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To assess the efficacy and safety of LiWei Capsule (LWC) in the treatment of chronic non-atrophic 
gastritis (CNG) with erosions and damp-heat stasis syndrome, based on Traditional Chinese Medicine 
(TCM) principles. This phase II, multicenter, randomized, double-blind, placebo- and positive-controlled 
trial enrolled patients diagnosed with CNG with erosions and damp-heat stasis syndrome. Participants 
were allocated to LWC, Sanjiu Weitai Capsule (SJWT, positive control), and placebo groups (2:1:1 ratio) 
and received corresponding treatment for 4 weeks, followed by a 16-week follow-up. The primary 
outcome was the curative rate of epigastric pain/bloating. Secondary outcomes included improvement 
in endoscopic examination, histopathological examination, and TCM symptom scores. Of 301 enrolled 
participants from five centers, 189 completed the study (95, 45, 49 cases in LWC, SJWT, and placebo 
groups, respectively). After 4 weeks of treatment, the curative rates of epigastric pain/bloating were 
76.84%, 42.22%, and 22.45% in LWC, SJWT, and placebo groups, respectively (P < 0.001). The healing 
rates of endoscopic erosions were 65.3%, 46.7%, and 30.6% in LWC, SJWT, and placebo groups, 
respectively (P < 0.001). LWC effectively and safely alleviates epigastric pain/bloating and promotes 
endoscopic erosion healing in CNG patients with erosions (damp-heat stasis syndrome). LWC may be a 
promising treatment option for this condition.

Trial registration: ChiCTR2100052010, assigned by the Chinese Clinical Trial Registry, registration date 
13/10/2021.

Keywords  Chronic non-atrophic gastritis, Erosion, Traditional Chinese medicine, Randomized controlled 
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ECG	� Electrocardiograph
FAS	� Full analysis set
PPS	� Per protocol set

Chronic gastritis, a multifactorial, progressive, and chronic inflammatory condition, is a prevalent finding 
in upper gastrointestinal endoscopy. It is estimated that, on average, over half of the global population may 
have chronic gastritis, with its prevalence increasing with age1. Chronic gastritis can present as non-atrophic 
or atrophic forms. It commonly begins in childhood as superficial gastritis, characterized by the coexistence 
of chronic and active inflammation. This condition may progress sequentially to atrophic gastritis, which is 
epidemiologically associated with an increased risk of gastric cance2.

Chronic non-atrophic gastritis (CNG) is the predominant endoscopic diagnosis among Chinese patients 
presenting with upper gastrointestinal symptoms. A multi-center national survey, conducted by the Digestive 
Endoscopy Branch of the Chinese Medical Association, revealed that among the 8,892 patients surveyed, 4,389 
were diagnosed with CNG, and 3,760 with CNG accompanied by erosions3. Patients with CNG and erosions 
may experience nonspecific symptoms, including epigastric pain, bloating, belching, loss of appetite, dyspepsia, 
and acid regurgitation. These symptoms can persist or recur due to factors such as repeated or prolonged 
Helicobacter pylori (HP) infection, heightened psychological stress, and poor dietary habits.

The primary goals of treating CNG include addressing its underlying etiology, alleviating symptoms, improving 
gastric mucosal histology, and adhering to individualized treatment principles4. For CNG patients with erosions, 
HP eradication is recommended for those with HP-positive CNG. Prokinetics and/or gastric protective agents 
may be administered for patients experiencing upper abdominal symptoms. The use of antacids, H2-receptor 
antagonists, or proton pump inhibitors (PPIs) is considered based on clinical manifestations1,4. However, the 
complex pathogenesis and etiology of CNG, rising HP drug resistance, and intolerable side effects of medications 
can lead to continued suffering for some patients even after receiving these treatments5,6. Consequently, there is 
an increasing and urgent need for convenient and reliable medications for CNG management.

Traditional Chinese Medicine (TCM), a medical system rooted in Chinese culture and philosophy, has 
been practiced for millennia and demonstrates significant preventive and therapeutic effects for various 
diseases. Evidence suggests that TCM may be more effective than conventional pharmacotherapies for chronic 
gastritis7,8. The Chinese Society of Gastroenterology recommends TCM for CNG treatment, with a consensus 
rate of 89.8%4. Several Chinese herbal medicine (CHM) formulations have been proven to alleviate dyspeptic 
symptoms and potentially improve gastric mucosal pathology. Chinese patent medicines for CNG are widely 
accepted due to their convenience and efficacy. Previous studies have shown that QZWT granules alleviate CNG 
in mice by modulating gut microbiota and bile acid metabolism9, WZYD effectively treats CNAG by inhibiting 
inflammation and regulating related metabolic processes10, and Xiangsha Liujunzi decoction is safe and effective 
for CNG patients11. However, it is crucial to note that multicenter, placebo-controlled, large-sample, and long-
term follow-up clinical studies are still lacking, which hinders the broader clinical application of TCM in CNG 
treatment.

LiWei Capsule (LWC) is a proprietary herbal formulation developed by Guang’anmen Hospital of the China 
Academy of Chinese Medical Sciences. It contains four key components: Panax notoginseng, Rhubarb, Alum, 
and Stamen stone. LWC is designed to address blood stasis, dampness, and food stagnation, while clearing heat, 
promoting tissue regeneration, and alleviating pain. This formulation has been utilized for over two decades 
in the treatment of CNG with erosions, demonstrating both efficacy and safety. LWC is particularly indicated 
for patients with CNG and erosions diagnosed with damp-heat stasis syndrome, especially those experiencing 
epigastric pain and/or bloating. Preclinical pharmacological studies indicate that LWC protects gastric mucosa 
by promoting erosion healing, exerting anti-inflammatory effects, and inhibiting Helicobacter pylori (HP) 
proliferation in rats (unpublished data). No animal deaths or overt toxic reactions were observed.

Consequently, this phase II, randomized, controlled, double-blind clinical trial was designed to assess the 
efficacy and safety of LWC for the treatment of CNG with erosions (damp-heat stasis syndrome) compared with 
a positive control drug and placebo. The study aimed to provide additional evidence to support the initiation of 
a phase III clinical trial in the future.

Methods
This is a Phase II, multicenter, double-blind, randomized, positive- and placebo-controlled trial. The study 
protocol was approved by the Ethics Committee of the Affiliated Hospital of Nanjing University of Chinese 
Medicine (Approval No. 2011 NL-041-01). It was conducted in accordance with the Declaration of Helsinki and 
the International Conference on Harmonisation’s Good Clinical Practice (GCP) guidelines12. Additionally, the 
trial adhered to the Standards for the Quality Control of Clinical Trials of Drugs, as approved by the State Drug 
Administration (SDA, version September 2003). Written informed consent was obtained from all participants 
prior to their enrollment. The CONSORT checklist was utilized for the preparation of this manuscript13. The 
trial is registered with the Chinese Clinical Trial Registry under the identifier ChiCTR2100052010.

Patients
A total of 301 patients were enrolled between October 16, 2012, and March 23, 2015, across five participating 
centers: (1) Gansu Provincial Hospital of Traditional Chinese Medicine, (2) Hebei Province Hospital of Chinese 
Medicine, (3) Affiliated Hospital of Changchun University of Chinese Medicine, (4) Jiangsu Province Hospital of 
Chinese Medicine, and (5) The First Affiliated Hospital of Tianjin University of Chinese Medicine.
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Diagnostic criteria of CNG accompanied with erosions
The diagnosis of the disease should be established based on a combination of clinical symptoms, endoscopic 
findings, and pathological examination14–16, We adhered to the Sydney Protocol for biopsy sampling17. A patient 
was classified as having chronic non-atrophic gastritis (CNG) with erosive changes if they presented with 
epigastric pain or discomfort and met the specified endoscopic and histopathological diagnostic criteria. The 
endoscopic and histopathological diagnostic criteria and grading scales are detailed in Tables 1 and 2.

Diagnostic Criteria for Damp-Heat Stagnation Syndrome in Traditional Chinese Medicine
The diagnostic criteria for the Damp-Heat Stagnation Syndrome associated with Chronic Non-atrophic gastritis 
featuring erosions are delineated as follows: the presence of at least one primary symptom and two secondary 
symptoms, concurrently accompanied by specific tongue and pulse manifestations18–20. The scoring criteria for 
Traditional Chinese Medicine (TCM) symptoms are detailed in Table 3.

Primary Symptoms:

	1.	� Epigastric Pain: Characterized by a painful sensation localized to the upper abdomen or below the breast-
bone.

	2.	� Epigastric Bloating: Encompassing various degrees of abdominal discomfort, this may manifest as epigastric 
bloating.

Secondary Symptoms:

	1.	� Bitter Taste, Halitosis, or Sticky Mouth: Presence of an unpleasant taste, foul breath, or a feeling of stickiness 
in the oral cavity.

	2.	� Loss of Appetite: Manifested as a reduced or complete lack of interest in food, leading to an absence of desire 
to eat.

	3.	� Belching: The involuntary expellation of gas from the mouth due to spasms of the diaphragm.
	4.	� Gastric Discomfort: Experiencing one or more gastrointestinal sounds and a sense of discomfort in the 

stomach, often in the absence of food intake and typically without severe pain.
	5.	� Acid Regurgitation: The backward flow of stomach acid or contents into the esophagus.
	6.	� Tongue and Pulse Manifestations: Presentation with a dark purple tongue with petechiae, a yellow and greasy 

tongue coating, and a pulse that is either wiry and rough or wiry and slippery.

Histopathological changes Grading system Score

Chronic inflammation

Normal or number of mononuclear cells less than 5/high power field 0

Mild: Some chronic inflammatory cells are localized in the superficial layer of the mucosa, but not more than 1/3 of the depth of the mucosa; 1

Moderate: A dense accumulation of chronic inflammatory cells, but not exceeding 2/3 of the depth of the mucosa 2

Severe: A dense accumulation of chronic inflammatory cells occupying the whole depth of the mucosa 3

Active chronic inflammation

Normal 0

Mild: Few neutrophils in the lamina propria of the mucosa 1

Moderate: More neutrophils in the mucosal layer and between superficial epithelial cells, pit epithelial cells and glandular epithelial cells. 2

Severe: A dense infiltration of neutrophils, or abscess on pits can be seen in addition to what is seen in moderate activity. 3

Table 2.  Histopathological changes, grading and scoring*. * The scores were marked according to the biopsy 
site (gastric antrum, gastric body, gastric angle, and other), respectively. Two to five biopsy specimens reaching 
musculature in the mucosa with sufficient size were required. The specimens were taken from obvious erosive 
lesions and possible or certain lesions, not from normal positions, and from the same location before and 
after treatment as far as possible. Gastric antrum: taken from the large and small bends 2–3 cm away from 
the pylorus; Gastric body: taken from the large and small bends 8 cm from the cardia (about 4 cm from the 
proximal side of the gastric angle); Gastric angle: one piece of specimen was required.

 

Endoscopic appearance Endoscopic characteristics Grading system Score

Superficial gastritis Red plaques: Apparent rubefaction in the normal gastric 
mucosa

None 0

Grade I: sporadic or interrupted linear type 1

Grade II: intensive plaques or linear series type 2

Grade III: extensive fusion 3

Erosive gastritis
Erosion (Flattened or varioliform erosions): superficial 
mucosa is ruptured, along with flat or ridged erosion in 
the surrounding area

None 0

Grade I: sporadic 1

Grade II: local, multiple but no more than five 2

Grade III: extensive, multiple and no less than six 3

Table 1.  Endoscopic characteristics, grading and scoring.
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Inclusion and exclusion criteria
Patients were eligible for inclusion if they met the following criteria:

	1.	� A confirmed diagnosis of chronic non-atrophic gastritis (CNG) complicated by erosions, with a score of ≥ 3 
for epigastric pain or bloating.

	2.	� A diagnosis of damp-heat stasis syndrome according to traditional Chinese medicine criteria.
	3.	� Age range between 18 and 65 years.
	4.	� Provision of written informed consent before participation in the study.

Patients were excluded from the study based on the following criteria:

	1.	� Diagnosis of secondary gastritis or concurrent conditions such as gastric and duodenal ulcers, deep ulcers, 
arterial bleeding, severe gastric mucosal dysplasia, or suspected malignancy as indicated by pathological 
examination.

	2.	� Previous treatment with other medications or traditional Chinese medicines for CNG within a specified 
period before enrollment.

	3.	� Presence of severe comorbidities affecting the heart, liver, lungs, kidneys, blood system, or other life-threat-
ening conditions, including tumors, AIDS, or disorders of blood coagulation.

	4.	� Elevated serum creatinine (Cr) levels exceeding the upper limit of normal, alanine aminotransferase (ALT)/
aspartate aminotransferase (AST) levels greater than 1.5 times the upper limit of normal, or a serum white 
blood cell count greater than 1.0 × 10^9/L.

	5.	� Female patients who were planning to conceive, pregnant, or lactating.
	6.	� Known hypersensitivity or allergy to the trial medications.
	7.	� Psychiatric disorders that impaired the ability to cooperate with the study procedures.
	8.	� Participation in other clinical trials within the past 3 months.

Drugs
LWC (batch numbers 161201 and 180701) and placebo capsules (batch numbers 120501 and 130701) were 
both produced by Jianmin Pharmaceutical Group Co., Ltd, located in Wuhan, China. The SJWT capsules were 
manufactured by China Resources Sanjiu Pharmaceutical Co., Ltd, based in Shenzhen, China, with batch 
numbers 1,612,007 H and 1,803,011 H.

Symptom Score Characteristics

Primary symptoms

 Epigastric pain

Normal 0 None

Mild 3 Mild pain for short time, does not affect work and life

Moderate 6 Tolerable pain, more than 4 h a day, affects work and life partly

Severe 9 Persistent severe pain affecting work and rest fully

 Epigastric bloating

Normal 0 None

Mild 3 Occasional epigastric bloating does not affect work

Moderate 6 Frequent bloating

Severe 9 Persistent bloating affecting work and rest fully

Secondary symptoms

 Belching

Normal 0 None

Mild 1 Occasionally

Moderate 2 Sometimes, causing discomfort on both rib-sides

Severe 3 Frequently, causing discomfort on both rib-sides

 Loss of appetite

Normal 0 Appetite and appetite as usual

Mild 1 Poor appetite, food intake reduced by less than 1/2

Moderate 2 Poor appetite 1/2–2/3  food intake reduced by 1/2–2/3

Severe 3 Anorexia, food intake reduced by more than 2/3

 Bitter taste or bad breath or sticky mouth
0 None

1 Yes

 Gastric upset
0 None

1 Yes

 Acid regurgitation
0 None

1 Yes

Table 3.  The TCM symptoms scoring criteria. The improvement of TCM symptoms = (total score of TCM 
symptoms before treatment - (total score of TCM symptoms after treatment) / total score of TCM symptoms 
before treatment. The improvement of TCM symptoms ≥ 95% indicated clinical cured; between 70% and 95% 
indicated remarkably effective; between 30% and 70% indicated effective; <30% indicated ineffective.
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Each capsule contained 0.5 g of the active ingredient. The medication regimen consisted of oral administration 
of 4 capsules 30 min before each meal (breakfast and dinner) of 4 weeks, resulting in a twice-daily dosage.

To ensure a comprehensive characterization and stringent control of drug quality, as well as to guarantee 
the efficacy and safety of the medication, an Ultra-high Performance Liquid Chromatography-Mass 
Spectrometry (UPLC-MS) fingerprinting method was developed for LWC. This method provided excellent 
separation and identified 66 chemical components, predominantly saponins (including 20®-Notoginsenoside 
R2, Gypenoside XVII, Ginsenoside Rf, Ginsenoside rg2, Ginsenoside rg3, Ginsenoside F2, Ginsenoside Rb1, 
Ginsenoside Rb3, Ginsenoside Rd, Ginsenoside Re, Ginsenoside Rg1, Ginsenoside Rh1, (S)-Ginsenoside Rh2, 
3-[(Carboxycarbonyl)amino]-L-alanine, Notoginsenoside R1, Uvaol, Protopanaxatriol, Protopanaxadiol), 
anthraquinones (such as 3,8-Dihydroxy-1-methylanthraquinone-2-carboxylic acid, 3-Hydroxymorindone, 
Emodic acid, Chrysophanol 8-O-β-D-glucoside, Emodin, Emodin 8-glucoside, Physcion, Rhein, Danthron, 
Erythrodiol, Lucidin, Aloe emodin, Citreorosein), and flavonoids (including 4,6,3’,4’,5’-Pentahydroxyauron, 
Epicatechin, Epicatechin gallate, Liquiritin, (-)-Homoeriodictyol, Quercetin-3-O-.beta.-D-xylopyranosyl 
(1->6)-.beta.-D-glucopyranoside, Flavanone 7-O-.beta.-D-glucoside, Norwogenin, Apigenin 7-glucoside, 
Leucoside, Salicylic acid, Procyanidin B2, Butin), along with minor amounts of amino acids and organic acids. 
The saponins were primarily derived from Panax notoginseng, while the anthraquinones were sourced mainly 
from rhubarb.

The LWC capsules were manufactured in strict compliance with Good Manufacturing Practices (GMP). 
Prior to the clinical trial, the stability of the drug and the impact of packaging materials on stability were assessed 
using 11 batches of samples, with all quality indicators meeting the specified standards. Each capsule had a 
loading capacity of 0.5 g, and the content of ginsenoside Rg1 (C42H72O14) from Panax notoginseng in each 
capsule was required to be within the range of 4.0 to 9.0 mg. The detailed methodology and results, including the 
classification of chemical components and UPLC-MS profiles of LWC, are presented in Table 4; Fig. 1.

Retention time(RT) Chemical Name LW DH SQ Total score

5.34 2,5-Dimethoxycinnamic acid 2,518,497 7,355,778 21,579 81.2

0.97 DL-Arginine 4,990,138 5,089,707 4,755,806 95.8

3.80 L-Tryptophan 438,206 348,301 33,279 95.9

4.93 Leucoside 114,861 0 262,172 85.9

4.95 4,6,3’,4’,5’-Pentahydroxyauron 450,108 250,445 0 99.2

4.98 7-Hydroxy-4-methylcoumarin-3-acetic acid 529,646 1,186,696 0 93.2

5.00 7-Hydroxy-4-methylcoumarin-3-acetic acid 555,067 2,192,061 0 93

5.02 Liquiritin 1,254,370 6,580,588 0 92.4

5.15 Ginsenoside Rg2 311,780 0 291,576 91.6

5.19 Ginsenoside Rf 691,002 0 824,460 90.4

5.19 Ginsenoside Rf 698,674 0 870,792 94.3

5.39 Ginsenoside Rg3 1,169,102 0 1,649,117 95.9

5.39 Ginsenoside Rg3 714,758 0 1,095,690 88.7

5.40 Uvaol 6,173,693 0 8,318,960 95.2

5.40 Torachrysone 8-glucoside 451,426 5,531,930 0 98.2

5.42 Aloe emodin 860,793 1,550,026 0 97.3

5.52 Protopanaxatriol 382,886 0 630,114 85.7

5.53 Flavanone 7-O-.beta.-D-glucoside 292,487 567,544 0 95.4

5.59 Erythrodiol 7,784,873 0 7,519,181 94.9

5.63 Gypenoside XVII 396,520 0 426,866 96.2

5.83 (-)-Homoeriodictyol 352,865 160,896 0 95.8

5.89 Lucidin 943,573 2,710,410 0 99.4

6.29 Emodin 2,008,597 1,895,648 0 96.6

6.82 Butin 5,892,762 17,816,566 15,981 98.5

7.06 Physcion 3,910,338 13,377,335 0 97.3

7.56 1-Monolinolenin 572,521 572,540 265,037 95.1

7.56 1-Monolinolenin 770,038 1,101,145 476,219 85.8

8.35 2-Linoleoylglycerol 890,879 812,022 854,813 93.8

8.36 2-Linoleoylglycerol 2,464,292 1,646,019 2,307,884 95.3

8.37 2-Linoleoylglycerol 4,817,052 4,094,100 4,492,872 86.8

8.95 Protopanaxadiol 66,630 0 73,328 92.1

12.00 Soyacerebroside II 150,826 517,483 0 97

12.01 Soyacerebroside II 153,213 522,075 0 87.2

13.82 Stigmastadienone 805,014 564,524 455,228 87.9

Table 4.  The specific type of phytochemical constituents.
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Randomization, control, and blinding procedures
Participants were randomly allocated to the LWC, SJWT, and placebo groups in a 2:1:1 ratio using a stratified 
randomization technique, with stratification by study center. The randomization sequence was generated using 
SAS 9.2 software to assign the appropriate randomization segment for each statistical center.

SJWT and placebo capsules were designated as the positive control and placebo control, respectively. LWC, 
SJWT, and the placebo were all formulated as capsules. To maintain the double-blind design, the three types of 
capsules were manufactured to have an identical appearance in color and size. They were packaged in uniform, 
sealed polyethylene plastic bottles and labeled similarly, ensuring that the participants, investigators, and 
outcome assessors remained blinded to the treatment allocation.

Fig. 1.  LC-MS chromatograms (positive ion and negative ion) of the LW, SQ and DH extract combination. 
*Assigned compounds: (1) Sucrose; (2) L-Tryptophan; (3) Epicatechin; (4) 3-O-p-Coumaroylquinic acid; (5) 
7-Hydroxy-4-methylcoumarin-3-acetic acid; (6) Ginsenoside Rg1; (7) Ginsenoside Rg3; (8) 6-Gingerol; (9) 
Butin; (10) Physcion; (11) 2-Linoleoylglycerol; (12) Protopanaxadiol; (13)Norwogenin; (14)Soyacerebroside 
II; (15) Stigmastadienone.Positive ion(a) and negative ion(b) is LW; positive ion(c) and negative ion(d) is DH; 
positive ion(e) and negative ion(f) is SQ.
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Study assessment items and time points
Participant evaluations were scheduled at the following time points: prior to treatment (baseline, 0 week) and 
at 1, 2, 4, 8, and 16 weeks post-treatment. At each visit, the following procedures were conducted: collection 
of demographic data, assessment of symptoms, and physical examination. Endoscopic and biopsy procedures, 
Helicobacter pylori (HP) C13 or C14 urea breath tests, and safety assessments were performed before and 
after the treatment period. A urine pregnancy test was administered to women of childbearing age prior to the 
initiation of treatment.

Outcome measures
Primary outcome
The primary endpoint of the study was the curative rate of epigastric pain/bloating, defined as a reduction in 
the epigastric pain score to zero. In cases where participants did not experience epigastric pain, the epigastric 
bloating score was used for outcome evaluation.

Secondary outcomes
Secondary outcomes assessment included endoscopic and histopathological evaluation (improvement of 
erosion, overall endoscopic lesions, active inflammation, and chronic inflammation, the evaluation criteria were 
listed in Table 5), and TCM symptoms (the evaluation criteria were presented in Table 3).

Safety evaluation
The safety assessment comprised laboratory tests including blood, urine, and stool routine analyses, fecal 
occult blood test, liver function tests (AST, ALT, ALP, γ-GT, T-BIL), renal function tests (BUN, Scr), and 
electrocardiogram (ECG). Gastrointestinal adverse reactions and all other adverse events were meticulously 
documented (including type, severity, and incidence) to evaluate the safety profile of the treatment.

The severity grading of adverse events is as follows: Mild – the event is tolerable to the participant, does not 
interfere with treatment, requires no specific intervention, and has no adverse effect on the participant’s health; 
Moderate – the event is intolerable to the participant, necessitating drug withdrawal or special treatment, with 
a direct impact on the participant’s health; Severe – the event poses a threat to the participant’s life, potentially 
resulting in death or disability, and requires immediate withdrawal of the drug or emergency intervention.

Statistical analysis
Sample size determination
This Phase II clinical trial is designed as a three-armed study, incorporating a placebo group and a positive 
drug control group. The primary outcome is the curative rate of epigastric pain/bloating. Drawing on data from 
previous studies, the expected efficacy rate is 43.1% for the SJWT group and 70% for the LWC group (based 
on previous clinical experiences and unpublished data). Utilizing a superiority test with a significance level 
of α = 0.025 (one-sided test) and a test power (1-β) of 80%, the case allocation ratio between the LWC and 
SJWT groups is set at 2:1. The calculated sample size is 38 for the LWC group and 19 for the SJWT group. In 
accordance with the “Measures for the Administration of Drug Registration” (2007) (available at www.gov.cn/
zhengce/zhengceku/2020-04/01/content_5498012.htm), a Phase II clinical trial should include no fewer than 
100 subjects in the trial group. Accounting for a potential 20% dropout rate and using a 2:1:1 allocation ratio, the 
study requires 100, 50, and 50 patients in the LWC, SJWT, and placebo groups, respectively.

All statistical analyses were conducted using SAS 9.2, assuming a two-sided test with a significance level 
of 0.05. Descriptive statistics for continuous variables will be presented as means ± standard deviations (SD), 
medians, minimum and maximum values, and 95% confidence intervals (CIs). Categorical variables will be 
described using frequencies and percentages. Chi-square analysis or the Fisher exact probability test will be 
used to compare the efficacy rates and adverse events across groups. Analysis of variance (ANOVA) will be 
applied for comparing syndrome scores (for non-normally distributed data, the Wilcoxon test will be used). The 
least significant difference (LSD)-t test will be employed for pairwise comparisons between groups, with results 

Endoscopic evaluation Histopathological evaluation

Erosion Gastroscopic lesions Active inflammation
Chronic 
inflammation

Index The grade of erosion Total score of gastroscopic 
lesions *

Mean score of active inflammation 
#

Mean score of chronic 
inflammation $

Clinical cured Reduced to 0 Decreased by ≥ 95% Decreased to 0 Decreased to 0

Remarkably effective Reduced from grade 3 to grade 1 Decreased by ≥ 70% Decreased by ≥ 70% Decreased by ≥ 70%

Effective Reduced by one grade (from grade 3 to 2 or 
from grade 2 to 1) Decreased by ≥ 30% Decreased by ≥ 30% Decreased by ≥ 30%

Ineffective Not improved or even worsened Decreased by < 30% or even 
worsened

Decreased by < 30% or even 
worsened

Decreased by < 30% 
or even worsened

Table 5.  Evaluation criteria for endoscopic and histopathological improvement. * Total score of gastroscopic 
lesions = score of red plaques + score of erosion. # Mean score of active inflammation= ∑ scores of active 
inflammation in each biopsy site / number of biopsy sections. $ Mean score of chronic inflammation =∑ scores 
of chronic inflammation in each biopsy site / number of biopsy sections.
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reported only for significant differences. The Cochran-Mantel-Haenszel (CMH) Chi-square analysis method 
will be used to compare single symptom scores, single endoscopy scores, and single scores for chronic and active 
inflammation.

Results
Baseline characteristics of the patients
A total of 231 participants were randomized into the study (Full Analysis Set, FAS), comprising 116 cases in 
the LWC group, 58 in the SJWT group, and 57 in the placebo group. Ultimately, 189 participants completed the 
entire study and were included in the Per Protocol Set (PPS), with 95 cases in the LWC group, 45 in the SJWT 
group, and 49 in the placebo group. The patient flow diagram is presented in Fig. 2.

The baseline characteristics of the patients are detailed in Table 6. No significant differences were observed 
among the three groups for most characteristics, except for the score of active inflammation, which was 
statistically significant (P < 0.05).

Fig. 2.  Flow chat and Graphical abstract of the study.
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Primary outcome evaluation: curative rate of Epigastric Pain/Bloating in each group
he efficacy rates for the relief of epigastric pain/bloating increased progressively throughout the treatment period 
within each group, as depicted in Tables 7 and Fig. 3.

At the 1-week, 2-week, and 4-week post-treatment follow-up time points, statistically significant differences 
in the efficacy rates for epigastric pain/bloating were observed among the three groups (P < 0.05). LSD multiple 
comparison tests revealed that the efficacy rates for epigastric pain/bloating in the LWC group were significantly 
higher than those in the placebo group at 1-week, 2-week, and 4-week post-treatment. Additionally, the LWC 
group exhibited higher efficacy rates than the SJWT group at the 2-week and 4-week post-treatment time points 

Time point
LWC
(N = 95)

SJWT
(N = 45)

Placebo
(N = 49) Statistics P value LSD multiple comparison

1w 16 (16.84) 4 (8.89) 3 (6.12) 3.513 0.032* 0.017#

2w 43 (45.26) 10 (22.22) 6 (12.24) 11.131 0.000* 0.000#, 0.004$

4w 73 (76.84) 19 (42.22) 11 (22.45) 25.123 0.000* 0.000#, 0.000$

8w 62 (65.26) 20 (44.44) 15 (30.61) 1.772 0.174

16w 66 (69.47) 24 (53.33) 12 (24.49) 3.001 0.053

Table 7.  Curative rates of epigastric pain/bloating in each group at different time points. The data were 
presented as case number (%). * P < 0.05 among 3 groups. # P < 0.05 between LWC and Placebo groups. $ 
P < 0.05 between LWC and SJWT groups. & P < 0.05 between SJWT and Placebo groups.

 

LWC
(n = 95)

SJWT
(n = 45)

Placebo
(n = 49) Statistics P value

Age (years) 42.99 ± 13.72 44.00 ± 14.02 44.92 ± 11.99 0.348 0.706

Gender (Male/Female) 33/62 21/24 20/29 1.891 0.389

Height (cm) 164.97 ± 6.85 166.82 ± 6.44 166.78 ± 6.97 1.717 0.183

Weight (kg) 61.48 ± 8.76 63.49 ± 8.20 65.04 ± 10.32 2.619 0.076

BMI (kg/m2) 22.55 ± 2.59 22.82 ± 2.78 23.31 ± 2.86 1.255 0.288

Disease course (months) 15.12 ± 24.56 12.92 ± 15.69 24.31 ± 39.39 2.423 0.091

Temperature (℃) 36.49 ± 0.28 36.52 ± 0.25 36.48 ± 0.25 0.299 0.742

HR (/min) 71.98 ± 7.76 73.58 ± 8.65 73.04 ± 8.33 0.674 0.511

SBP (mmHg) 120.05 ± 10.13 119.84 ± 9.59 120.57 ± 11.62 0.063 0.938

DBP (mmHg) 77.34 ± 6.86 78.16 ± 7.11 78.08 ± 8.30 0.270 0.764

Endoscopic and histopathological observation
Erosion

 Grade I 24 (25.3) 15 (33.3) 22 (44.9) 3.973 0.137

 Grade II 65 (68.4) 27 (60.0) 24 (49.0)

 Grade III 6 (6.3) 3 (6.7) 3 (6.1)

Red plaque

 Grade I 75 (78.9) 38 (84.4) 37(75.5) 0.977 0.614

 Grade II 20 (21.1) 6 (13.3) 11(22.4)

 Grade III 0 (0.0) 1 (2.2) 1(2.0)

Chronic inflammation 1.90 ± 0.77 1.93 ± 0.69 2.01 ± 0.87 2.817 0.737

Active inflammation 0.45 ± 0.54 0.41 ± 0.67 0.74 ± 0.90 5.43 0.034*

Endoscopic appearance 3.02 ± 0.71 2.91 ± 0.85 2.88 ± 0.75 0.528 0.528

Helicobacter pylori (P/N) 55/40 26/19 31/18 0.217 0.805

Symptoms

 Total symptom score 13.45 ± 4.36 13.21 ± 4.33 12.09 ± 3.80 2.034 0.133

 Epigastric pain 4.77 ± 2.17 4.93 ± 2.31 4.16 ± 2.28 0.151 0.193

 Epigastric bloating 4.17 ± 2.24 3.87 ± 2.18 3.86 ± 2.74 1.595 0.673

 Belching 1.23 ± 0.74 1.27 ± 0.75 1.16 ± 0.85 0.085 0.798

 Loss of appetite 1.04 ± 0.81 1.24 ± 0.74 0.96 ± 0.84 0.146 0.208

 Bitter taste or bad breath or sticky mouth 0.61 ± 0.49 0.78 ± 0.42 0.67 ± 0.47 10.004 0.147

 Gastric upset 0.56 ± 0.50 0.47 ± 0.50 0.57 ± 0.50 0.229 0.529

 Acid regurgitation 0.64 ± 0.48 0.67 ± 0.48 0.55 ± 0.50 2.023 0.455

Table 6.  Baseline characteristics of patients in 3 groups. *P < 0.05 among groups by Variance analysis.
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(P < 0.05). These findings suggest that LWC is more effective in alleviating epigastric pain/bloating in patients 
with chronic non-atrophic gastritis accompanied by erosions compared to SJWT and placebo.

During the follow-up period after treatment discontinuation, the efficacy rates for epigastric pain/bloating 
in the LWC group remained above 65%, despite a slight decline, and were higher than those in the SJWT and 
placebo groups. However, no significant differences were noted among the groups at this stage (P > 0.05).

Evaluation of secondary outcomes: improvement in endoscopic erosions, endoscopic and 
histopathological assessments, and Symptom Relief following treatment in each group
The outcomes of the secondary endpoints are detailed in Table 8, with endoscopic findings illustrated in Fig. 4.

Impact on endoscopic erosions The rates of resolution of endoscopic erosions were 65.3% in the LWC 
group, 46.7% in the SJWT group, and 30.6% in the placebo group, respectively, showing significant differences 
among the three groups (P < 0.05). The LWC group exhibited a higher resolution rate compared to both the 
SJWT and placebo groups (P < 0.05) as determined by multiple comparison analysis. No significant difference 
was observed between the SJWT and placebo groups (P > 0.05).

Impact on overall endoscopic lesions The overall efficacy rates for endoscopic lesions, which included 
patients classified as clinically cured, significantly improved, and improved, were 76.8% for the LWC group, 
55.6% for the SJWT group, and 53.1% for the placebo group, respectively, with significant differences observed 
among the three groups (P < 0.05). The LWC group demonstrated a higher efficacy rate than both the SJWT and 
placebo groups (P < 0.05) based on multiple comparison analysis. No significant difference was found between 
the SJWT and placebo groups (P > 0.05).

Impact on active inflammation The resolution rates for active inflammation were 23.2% in the LWC group, 
8.9% in the SJWT group, and 18.4% in the placebo group, with no significant differences observed among the 
three groups (P > 0.05).

Impact on chronic inflammation The rates of resolution and significant improvement for chronic 
inflammation were relatively low across all groups. The overall efficacy rates were 20% for the LWC group, 17.8% 
for the SJWT group, and 24.5% for the placebo group, respectively, with no significant differences among the 
three groups (P > 0.05).

Impact on Symptom Improvement The rates of symptom resolution were 27.37% in the LWC group, 13.33% 
in the SJWT group, and 10.20% in the placebo group, respectively, revealing significant differences among the 
three groups. Multiple comparison analysis indicated significant differences between any two groups (P < 0.05). 
Considering symptom improvement, the LWC group showed superior effects compared to both the SJWT and 
placebo groups; the SJWT group also demonstrated better outcomes than the placebo group.

Safety evaluation
No serious adverse events were reported throughout the study across the three groups. A total of seven adverse 
events were documented, all of which were classified as mild. Three cases were deemed to have an improbable 
association with the study drugs, three were considered to have a possible but unconfirmed association, and two 
cases reported a mild increase in menstrual volume, which was judged as potentially related to the study drug. 
Following a one-week discontinuation of the drug, the patients recovered, and the study was resumed.

One case reported altered liver function after the conclusion of the observation period. The patient had 
not been taking any other medications during the treatment, had no history of fatty liver disease, and denied 
alcohol use, suggesting that the liver injury might be medication-related. A follow-up liver function test was 
recommended, but the patient was non-compliant. There were no significant differences in adverse events or 

Fig. 3.  Curative rates of epigastric pain/bloating in each group at different time points (%). * P < 0.05 among 3 
groups. # P < 0.05 between LWC and Placebo groups. $ P < 0.05 between LWC and SJWT groups.
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adverse drug reactions among the three groups (P > 0.05), indicating the favorable safety profile of both LWC 
and SJWT. The findings are presented in Table 9.

Discussion
To the best of our knowledge, this is the first clinical trial to assess the efficacy and safety of a Chinese herbal 
medicine in the treatment of patients with chronic non-atrophic gastritis (CNG) complicated by erosions, 
utilizing both positive and placebo control interventions. The findings revealed that LWC demonstrated superior 
therapeutic outcomes in alleviating symptoms, as well as in reducing endoscopic and histopathological scores, 
in patients with CNG and erosions when compared to both the placebo and SJWT treatments. Additionally, 
we were encouraged to find that LWC exerted a therapeutic effect on HP infection, with improvement rates of 
52.7%, 34.6%, and 22.6% in the LWC, SJWT, and placebo groups, respectively. However, due to the lack of long-
term follow-up data, we are unable to definitively confirm its eradicative effects.

Control drugs design
 LWC is an in-hospital medication with a well-defined formula. Drawing on previous clinical experience, 
LWC has exhibited comprehensive therapeutic efficacy in patients with chronic non-atrophic gastritis (CNG) 
complicated by erosions. This includes not only the alleviation of clinical symptoms but also the enhancement 
of endoscopic evaluation outcomes and anti-Helicobacter pylori (HP) activity. In this Phase II clinical trial, 
we aim to underscore this therapeutic advantage of LWC. However, the standard treatments for CNG with 
erosions, including triple or quadruple anti-HP infection regimens, prokinetics, gastric protectants, antacids, 
H2-receptor antagonists, and proton pump inhibitors (PPIs), tend to demonstrate either a relatively narrow 
spectrum of efficacy or significant side effects, rendering them insufficient as positive control agents for this 
study. Consequently, SJWT, a renowned Chinese proprietary medicine with analogous therapeutic properties, 
was selected as the positive control.

SJWT capsules (Registration Number zz-5012, approved by the Guangdong Food and Drug Administration 
in 1994, No. 904050) are a widely utilized and accepted proprietary medicine for chronic gastritis in China. This 
preparation consists of eight herbal components: trigeminal bitter, Scutellaria baicalensis, jiulixiang, Nitraria 

LWC
(N = 95)

SJWT
(N = 45)

Placebo
(N = 49) Statistics P value Multiple comparison

Effect on endoscopic erosion

 Clinical cured 62 (65.3) 21 (46.7) 15 (30.6) 17.411 0.000* 0.000#
0.013$

 Remarkably effective 1 (1.1) 1 (2.2) 0 (0.0)

 Effective 13 (13.7) 3 (6.7) 11 (22.4)

 Ineffective 19 (20.0) 20 (44.4) 23 (46.9)

Effect on overall endoscopic lesions

 Clinical cured 6 (6.3) 3 (6.7) 1 (2.0) 10.406 0.006* 0.002#
0.045$

 Remarkably effective 10 (10.5) 1 (2.2) 1 (2.0)

 Effective 57 (60.0) 21 (46.7) 24 (49.0)

 Ineffective 22 (23.2) 20 (44.4) 23 (46.9)

Effect on active inflammation

 Clinical cured 22(23.2) 4 (8.9) 9 (18.4) 3.978 0.137

 Remarkably effective 0 (0.0) 0 (0.0) 0 (0.0)

 Effective 3 (3.2) 2 (4.4) 5 (10.2)

 Ineffective 70 (73.7) 39 (86.7) 35 (71.4)

Effect on chronic inflammation

 Clinical cured 0 (0.0) 1 (2.2) 0 (0.0) - 0.421

 Remarkably effective 0 (0.0) 0 (0.0) 0 (0.0)

 Effective 19 (20.0) 7 (15.6) 12 (24.5)

 Ineffective 76 (80.0) 37 (82.2) 37 (75.5)

Effect on symptoms improvement

 Clinical cured 26 (27.37) 6 (13.33) 5 (10.20) 16.23 0.000*
0.000#
0.006$
0.024&

 Remarkably effective 45 (47.37) 20 (44.44) 10 (20.41)

 Effective 22 (23.16) 13 (28.89) 23 (46.94)

 Ineffective 2 (2.11) 6 (13.33) 11 (22.45)

Table 8.  Effects on endoscopic and histopathological evaluation, improvement of symptoms in each group. 
The variates were presented as case number (%). * P < 0.05 among 3 groups. # P < 0.05 between LWC and 
Placebo groups. $ P < 0.05 between LWC and SJWT groups. & P < 0.05 between SJWT and Placebo groups.
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lanceolata, wood incense, Poria cocos, white peony, and Rehmannia glutinosa. The primary functions of SJWT 
are to clear heat, dry dampness, promote qi circulation, activate blood flow, reduce inflammation, and alleviate 
pain.

In accordance with authoritative consensus and guidelines for chronic gastritis, SJWT can be administered 
as a standalone treatment for chronic gastritis accompanied by erosions, gastric mucosal red plaques, mucosal 
bleeding, and bile reflux21,22. Evidence suggests that SJWT’s efficacy on endoscopic mucosal lesions is comparable 
to that of teprenone and superior to placebo21. Considering these factors, SJWT was chosen as the positive 
control in this study. To ensure a more rigorous and compelling conclusion, a placebo control arm was also 
incorporated into the trial design.

Potential underlying mechanism
 In this clinical trial, the assessment of efficacy encompasses improvements in clinical symptoms, endoscopic 
findings, and histopathology. The alleviation of epigastric pain/bloating was selected as the primary outcome 

LWC (N = 116) SJWT (N = 58) Placebo (N = 57) P value

Adverse event

No 111 (95.7) 56 (98.2) 57 (98.3)
0.684

Yes 5 (4.3) 1 (1.8) 1 (1.7)

Adverse drug reaction

No 113 (97.4) 56 (98.2) 58 (100.0)
0.682

Yes 3 (2.6) 1 (1.8) 0 (0.0)

Table 9.  The adverse events and adverse drug reactions in each group. Fisher exact probability test were used 
to compare the AE and ADR among groups.

 

Fig. 4.  Typical endoscopic results before and after treatment in the three groups. *(1) Before treatment in 
LWC group: extensively fused gastric antrum erythema, with more than 6 multiple extensive erosions, the 
gastroscopy score = 6; (2) After treatment in LWC group: scattered erythema, and less than 5 erosions the 
gastroscopy score = 3; (3)Before treatment in SJWT group: about 0.3 cm dense erythema on gastric antrum, 
with more than 6 multiple extensive erosions, the gastroscopy score = 5; (4) After treatment in SJWT group: 
scattered erythema and single erosion on mucous membrane, the gastroscopy score = 2; (5) Before treatment in 
Placebo group: more than 6 patchy erosions with 0.2-0.3cmin the gastric antrum, the gastroscopy score = 6; (6) 
After treatment in Placebo group: still more than 6 extensive erosions with scattered hemorrhagic spots in the 
gastric antrum, the gastroscopy score = 6.
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measure, as these symptoms are the most commonly reported complaints in patients with CNG complicated by 
erosions. LWC demonstrated a superior effect on reducing epigastric pain/bloating compared to placebo after 
just one week of treatment. Following two weeks of treatment, the LWC group exhibited a higher cure rate for 
epigastric pain/bloating than both the placebo and SJWT groups. This superiority was sustained throughout the 
four-week treatment period and was still evident during the 16-week follow-up period. This outcome may be 
partially attributed to the significant amount of missing data during the follow-up phase. The rates of missing 
data were 16.84%, 24.44%, and 53.06% in the LWC, SJWT, and placebo groups, respectively, at the 8-week 
follow-up, and 18.95%, 31.11%, and 61.22% at the 16-week follow-up. The high rates of missing data may have 
contributed to an apparent reduction in the overall efficacy rates.

The findings of this study suggest that LWC possesses antibacterial and analgesic properties. Notable among 
the constituents of LWC are Panax notoginseng (San Qi) and Rhubarb (Da Huang). Quercetin, a key compound 
in Panax notoginseng, has been shown to enhance gastrointestinal motility by modulating the peristaltic 
function of gastrointestinal smooth muscle cells through acetylcholine receptors (mAChRs) and by stimulating 
mucin secretion23. Additionally, quercetin is known for its ability to regulate inflammatory responses and inhibit 
bacterial growth24. Furthermore, Panax notoginseng saponins have been found to increase vitamin C levels in 
the adrenal gland, decrease plasma corticosteroid levels, hinder receptor activation, and exert a potent anti-
inflammatory effect25,26.

Emodin methyl ether, a primary constituent of wine-treated rhubarb, is recognized as a potent anti-
inflammatory agent. It effectively mitigates the inflammatory response in macrophages by decreasing 
interleukin-1, inhibiting the activity of nitric oxide synthase β (IL-1β), and tumor necrosis factor-α (TNF-α)27,28. 
Additional research has demonstrated that emodin can disrupt the permeability of bacterial cell membranes, 
inhibit bacterial protein synthesis, and exert a bactericidal effect29. Moreover, its free anthraquinone derivatives 
are also capable of inhibiting HP30,31. These two herbal components contribute to the alleviation of epigastric 
pain and bloating through their anti-inflammatory, sterilizing, and gastrointestinal motility-enhancing actions.

LWC demonstrated superior performance in the improvement of endoscopic erosions and overall endoscopic 
lesions when compared to both the placebo and SJWT. These beneficial effects may be attributed to the anti-
inflammatory and antibacterial properties, as well as the acid suppression and gastric mucosal protection 
afforded by the two mineral components in the formulation: Alum and Stamen Stone. However, the precise 
mechanisms underlying these effects warrant further investigation.

No significant differences were observed among the three groups with respect to the improvement of 
endoscopic active inflammation and chronic inflammation. Across all groups, the curative rates for endoscopic 
active inflammation were notably low, indicating that chronic inflammation is persistent and challenging to 
resolve. This suggests that a longer treatment duration may be essential for effectively improving the chronic 
inflammation associated with chronic non-atrophic gastritis accompanied by erosions.

Limitations
 This study is not without its limitations. Firstly, constrained by financial resources, the sample size for both the 
placebo and SJWT groups was relatively modest, which may have impaired the study’s ability to detect significant 
differences in outcomes between the SJWT and placebo groups. Secondly, the duration of the treatment course 
may not have been sufficient to fully ascertain the curative effects on endoscopic chronic inflammation and the 
eradication of HP across all groups. Furthermore, the high incidence of missing data throughout the follow-up 
period likely influenced the assessment of the treatment’s long-term efficacy. Consequently, future research, such 
as a Phase III clinical trial, should be contemplated with an enlarged sample size and an extended treatment 
duration to address these issues.

Conclusion
LWC has demonstrated efficacy and safety in mitigating epigastric pain/bloating and facilitating the endoscopic 
healing of erosions in patients with CNG complicated by erosions, characteristic of the damp-heat stasis 
syndrome. The therapeutic benefits of LWC are notable, outperforming both placebo and SJWT. LWC emerges 
as a promising therapeutic alternative for the management of CNG with erosions, potentially expanding the 
array of treatment strategies for CNG within the framework of TCM.

Data availability
All data generated or analysed during this study are included in this published article (and its Supplementary 
Information files).
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