were summarized as risk ratios (RRs) with 95% confidence intervals
(CIs), and continuous outcomes were summarized as mean

FIGURE 3
Heterogeneity analysis and funnel plot. (A) Sensitivity analysis. (B) Heterogeneity analysis. (C) Funnel plot.

FIGURE 4
NMA results of clinical efficacy. (A) Network map. (B) SUCRA plot.
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TABLE 2 Risk ratio or the standard mean difference with 95% confidence interval of the reported outcomes.

Clinical efficacy

WFC + MPA

1.09 (0.87,1.35) WFC + HET

1.10 (0.94,1.30) 1.02 (0.79,1.31) WFC + Prokinetics

1.29 (1.19,1.39) 1.19 (0.96,1.46) 1.17 (1.01,1.35) WFC

1.31 (1.04,1.65) 1.20 (1.13,1.28) 1.18 (0.91,1.54) 1.02 (0.82,1.26) HET

1.33 (1.10,1.61) 1.23 (0.94,1.60) 1.21 (1.10,1.33) 1.03 (0.87,1.23) 1.02 (0.77,1.34) Prokinetics

1.45 (1.15,1.84) 1.34 (0.99,1.82) 1.32 (1.01,1.72) 1.13 (0.90,1.41) 1.11 (0.81,1.52) 1.09 (0.82,1.45) WFC + ASD

1.43 (1.32,1.55) 1.32 (1.05,1.65) 1.30 (1.09,1.54) 1.11 (1.01,1.22) 1.09 (0.86,1.39) 1.08 (0.88,1.31) 0.98 (0.77,1.26) MPA

1.72 (1.36,2.16) 1.58 (1.17,2.13) 1.56 (1.20,2.02) 1.33 (1.07,1.66) 1.31 (0.97,1.78) 1.29 (0.98,1.70) 1.18 (1.11,1.25) 1.20 (0.95,1.52) ASD

1.80 (1.60,2.02) 1.66 (1.32,2.07) 1.63 (1.38,1.93) 1.40 (1.28,1.52) 1.38 (1.09,1.74) 1.35 (1.12,1.64) 1.24 (0.97,1.57) 1.26 (1.11,1.43) 1.05 (0.83,1.32) CT

Gastrin

WFC + prokinetics

1.10 (0.40,3.00) WFC + HET

3.12 (1.01,9.66) 2.85 (1.71,4.74) HET

3.66 (2.21,6.07) 3.34 (1.08,10.31) 1.17 (0.34,4.04) Prokinetics

4.86 (2.41,9.81) 4.44 (2.15,9.16) 1.56 (0.64,3.78) 1.33 (0.56,3.16) WFC

14.42 (5.21,39.90) 13.15 (4.68,36.99) 4.62 (1.46,14.63) 3.94 (1.26,12.28) 2.96 (1.42,6.20) MPA

14.27 (5.20,39.16) 13.02 (4.67,36.31) 4.57 (1.45,14.37) 3.90 (1.26,12.06) 2.93 (1.42,6.07) 0.99 (0.35,2.79) CT

Motilin

WFC + prokinetics

0.98 (0.28,3.42) WFC + HET

2.64 (1.42,4.91) 2.69 (0.67,10.84) Prokinetics

3.03 (1.28,7.19) 3.09 (1.25,7.60) 1.15 (0.40,3.32) WFC

3.12 (0.77,12.61) 3.18 (1.70,5.96) 1.18 (0.26,5.44) 1.03 (0.34,3.09) HET

9.33 (2.67,32.63) 9.51 (2.65,34.11) 3.53 (0.87,14.26) 3.08 (1.24,7.62) 2.99 (0.72,12.42) MPA

(Continued on following page)
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TABLE 2 (Continued) Risk ratio or the standard mean difference with 95% confidence interval of the reported outcomes.

Motilin

9.51 (2.68,33.70) 9.69 (2.66,35.22) 3.60 (0.88,14.71) 3.14 (1.24,7.91) 3.05 (0.73,12.81) 1.02 (0.28,3.72) ASD

15.29 (4.35,53.81) 15.58 (4.32,56.23) 5.78 (1.42,23.50) 5.05 (2.02,12.60) 4.90 (1.17,20.47) 1.64 (0.45,5.94) 1.61 (0.44,5.90) CT

Abdominal pain

WFC + prokinetics

1.46 (0.45,4.79) WFC + HET

2.74 (0.69,10.96) 1.87 (0.91,3.84) HET

4.05 (2.52,6.52) 2.77 (0.77,9.92) 1.48 (0.34,6.40) Prokinetics

5.96 (2.69,13.17) 4.07 (1.69,9.80) 2.17 (0.70,6.77) 1.47 (0.58,3.70) WFC

7.12 (2.28,22.26) 4.86 (1.46,16.17) 2.60 (0.64,10.53) 1.76 (0.51,6.04) 1.20 (0.53,2.71) WFC + ASD

8.17 (3.13,21.32) 5.58 (1.99,15.65) 2.98 (0.85,10.48) 2.02 (0.69,5.88) 1.37 (0.80,2.35) 1.15 (0.43,3.05) CT

21.34 (6.78,67.12) 14.58 (4.36,48.73) 7.79 (1.91,31.72) 5.26 (1.52,18.20) 3.58 (1.57,8.19) 3.00 (0.94,9.58) 2.61 (0.97,7.00) MPA

27.07 (9.98,73.47) 18.49 (6.36,53.80) 9.88 (2.73,35.78) 6.68 (2.21,20.18) 4.55 (2.48,8.33) 3.80 (2.19,6.59) 3.31 (1.48,7.44) 1.27 (0.46,3.53) ASD

Abdominal distension

WFC + prokinetics

1.73 (0.35,8.56) WFC + HET

5.06 (1.56,16.47) 2.93 (0.99,8.63) WFC

8.86 (1.20,65.52) 5.12 (1.54,17.03) 1.75 (0.35,8.81) HET

13.19 (2.52,69.19) 7.63 (1.56,37.34) 2.61 (0.81,8.34) 1.49 (0.20,10.91) WFC + ASD

18.33 (4.43,75.75) 10.60 (2.78,40.39) 3.62 (1.64,7.97) 2.07 (0.34,12.49) 1.39 (0.34,5.67) CT

44.80 (10.44,192.30) 25.90 (6.53,102.75) 8.85 (3.76,20.80) 5.06 (0.81,31.46) 3.40 (1.54,7.48) 2.44 (0.76,7.82) ASD

Acid reflux

WFC + prokinetics

1.62 (0.64,4.10) WFC + HET

2.73 (1.38,5.40) 1.68 (0.90,3.13) WFC

4.70 (3.06,7.24) 2.90 (1.04,8.04) 1.73 (0.77,3.87) Prokinetics

11.51 (4.97,26.67) 7.08 (3.21,15.64) 4.22 (2.59,6.88) 2.45 (0.95,6.28) CT

(Continued on following page)
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TABLE 2 (Continued) Risk ratio or the standard mean difference with 95% confidence interval of the reported outcomes.

Acid reflux

11.53 (4.26,31.17) 7.09 (2.73,18.43) 4.23 (2.05,8.71) 2.45 (0.83,7.24) 1.00 (0.42,2.40) ASD

13.29 (4.78,36.96) 8.18 (3.06,21.87) 4.87 (2.28,10.43) 2.82 (0.93,8.57) 1.15 (0.47,2.85) 1.15 (0.40,3.29) MPA

Adverse effect

CT

0.71 (0.12,4.28) WFC

0.72 (0.06,8.78) 1.01 (0.18,5.76) WFC + ASD

0.71 (0.03,19.17) 1.00 (0.06,15.81) 0.99 (0.04,25.70) WFC Prokinetics

0.55 (0.06,5.17) 0.77 (0.20,2.96) 0.76 (0.08,6.83) 0.77 (0.04,16.61) HET

0.41 (0.05,3.40) 0.57 (0.18,1.78) 0.56 (0.07,4.48) 0.57 (0.03,11.31) 0.74 (0.36,1.53) WFC + HET

0.36 (0.03,4.03) 0.50 (0.10,2.56) 0.49 (0.27,0.89) 0.50 (0.02,12.35) 0.65 (0.08,5.39) 0.88 (0.12,6.39) ASD

0.21 (0.01,7.08) 0.30 (0.01,6.05) 0.30 (0.01,9.50) 0.30 (0.09,0.98) 0.39 (0.01,10.49) 0.53 (0.02,13.04) 0.60 (0.02,18.32) Prokinetics

0.25 (0.02,2.44) 0.34 (0.08,1.45) 0.34 (0.04,3.23) 0.34 (0.02,7.73) 0.45 (0.06,3.20) 0.60 (0.10,3.76) 0.69 (0.08,6.05) 1.15 (0.04,32.06) WFC + MPA

0.18 (0.02,2.06) 0.25 (0.05,1.32) 0.25 (0.02,2.74) 0.25 (0.01,6.31) 0.33 (0.04,2.77) 0.44 (0.06,3.28) 0.51 (0.05,5.15) 0.85 (0.03,26.02) 0.74 (0.13,4.24) MPA
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differences (MDs) with 95% CI. A random-effects model was
applied to account for between-study variability. Network
consistency was evaluated using the node-splitting method and
the design-by-treatment interaction model. Publication bias and
small-study effects were explored using comparison-adjusted funnel
plots. Surface under the cumulative ranking curve (SUCRA) scores
were calculated to rank the treatments. Statistical analyses were
conducted using STATA 15.0 and Review Manager 5.3.

Results

A total of 13,651 records were identified through database and
manual searches. After removing duplicates and screening titles and
abstracts, 352 articles were retrieved for full-text review. Of these,
38 studies met the inclusion criteria and were included in the
network meta-analysis (Figure 1) (Zhang et al., 2025; Ye et al., 2024;
Wang et al., 2024; Wang, 2024; Liu, 2022; Wang and Lv, 2022; Zhang,
2022; Gao et al., 2022; Bian et al., 2021; Du et al., 2021; Liang et al., 2021;
Hu, 2021; Wang, 2021; Wang, 2020; Wu, 2020; Fan, 2020; Li, 2020; Yao
et al., 2020; Zhu and Wei, 2019; Zhang et al., 2019; Song, 2019; Long,
2019; Xiao et al., 2018; Li and Zhao, 2018; Liu and Zhang, 2018; Xu et al.,
2018; Lu et al., 2018; Fan and Qiao, 2017; He et al., 2017; Liu et al., 2017;
Zhou et al., 2017; Yuan et al., 2016; Zhang et al., 2012; Nie and Sun, 2011;
Fang andDu, 2011; Lin, 2011; Lin et al., 2010; Cao and Yang, 2008). The
included studies involved 10 intervention types: conventional treatment

(CT), prokinetics, mucosal-protective agents (MPAs), acid-suppressing
drugs (ASDs), Helicobacter pylori eradication therapy (HET), Wei-Fu-
Chun (WFC), and four combination regimens (WFC + prokinetics,
WFC + MPAs, WFC + ASDs, and WFC + HET). Table 1 summarizes
the basic characteristics of the selected studies, including the sample size,
mean age, treatment durations, and clinical outcomes.

Risk of bias, heterogeneity, and
publication bias

The Cochrane Risk of Bias tool was used to evaluate the risk of bias
in the included studies, and the detailed assessment is shown in Figure 2.
Most trials reported adequate randomization (32/38, low risk), while
only one described allocation concealment [15], and two mentioned
blinding [15, 51]. Consequently, these domains were generally rated as
“unclear risk.”All the studies were evaluated as having a “low” risk of bias
in incomplete outcome data, selective reporting, and other bias domains.

Sensitivity analysis (Figure 3A) showed that removing any single
study had a minimal impact on the pooled results (RR ≈ 0.88, 95% CI
0.86–0.92). Pairwise meta-analyses (Figure 3B) indicated negligible
heterogeneity (I2 ≈ 0%). For the NMA, global inconsistency was
assessed using the design-by-treatment interaction model, and local
inconsistency was assessed using node-splitting analysis. No significant
inconsistency was detected (p > 0.05), supporting the reliability of the
network structure (Supplementary file 2).

FIGURE 5
Grading of Recommendations Assessment, Development, and Evaluation framework.
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The comparison-adjusted funnel plot appeared symmetrical,
suggesting low publication bias (Figure 3C). Overall, the
methodological quality of evidence was considered acceptable
with low heterogeneity and strong robustness.

Clinical efficacy

A total of 34 studies involving 3,844 CAG patients were included
in the assessment of clinical efficacy (Figure 4A). The results
(Table 2) showed that WFC + MPA therapy was superior to
WFC + ASDs, WFC alone, and any other single Western
medicine (RR 1.29–1.80); WFC + prokinetics has a better efficacy
than WFC + ASDs, WFC, and other Western medicine (RR
1.17–1.63); and WFC + HET was also superior to HET (RR =
1.20, 95% CI 1.13–1.28), MPAs (RR = 1.32, 95% CI 1.05–1.65), ASDs
(RR = 1.58, 95% CI 1.17–2.13), and CT (RR = 1.66, 95% CI
1.32–2.07). These results suggested that WFC combined with
Western medicine has a better therapeutic effect in treating CAG
patients. In addition, using WFC alone was better than MPAs (RR =
1.11, 95% CI 1.01–1.22), ASDs (RR = 1.33, 95% CI 1.07–1.66), and
CT (RR = 1.40, 95% CI 1.28–1.52). The SUCRA plot (Figure 4B)

indicated that WFC + MPAs was the most effective therapy in
inducing the clinical efficacy of CAG patients, followed by WFC +
HET and WFC + prokinetics. The quality of evidence for this
primary outcome was rated moderate (Figure 5). The main
factors leading to downgrades included the risk of bias
(inadequate blinding) and imprecision in small trials. No serious
concerns were identified regarding inconsistency, indirectness, or
publication bias.

Gastrointestinal hormones

A total of 11 studies involving 1,122 participants assessed
changes in gastrointestinal hormones: GAS and MTL (Figures
6A,B). For the improvement of GAS (Table 2), WFC combined
with prokinetics or HET was better than using HET, prokinetics,
WFC, MPA, or CT alone (RR 2.93–14.42). In addition, HET,
prokinetics, and WFC exhibited better performance than MPAs
and CT (RR 2.93–4.57). For the improvement of MTL (Table 2),
WFC + prokinetics was superior to prokinetics, WFC, MPAs, ASDs,
and CT (RR 2.64–15.29), whileWFC +HET was more effective than
WFC, HET,MPAs, ASDs, and CT (RR 3.09–15.58). Moreover, using

FIGURE 6
NMA results of gastrointestinal hormones. (A) Network map of gastrin. (B) Network map of motilin. (C) SUCRA of gastrin. (D) SUCRA of motilin.
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WFC alone also outperformedMPAs (RR = 3.08, 95% CI 1.24–7.62),
ASDs (RR = 3.14, 95% CI 1.24–7.91), and CT (RR = 5.05, 95% CI
2.02–12.60). The SUCRA plots (Figures 6C,D) suggested that WFC
combined with prokinetics was the best option for improving GAS
and MTL levels in CAG patients, followed by WFC plus HET.

Gastrointestinal symptoms

A total of 19 studies with 1,859 patients reported the
improvement of gastrointestinal symptoms, 13 of which reported

abdominal pain, 9 reported abdominal distention, and 9 reported
acid reflux (Figures 7A–C). For relieving abdominal pain (Table 2),
WFC combined with prokinetics was better than prokinetics, WFC,
WFC + ASDs, CT, MPAs, and ASDs (RR 4.05–27.07), while WFC +
HETwas superior toWFC,WFC +ASDs, CT,MPAs, and ASDs (RR
4.07–18.49). In addition, HET, prokinetics, and WFC were all better
than MPAs (RR = 7.79, 5.26, 3.58) and ASDs (RR = 9.88, 6.68, 4.55)
in relieving abdominal pain. For alleviating abdominal distension
(Table 2), WFC combined with prokinetics performed better than
WFC, HET, WFC + ASDs, CT, and ASDs (RR 5.06–44.80), while
WFC +HETwas better than HET,WFC +ASDs, CT, and ASDs (RR

FIGURE 7
NMA results of gastrointestinal symptoms. (A) Network map of abdominal pain. (B) Network map of adbominal distension. (C) Network map of acid
reflux. (D) SUCRA of abdominal pain. (E) SUCRA of abdominal distension. (F) SUCRA of acid reflux.

FIGURE 8
NMA results of adverse effects. (A) Network map. (B) SUCRA plot.
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5.12–25.90). In addition, WFC showed a better effect than CT (RR =
3.62, 95%CI 1.64–7.97) and ASDs (RR = 8.85, 95% CI 3.76–20.80) in
relieving abdominal bloating. For inhibiting acid reflux (Table 2),
WFC combined with prokinetics was superior to prokinetics, CT,
ASDs, and MPAs (RR 2.73–13.29) while using WFC alone had a
better effect than CT (RR = 4.22, 95% CI 2.59–6.58), ASDs (RR =
4.23, 95% CI 2.05–8.71), and MPAs (RR = 4.87, 95% CI 2.28–10.43).
The SUCRA plot (Figures 7D,E) suggested thatWFC combined with
prokinetics and WFC + HET ranked first and second in relieving
abdominal pain and distension, along with inhibiting acid reflux,
while WFC ranked third in alleviating abdominal bloating and acid
reflux, and HET ranked third in reliving abdominal pain.

Adverse effects

A total of 23 studies involving 2,175 participants reported adverse
effects (Figure 8A). The results (Table 2) showed that WFC combined
with ASDs or prokinetics was associated with a lower incidence of
adverse effects than using ASDs (OR = 0.49, 95% CI 0.27–0.89) or
prokinetics (OR = 0.30, 95% CI 0.09–0.98) alone. Other comparisons
showed no significant safety differences, indicating that all regimens
were similarly well-tolerated (Table 2; Figure 8B).

Discussion

According to global data (Hahn et al., 2025), the pooled progression
rates per 1,000 person-years for atrophic gastritis (AG), intestinal
metaplasia (IM), and dysplasia were 2.09 (95% CI 1.46–2.99), 2.89
(2.03–4.11), and 10.09 (5.23–19.49), respectively. Notably, the study
suggested that individuals with gastric precursor lesions—especially
IM—face a similar risk of progression to gastric cancer (GC) regardless
of geographic location, highlighting the importance of endoscopic
surveillance and management of CAG. Currently, H. pylori
eradication is used only as an adjunct for high-risk CAG patients,
since eradication alone is insufficient to prevent progression (Kobayashi
et al., 2015). Other treatments—such as PPIs, prokinetics, vitamin
B12 supplementation, and mucosal-protective agents—also show
limited efficacy and may cause adverse effects (Morgan et al., 2025).
Therefore, exploring alternative and complementary strategies such as
TCM formulations is of growing clinical interest.

This NMA demonstrates that WFC—a Chinese patent herbal
formula consisting of Panax ginseng C.A.Mey., Isodon amethystoides
(Benth.) H. Hara, and Citrus aurantium L.—exerts significant
therapeutic benefits for CAG, particularly when combined with
Western medical treatments. Combinations of WFC with mucosal-
protective agents (WFC + MPAs), prokinetics (WFC + prokinetics),
and H. pylori eradication therapy (WFC + HET) consistently
outperformed monotherapies in improving clinical efficacy,
regulating gastrointestinal hormones (gastrin and motilin), and
relieving major symptoms such as abdominal pain, distension, and
acid reflux. The SUCRA rankings indicated that WFC +MPAs was the
most effective overall, while WFC + prokinetics showed the best
improvement in gastrointestinal hormone levels and symptom relief.
In addition, WFC-containing regimens were associated with fewer
adverse events than the corresponding monotherapies, suggesting a
possible protective role against drug-related toxicity.

Previous pairwise meta-analyses of WFC for CAG have
generally focused on single comparisons (e.g., WFC versus
conventional therapy or WFC + MPA versus MPA alone) and
have yielded inconsistent results. Unlike these studies, our NMA
provides an integrated comparative framework that incorporates
both direct and indirect evidence across 10 interventions. This
approach not only confirms earlier findings that WFC enhances
therapeutic efficacy but also ranks the combination regimens,
thereby providing clinicians with a hierarchy of optimal
treatment strategies. Our findings align with earlier reports
suggesting that WFC improves gastric mucosal function and
immune modulation (Xie et al., 2024; Wang L. et al., 2023; Oyagi
et al., 2010), but this study extends the evidence base by
quantitatively demonstrating that WFC-based combinations
outperform standard Western therapies.

The superior performance of WFC + MPAs may be attributed to
the complementary mechanism. WFC exhibits anti-inflammatory and
mucosal regenerative properties—suppressing the NF-κB pathway,
reducing pro-inflammatory cytokines (IL-1β and TNF-α), and
modulating immune cell responses through the regulation of
TLR2 and CD14 expression (Xie et al., 2024; Wang B. et al., 2023).
Its main component, Panax ginseng C.A.Mey., enhances local mucosal
perfusion and reduces oxidative damage, while Isodon amethystoides
(Benth.) H. Hara and Citrus aurantium L. promote glandular
regeneration and modulate lipid and hormone metabolism (Oyagi
et al., 2010; Dang et al., 2020; Wang et al., 2017). When combined
with MPA, these effects likely synergize to accelerate mucosal healing.

Similarly, the observed superiority of WFC + prokinetics for
improving gastrin and motilin levels may reflect WFC’s role in
restoring gastrointestinal motility via MAPK pathway modulation
and tryptophan metabolism (Wang et al., 2020; Wang et al., 2017).
This mechanistic synergy could explain the marked relief of symptoms
in abdominal bloating and reflux observed in our analysis. Notably,
WFCmonotherapy also showed significant efficacy compared to several
single Western agents, suggesting intrinsic therapeutic potential
through multiple pharmacodynamic pathways rather than symptom
suppression alone. According to the product labeling and
pharmacopoeia standards, WFC is contraindicated in pregnant
women and individuals with known allergies to its components.
Although no adverse drug interactions with Western medicines were
reported in the included studies, comprehensive pharmacovigilance and
pharmacokinetic investigations remain necessary.

However, several limitations should be noted. First, the
methodological quality of the included studies varied, with many
lacking detailed descriptions of allocation concealment and blinding,
thus potentially introducing performance or detection bias. Second,
moderate heterogeneity across studies—such as differences in patient
characteristics, dosage regimens, and follow-up duration—may limit
the generalizability of thefindings. Third, indirect comparisons inherent
to NMA depend on the transitivity assumption, and minor violations
could affect the accuracy of the pooled estimates. Fourth, the
predominance of small, single-center Chinese RCTs raises concerns
about the potential overestimation of benefits. Although funnel plot
analysis suggested low publication bias, it is important to acknowledge
that most included studies were published in Chinese journals, where
positive outcomes are more likely to be reported. Finally, most studies
lacked long-term follow-up, precluding the assessment of sustained
efficacy and safety.
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Despite these limitations, the findings provide compelling
evidence that integrating WFC with Western
medicine—particularly with mucosal-protective agents or
prokinetics—may optimize therapeutic outcomes for CAG. These
regimens appear to not only enhance mucosal recovery and
symptom control but also reduce adverse effects associated with
prolonged pharmacotherapy. Future research should focus on large-
scale, multicenter, and double-blinded RCTs that incorporate
standardized diagnostic criteria, objective biomarkers of mucosal
healing, and longer follow-up to confirm long-term benefits and
mechanistic pathways.

Conclusion

In conclusion, this network meta-analysis suggests that WFC,
particularly when used in combination with conventional Western
therapies, may provide additional clinical benefits for patients with
CAG. The combination regimens appeared to improve the overall
clinical efficacy, regulate gastrointestinal hormones, and reduce
adverse events compared with monotherapies. Nevertheless, these
findings should be interpreted cautiously as most included studies
originated from Chinese settings and showed variable
methodological quality. Further large-scale, multicenter
randomized controlled trials with standardized protocols are
needed to confirm these results, clarify WFC’s mechanisms of
action, and evaluate its long-term safety and effectiveness in
diverse populations.
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