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Purpose: Recurrence of acute exacerbations has a major impact on patients with COPD. 

Therefore, effective prevention and treatment of exacerbation is crucial in the management 

of COPD, especially for patients with moderate to severe disease. This study evaluated the 

effectiveness of YuPingFeng granule administration in preventing exacerbation and improving 

symptom score, as well as its long-term (1 year) safety profile, in patients with COPD.

Patients and methods: This was a randomized, double-blind, parallel, placebo-controlled 

study of 240 patients from eight centers in China. Participants were eligible if they had mild 

to severe COPD as defined by Global Initiative for Chronic Obstructive Lung Disease, had a 

history of at least two COPD exacerbations or one hospitalization within the previous year, and 

had remained clinically stable for over 4 weeks before the study. They were randomly assigned 

to receive 5 g of YuPingFeng or placebo, three times per day, for 1 year. The primary end point 

was the exacerbation rate over 1 year, and the analysis was by intention to treat. Secondary end 

points included symptom score, which was assessed by COPD assessment test (CAT) score 

and safety profiles. This trial was registered in the Chinese Clinical Trial Registry (http://www.

chictr.org.cn; registration number: ChiCTR-IPR-15007023).

Results: The YuPingFeng group had a significantly lower exacerbation rate than the placebo 

group (1.15 vs 1.55; risk ratio=0.677 [95% CI 0.531–0.863]; P=0.002) and a significantly reduced 

risk of second exacerbation (95% CI 0.326–0.772; P=0.002). After treatment, the mean change 

in the CAT score in the YuPingFeng group (-4.41±7.01) differed significantly from that in the 

placebo group (-2.49±5.31; P=0.001). YuPingFeng was well tolerated.

Conclusion: YuPingFeng granules can be considered as a treatment option for COPD; this 

treatment prevents acute exacerbations of COPD and has a good safety profile.

Keywords: COPD, exacerbation, treatment, YuPingFeng

Introduction
COPD is currently the fourth leading cause of death in the world and is estimated 

to be the disease causing the highest economic burden in China.1 Recurrent acute 

exacerbations of COPD have an even greater impact on patients, resulting in a faster 

decline of pulmonary function and exponentially increased risk of death.2 The Global 

Initiative for Chronic Obstructive Lung Disease (GOLD) has indicated that the main 

treatment goal for stable COPD is to relieve the symptoms and reduce the risk of 

future exacerbations. Therefore, effective prevention and treatment of exacerbations 

is important in the management of COPD,3 particularly in patients with moderate 

to severe COPD. Many milestone studies of COPD management, such as PEACE,4 

PANTHEON,5 LANTERN,6 TieCOPD,7 TORCH,8 UPLIFT,9 WISDOM,10 FLAME,11 
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FULFILL,12 and IMPACT,13 have been conducted; most of 

these involved chemical drugs and had exacerbation preven-

tion as a primary or important end point.

Traditional Chinese medicine (TCM) has gained popu-

larity globally and may provide further options for COPD 

treatment. The TCM “YuPingFeng” has been used in China 

for over 800 years, and its clinical efficacy and safety are 

recognized. Unfortunately, few strong evidence-based studies 

on its use have been published, limiting its wider applica-

tion. Recently, a number of basic studies have confirmed 

that YuPingFeng powder (mainly composed of Astragalus, 

Saposhnikovia divaricata, and Atractylodes) or its extract 

can significantly improve specific and nonspecific immune 

function.14–17 Clinical studies have demonstrated that 

YuPingFeng powder reduces the risk of recurrent respiratory 

infections by regulating the immune system,18 inhibiting 

inflammatory cytokines in vivo,19 and by its anti-allergic 

effects.20 Therefore, we hypothesized that YuPingFeng 

granules may be effective in treating COPD.

The aim of this study was to assess the effectiveness of 

YuPingFeng granules in patients with COPD in terms of 

preventing exacerbations and improving symptom score as 

well as its long-term (1 year) safety profiles.

Patients and methods
This study was a randomized, stratified, double-blind, 

parallel, placebo-controlled multicenter clinical study. The 

study protocol was jointly designed by the principal inves-

tigators and the sponsors. To ensure the authenticity of the 

trial data, all participating investigators were trained before 

the initiation of the trial (in terms of the protocol, pulmonary 

function tests, blinding, drug accountability, etc). Beijing 

Bionovo Medicine Development Co, Ltd, as a third-party 

contract research organization, was responsible for data 

collection and management. The Department of Biostatistics 

of Southern Medical University was responsible for data 

analysis. This study has been registered on the Chinese 

Clinical Trial Registry (http://www.chictr.org.cn; registration 

number: ChiCTR-IPR-15007023).

The study was approved by the local medical ethics 

committee of the First Affiliated Hospital of Guangzhou 

Medical University, Beijing Friendship Hospital Affiliated 

to Capital Medical University, Zhongshan Hospital Affili-

ated to Fudan University, the Affiliated Hospital of Guizhou 

Medical University, the Liwan Hospital of the Third Affili-

ated Hospital of Guangzhou Medical University, Nanshan 

People’s Hospital, the First People’s Hospital of Huizhou, 

and the China Resource and Wisco General Hospital 

complied with the Declaration of Helsinki and the Good 

Clinical Practice regulations and was conducted strictly 

according to the requirements of the trial protocol.

Participants were eligible if they were diagnosed with 

COPD according to the GOLD 2013 criteria, had a post 

bronchodilator forced expiratory volume in 1 second (FEV
1
) 

to forced vital capacity (FVC) ratio (FEV
1
/FVC) of ,0.7 

and an FEV
1
 of 30%–79% of the predicted value, were aged 

40–80 years, had a history of at least two COPD exacerba-

tions or one hospitalization within the previous 1 year, had 

remained clinically stable for 4 weeks preceding the study, 

and had signed the written informed consent form.

Patients were excluded if they had a history of physician-

diagnosed asthma, non-COPD respiratory disorders, pneu-

monectomy or lung transplantation, required long-term 

oxygen therapy ($12 hours/day) or pulmonary rehabilitation, 

showed evidence of alcohol or drug abuse, had known or 

suspected hypersensitivity to the study medication or some of 

its ingredients, currently regularly used oral corticosteroids, 

had severe concomitant heart, liver, or kidney disease, were 

pregnant or lactating, or had been involved in an investiga-

tional drug trial during the previous 3 months.

The primary end point was the exacerbation rate over 

1 year. The secondary end points included the following: the 

time to first and second exacerbations; the time interval and 

duration between exacerbations, the severity of exacerbation; 

pulmonary function, and symptom score accessed by COPD 

assessment test (CAT) score. The safety end points included 

clinical observations, adverse events, and laboratory test 

results.

Stratified and block randomization was used to generate a 

randomization list containing consecutive codes (001–240), 

with a block size of 4. A double-blind design was adopted. The 

drug management personnel dispensed the drugs according 

to the instructions of the Interactive Web Answering System. 

Eligible patients were randomly assigned to the YuPingFeng 

group (5 g, three times daily) or the placebo group (5 g, three 

times daily). The study drug (batch number: 150902) and 

placebo were supplied by Guangdong Medi-World Pharma-

ceutical Co., Ltd. Foshan, People’s Republic of China; they 

were dissolved in warm water and taken orally. The Chinese 

medicine granules were manufactured in strict accordance with 

the standards of the Chinese Pharmacopoeia (2010). The ran-

domized patients were followed up at 12, 24, 36, and 52 weeks. 

Between visits, study nurses conducted telephonic follow-ups 

once every 4 weeks. The observation lasted for 52 weeks.

Short-acting or long-acting bronchodilators (including 

β2 agonists, anticholinergics, and theophylline), inhaled 
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glucocorticoids, mucolytics, and antitussives used before 

entering the study were allowed to be continued during the 

study, but the types of drugs and dosage were to remain 

unchanged. For patients regularly taking theophylline before 

the study, the theophylline was replaced by theophylline 

sustained release tablets 0.2, every 12 hour, which were used 

as the basic treatment for patients21 who did not use any drugs 

before entering the study, and no other drugs were allowed.

Statistical analysis
This study was an exploratory study. Due to the lack of 

previous reports on similar drugs, no sample size calculation 

was performed. According to the clinical experience of respi-

ratory specialists and guidance by the academic committee, 

the patients were randomized based on a 1:1 ratio.

Baseline data and efficacy were analyzed using the modi-

fied intention-to-treat (MITT) population, and the safety end 

points were analyzed using the safety analysis population 

(SAP). Two-sided tests were used throughout, with the 

statistical significance level set at 0.05, and 95% CIs were 

used for interval estimation. To compare the primary end 

point of exacerbation rate, negative binomial regression 

analysis was used. For between-group comparisons of the 

time to first exacerbation before and after the treatment, 

log-rank tests were used for univariate analysis and Cox 

regression analysis was used for multivariate analysis. For 

between-group comparisons of the time interval between 

exacerbations and duration of exacerbation after the treat-

ment, Wilcoxon rank sum test was used for univariate 

analysis and ANCOVA was used for multivariate analysis. 

For between-group comparisons of changes in CAT ques-

tionnaire scores, paired t-tests for two independent samples 

were used for univariate analysis and ANCOVA was used 

for multivariate analysis.

Results
The study was conducted between April 27, 2014, and 

December 30, 2016. A total of 240 patients, 120 per group, 

were enrolled from eight study sites. The dropout and exclu-

sion rate was 23.3% (28/120) in the study group and 25.8% 

(31/120) in the control group, without significant differ-

ences between the groups (χ2=0.202, P=0.653). Eventually, 

181 patients were included in the per-protocol population. 

Patient enrollment distribution diagram is shown in Figure 1.

The demographic data, including sex, age, height, weight, 

body mass index, and smoking history, were not significantly 

different between the two groups (P=0.307 to P=0.896). 

In total, 79.2% (95/120) patients in the study group and 

80.8% (97/120) in the control group received basic treat-

ment, which was not significantly different (χ2=0.104, 

P=0.747). The two groups were also comparable in terms 

of the number or severity of exacerbations in the past year, 

baseline pulmonary function, and CAT score (all P.0.05; 

Table 1).

The mean medication compliance was 90.93%±6.96% 

in the study group and 90.20%±8.34% in the control group 

(t=0.682, P=0.496).

After the 52-week treatment, the cumulative number of 

exacerbations was 129 in the YuPingFeng group and 192 

in the placebo group, corresponding to 1.15 exacerbations 

per patient year with YuPingFeng treatment vs 1.55 with 

placebo treatment (P=0.002). The number of exacerbations 

in the YuPingFeng group was significantly lower than that in 

the placebo group. The risk ratio (RR) of exacerbation was 

0.677 (95% CI 0.531–0.863). Exacerbations of moderate 

and above occurred at a rate of 1.15 times/person/year in the 

YuPingFeng group, with a cumulative number of exacerba-

tions of 127, and at a rate of 1.56 times/person/year in the 

placebo group, with a cumulative number of exacerbations 

of 167 (P=0.038). The between-group exacerbation RR was 

0.765 (95% CI 0.594–0.986). No interaction was observed 

with the patient’s pulmonary function, smoking status, and 

time of onset.

Times to first and second exacerbation are shown in 

Figure 2A and B. YuPingFeng had a trend to delay the 

onset of first exacerbation (median time 31.0 weeks vs 21.0, 

P=0.161). Time to second exacerbation was significantly 

longer in the YuPingFeng group than in the placebo group, 

with a HR of 0.502 (95% CI 0.326–0.772), P=0.002.

Figure 1 Patient enrollment distribution diagram.
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The time interval between exacerbations was also 

compared between the groups. The median time inter-

val was 94 days (25th percentile [P25]−75th percentile 

[P75]: 42.0–168.0 days) in the YuPingFeng group and 

71.5 days (P25−P75 34.0–131.5 days) in the placebo group, 

with a between-group difference of 21.6 days (95% CI 

2.5–40.7 days) after adjustment for baseline and site, which 

was statistically significant (P=0.027).

Symptom score
After 52 weeks of treatment, the average change in the 

CAT score was -4.41±7.01 in the YuPingFeng group 

and -2.49±5.31 in the placebo group. After adjusting 

for baseline and site, the between-group difference value 

was -2.101 (95% CI -3.376 to -0.826), with a statisti-

cally significant difference between the groups (P=0.001; 

Table 2).

Pulmonary function
No significant differences were found between groups in 

terms of the pulmonary function as measured by FEV
1
, FVC, 

and FEV
1
/FVC before and after the treatment (Table 3).

Safety
There were six (5%) drug-related adverse events that 

occurred in six patients in the YuPingFeng group and 

22 (18.3%) drug-related adverse events that occurred in 

13 patients in the placebo group, with no significant differ-

ence between the groups (P=0.647; Table 4). The incidence 

of serious adverse events was 39.2% (47/120) in the study 

group and 34.2% (79/120) in the control group, which was 

not statistically significantly different (P=0.422).

Discussion
The results of this study demonstrated that YuPingFeng 

granules significantly reduced exacerbation compared with 

placebo. The exacerbation rate over 1 year (1.15 vs 1.55) in 

both groups was similar to that reported in the PEACE study 

(1.01 vs 1.35)4 and the PANTHEON study (1.16 vs 1.49).5 

The incidence of exacerbation was reduced by 32.3% by 

YuPingFeng treatment. YuPingFeng granules had a similar 

effect in preventing exacerbation as the bronchodilators 

that are widely used for stable COPD, including long-act-

ing β adrenoceptor agonists, long-acting muscarinic receptor 

antagonists, and inhaled corticosteroids.22

Our study showed that YuPingFeng can prevent the 

risk of second exacerbations. Therefore, attention should 

be given not only to the overall exacerbation rate but also 

to the exacerbation recurrence rate, which may be more 

instructive for clinical treatment. As shown in the ECLIPSE 

study,23 the frequency of exacerbations strongly predicts 

the possibility of future acute exacerbations: the risk of 

exacerbation increased 5.72 times in individuals in whom 

Table 1 Comparison of demographic data and baseline conditions between the two groups

Item Description Study group Statistics P-value

YuPingFeng group Placebo group

Sex Male 109 (90.8%) 104 (86.7%) 1.043 0.307
age (years) 67.54±7.37 68.08±7.37 0.566 0.572
Height (cm) 165.11±7.09 164.47±7.11 0.704 0.482
Weight (kg) 60.83±11.28 61.01±10.45 0.131 0.896
BMI (kg/m2) 22.25±3.53 22.54±3.49 0.623 0.534
CaT score 15.18±7.42 15.13±6.88 0.063 0.950
Smoking history Smoking 57 (47.5%) 53 (44.2%) 0.269 0.604
Pulmonary function 
mean ± SD

FeV1 (l) 1.17±0.35 1.13±0.38 1.201 0.230
FVC (l) 2.36±0.67 2.36±0.74 0.352 0.725
FeV1/FVC (%) 50.85±11.23 49.25±11.05 0.917 0.359

number of exacerbations 
in the past year

all exacerbations 1.88±0.61 1.94±0.75 -0.338 0.736
Grade II and above exacerbations 1.51±0.88 1.57±0.92 -0.460 0.645
Grade III exacerbations 0.53±0.67 0.64±0.76 -1.060 0.289

Basic treatment β2 receptor agonist 36 (30.0%) 41 (34.2%) 0.478 0.489
anticholinergic agent 50 (41.7%) 50 (41.7%) 0.000 1.000
Theophylline 39 (32.5%) 43 (35.8%) 0.296 0.586
Inhaled glucocorticoids 48 (40.0%) 50 (41.7%) 0.069 0.793
Mucolytics 34 (28.3%) 29 (24.2%) 0.538 0.463
antitussives 5 (4.2%) 2 (1.7%) 1.324 0.250
Others 26 (21.7%) 29 (24.2%) 0.212 0.645

Abbreviations: BMI, body mass index; CaT, COPD assessment test.
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more than two exacerbations occurred in the previous year. 

YuPingFeng prolonged the time to onset of first exacerbation 

(31.0 vs 21.0 weeks) and the exacerbation interval (94.0 vs 

71.5 days), which agreed with the reduced exacerbation rate 

in the YuPingFeng group.

YuPingFeng granules are marketed as a TCM preparation 

consisting of S. divaricata, Astragalus, and Atractylodes. 

High-performance liquid chromatography-mass spectrometry 

Figure 2 Comparison of time to exacerbation event in patient receiving YuPingFeng or placebo.
Notes: (A) Comparison of time to first exacerbation. (B) Comparison of time to second exacerbation.
Abbreviation: YPF, YuPingFeng.

Table 2 Intragroup and intergroup comparison of CaT scores 
in the two groups

CAT score YuPingFeng 
group

Placebo 
group

P-value

Baseline 15.13±7.50 15.13±6.88

52 weeks 10.30±6.31 12.95±5.99 ,0.001

Difference value -4.41±7.01 -2.49±5.31 0.001

Note: Data presented as mean ± SD.
Abbreviation: CaT, COPD assessment test.
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was performed by Li et al24 to analyze the chemical compo-

nents of 11 batches of YuPingFeng, and the fingerprint chro-

matogram of the batches was highly similar, with a total of 

14 main fingerprint peaks determined at 254 nm; there were 

no significant changes in the relative SDs of relative retention 

time and relative peak area.

Pharmacological studies have confirmed that the long-

term use of Astragalus can improve the body’s immune 

function.25 Atractylodes can significantly ameliorate meta-

bolic status, shows anti-thermal stress activities, and 

improves cellular immune function.26 Atractylodes also has 

anti-inflammatory and anti-spasmodic effects.27 The results 

of a dexamethasone-induced immunosuppression rat model 

study24 showed that YuPingFeng can regulate nonspecific 

immunity in mice by improving the growth of T and B 

cells and inhibiting lymphocyte apoptosis. It also regulates 

cellular immunity by improving the CD4/CD8 cell ratio, NK 

cell activity, and macrophage phagocytosis. A meta-analy-

sis on YuPingFeng treatment of recurrent respiratory tract 

infections in children also provided some insights.28 A total 

of 1,236 subjects in 12 randomized control trials (RCTs) 

were screened, with a 4-week to 3-month treatment period 

and a 6–12-month observation period. Compared with tradi-

tional therapy alone, combined treatment with YuPingFeng 

significantly increased serum levels of IgA, IgG, IgM, 

and CD3+ cells, and three of the studies demonstrated that 

treatment with YuPingFeng reduced the frequency of recur-

rent respiratory tract infections in children. Therefore, we 

speculate that the reduction in the exacerbation frequency 

of patients with COPD by YuPingFeng may be related to its 

ability to improve immunity and reduce recurrent respira-

tory tract infections. The current study further showed that 

the use of YuPingFeng granules as an adjunct to regular 

treatment can alleviate the clinical symptoms and improve 

the symptom score of patients with COPD. This may be 

related to the antifatigue and hypoxia-resistant functions 

of Astragalus.29 No significant changes were found in pul-

monary function as measured by FEV
1
, FVC, FEV

1
/FVC, 

and other indicators in the two groups before and after the 

treatment. We concluded that YuPingFeng granules have 

little effect on bronchodilation.

In terms of safety, the results of this study showed that 

the incidence of drug-related adverse events was similar in 

the treatment and placebo groups, and the events recorded 

were mainly gingivitis and dizziness. Consistent with our 

findings, there have been relatively few clinical reports of 

adverse events of YuPingFeng granules to date. The adverse 

events mainly involved gastrointestinal disorder, such as 

diarrhea and abdominal pain, and nervous system issues, 

involving dizziness, headache, gingival pain, and swelling, 

and dry throat. The serious adverse events reported were 

mainly hospitalizations due to exacerbation. One patient died 

(in a car accident), and two patients died of AECOPD, but 

these were not considered to be related to the study drug.

Previous clinical studies on the treatment of COPD with 

TCM have also reported a reduction in acute exacerbations.30,31 

However, these studies had certain design shortcomings, such 

as relatively short treatment cycles,30,31 a lack of randomized 

or double-blind design,30 or a lack of reporting on concomi-

tant medications.31 To the best of our knowledge, no previous 

study has reported a multicenter, randomized, double-blind, 

controlled clinical trial of the effect of YuPingFeng granules 

Table 3 Statistical description of pulmonary function indices of 
the two groups

Index Visit Group N Mean  SD P-value

FeV1 Baseline YuPingFeng 120 1.17 0.35 –
Placebo 120 1.13 0.38 –

52 weeks YuPingFeng 97 1.21 0.49 0.417
Placebo 87 1.15 0.40 0.779

FVC Baseline YuPingFeng 120 2.36 0.67 –
Placebo 120 2.36 0.74 –

52 weeks YuPingFeng 97 2.36 0.71 0.677
Placebo 87 2.34 0.65 0.412

FeV1/FVC% Baseline YuPingFeng 120 50.85 11.23 –
Placebo 120 49.25 11.05 –

52 weeks YuPingFeng 97 51.68 13.61 0.507
Placebo 87 49.59 11.94 0.920

Abbreviations: FeV1, forced expiratory volume in 1 second; FVC, forced vital 
capacity.

Table 4 Comparison of drug-related adverse reactions between 
the two groups

YuPingFeng group 
(120 patients)

Placebo group 
(120 patients)

Gingivitis 2 2
Toothache 1
Dizziness 2
Insomnia 2
aeCOPD 1 3
Pharyngitis 3
Dry throat 1
Cough 1
excessive phlegm 1
Impaired vision 1
Back pain 1
Diarrhea 3
Constipation 2
Gastritis 2

Abbreviation: aeCOPD, acute exacerbations of COPD.
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on the treatment of stable COPD. The current multicenter 

study used a sufficiently long period (52 weeks) to eliminate 

the effect of seasonal changes on exacerbation. The entire 

study process was strictly according to the protocol and the 

requirements of good clinical practice. However, this study 

also had some limitations, such as not assessing changes in 

relevant inflammatory indicators during the treatment, and 

the molecular targets, mechanism of action, and the active 

ingredients of YuPingFeng were not elucidated. Given its 

proven clinical efficacy, further research on its mechanism 

of action and active ingredients is needed in future. Clinical 

trials with larger sample sizes are also warranted to confirm 

the results of our study.

Conclusion
This study showed that the use of YuPingFeng granules 

for 52 weeks, in conjunction with conventional treatment, 

significantly reduced the risk of moderate or severe acute 

exacerbations and improved the symptom score in patients 

with moderate to severe COPD, indicating that it has certain 

preventive effects against exacerbation. The study drug has 

a good safety profile, is conveniently dissolved and taken 

orally, has a pleasant taste, engendering good medication 

compliance, and has a relatively low cost, and therefore 

should be considered for wider clinical application for the 

treatment of patients with stable COPD. Our study results 

suggest that YuPingFeng granules may play an important 

role in TCM treatment of COPD in future.
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