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Abstract 

Purpose: To review the efficacy and safety of the xiaoyao pill in the treatment of post-stroke 
depression. 
Methods: A meta-analysis was conducted using eligible studies found in relevant electronic databases 
[e.g., Embase, Baidu Scholar, Google Scholar, PubMed, Cochrane Library, Science and Technology 
Periodical Database (VIP) in China, Chinese Biomedical Database, Wanfang, and China National 
Knowledge Infrastructure]. Statistical analyses were performed using Stata (version 12) and Review 
(version 5.3). 
Results: Eleven articles with a total of 1007 patients were included in this study. Overall, the results of 
the published studies show that xiaoyao pill combined with conventional drug therapy increases clinical 
response by 20 %. In contrast, Hamilton Depression Scale score and Scandinavian Stroke Scale score 
were significantly (p < 0.05) lower in xiaoyao pill treatment group than in control group. As an adjuvant 
therapy, xiaoyao pill reduces potential adverse reactions, suggesting that it can be used as a 
supplementary therapy in the management of post-stroke depression patients. 
Conclusion: The review and meta-analysis provide preliminarily proof that xiaoyao pill can improve the 
clinical symptoms of patients with post-stroke depression and has a higher safety profile than 
conventional drug therapy. These findings suggest that xiaoyao pill can be used as an alternative or 
complementary drug for the management of post-stroke depression. 
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INTRODUCTION 
 
Post-stroke depression (PSD) is a common 
complication in stroke patients that occurs 
anywhere from 2 months to 3 years following 
stroke. with an incidence of 20 to 70 % [1]. This 

complex affective disorder disease has multiple 
mental and physical symptoms. The main clinical 
manifestations of PSD, depression and loss of 
interest in life, hinder the recovery of neurological 
function, seriously affect the quality of life of 
patients and their families, increase the social 
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burden of patients and their families, and can 
even cause death [2]. How to effectively treat 
PSD is a problem of wide concern. Serotonin (5-
HT) reuptake inhibitors (SSRIs), such as 
fluoxetine, paroxetine, sertraline, escitalopram, 
and citalopram, are commonly used for the 
treatment of PSD [3]. However, increased 
prescription use of SSRIs may increase the risk 
of bleeding and fatal strokes and may even lead 
to suicide [4,5]. Serotonin and norepinephrine 
(NE) reuptake inhibitors (SNRIs), such as 
duloxetine and venlafaxine, are also used to treat 
PSD [6]. These drugs have varying degrees of 
side effects [7,8]. 
 
The effectiveness and safety of natural drugs in 
the treatment of diseases have recently attracted 
more and more attention [9,10]. The xiaoyao pill 
(XYP) is a traditional medication that includes 
Bupleurum chinense, Angelica sinensis (Oliv.) 
Diels, Cynanchum otophyllum, Atractylodes 
macrocephala Koidz., Poria cocos (Schw.) Wolf, 
Glycyrrhiza uralensis Fisch, Mentha haplocalyx 
Briq., and Zingiber officinale Roscoe. In 
traditional Chinese medicine, XYP is widely used 
as a basic drug in the treatment of PSD and has 
achieved good clinical effects with few side 
effects [11]. More recently, modern 
pharmacological studies have found that XYP 
improves the microcirculation of the brain, 
regulates dopamine and NE systems in the 
cerebral cortex and striatum, and has certain 
immune regulation and antioxidant functions. 
Additional studies have shown that the herbs in 
XYP regulate mood and have an anti-depression 
effect [12-14]. Decades of clinical application 
have proved that XYP has a good therapeutic 
effect on PSD, but there are no systematic and 
comprehensive reports on this beneficial clinical 
effect. Therefore, this systematic meta-analysis 
on the efficacy and safety of XYP in the 
treatment of PSD was conducted in order to 
provide evidence for and promote the clinical 
application of XYP. 
 
METHODS 
 
Search criteria and inclusion criteria 
 
A search of all the clinical research literature on 
XYP was conducted using Embase, Baidu 
Scholar, Google Scholar, PubMed, The 
Cochrane Library, Science and Technology 
Periodical Database (VIP), Chinese Biomedical 
Database (CBM), Wanfang and China National 
Knowledge Infrastructure (CNKI), and other 
electronic databases. The release time was 
selected from the date of establishment of the 
database to May 10, 2019. There was no limit 
due to language. Search terms included the 

following: "stroke", "depression", "post-stroke 
depression", "cerebrovascular accident", 
"xiaoyao pill", "randomized controlled trial", and 
"clinical trial". This search took into account all 
possible studies that met the inclusion criteria. A 
manual search of the bibliography of the 
identified references that met the criteria was 
also performed. To ensure that the included 
studies were comprehensive enough to avoid 
publication bias, gray literature was also 
searched. Two independent researchers 
performed the literature search. 
 
Study selection 
 
Inclusion criteria for literature selection were as 
follows: (1) clear domestic and foreign 
recognized PSD diagnostic criteria; (2) 
randomized controlled trials (RCT) of adult PSD; 
(3) the treatment group was treated with XYP 
alone or combined with other drugs, and the 
control group was treated with conventional PSD 
drugs. Exclusion criteria included the following: 
(1) in vitro and in vivo non-human species 
experiments; (2) observational and retrospective 
studies, case reports, expert experience, 
reviews, and non-randomized controlled trials; 
(3) studies that were duplicate publications or 
had data errors, incomplete data, or data 
unavailability; (4) studies with PSD as a 
secondary outcome or with the co-occurrence of 
PSD and other diseases. 
 
Two researchers performed the literature search 
independently, and a third party helped decide 
when there was a disagreement. The primary 
outcome measure was the number of patients for 
which XYP was clinically effective (NPE). The 
secondary outcome measures were changes in 
the Hamilton Depression Scale (HAMD) score 
and the Scandinavian Stroke Scale (SSS) score. 
The incidence of adverse events (AEs) was used 
as the main index of safety. 
 
Data extraction 
 
The experimental data extracted included first 
author, time of publication, sample size, patient 
age, patient gender, course of disease, details of 
intervention measures, duration of intervention, 
AEs, total clinical response, mean change of 
care indicators, and standard deviation (SD). The 
two researchers who independently completed 
the literature extraction also contacted the author 
to supplement missing data as often as possible. 
This study included all RCTs about XYP therapy 
for PSD in journals and papers, without language 
limitations. The risk of bias assessment tool 
recommended by the Cochrane collaborative 
network, which was used in this study, includes 
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randomization (selection bias), random hiding 
method (selection bias), blindness of the 
investigator and subject during treatment 
(performance bias), result measurement blind 
method (detection deviation), integrity of results 
data (attrition bias), evaluation of selective 
reporting of results (reporting bias), and 
evaluation from other sources (other bias). The 
two researchers independently completed the 
risk of bias assessment for the included 
literature, and a bias risk map was completed 
using Revman (5.2.4) software. 
 
Statistical analysis 
 
Total clinical response and AEs were used as 
dichotomous variables to determine overall 
relative risk (RR) and 95% confidence interval 
(CI). The HAMD and SSS scores were used as 
continuous variables. Either the standard method 
(SMD) or weight method (WMD) was used as an 
effective indicator to give the point estimation 
and 95% CI. Subgroup analysis was used to 
exclude clinical heterogeneity of different 
interventions. Statistical heterogeneity between 
studies (p < 0.01) was evaluated using the chi-
square test and the I2 test; an I2 value of >50% 
was considered to indicate greater heterogeneity. 
When the heterogeneity was large, the random 
effect size model was adopted; otherwise, the 
fixed effect size model was used. A funnel plot 
was used to evaluate the possibility of publication 
bias (only for indicators >10 in the studies 
involved). The asymmetry of the funnel plot was 
evaluated by the Begg and Egger test; a p value 
of <0.1 was considered an indication of 
publication bias. Sensitivity analysis was used to 
evaluate the stability of the combined results. 
Briefly, the included studies were removed one 
by one, and the remaining studies were re-
analyzed to compare the difference between the 
new combined effect value and the results before 
the removal. The Stata (version 12) and Review 
(version 5.3) programs were used for all 
statistical analyses. 
 
RESULTS 
 
Characteristics of studies 
 
During the initial search, a total of 550 studies 
were identified. Of these, 171 duplicates were 
deleted leaving 379 remaining. By reading the 
title and abstracts, 175 apparently unrelated 
studies were also excluded. Combined with the 
previously described inclusion criteria, 11 RCTs 
[15-25] were eventually included in this meta-
analysis (n = 1,007 participants). The literature 
selection process is shown in Figure 1. The 

selected studies were published between 2008 
and 2018, and all clinical trials were completed in 
China and published in Chinese. In our included 
study, XYP was used in combination with other 
drugs in the treatment group, and conventional 
Western medicine was used in the control group. 
The duration of each experiment varied from 2 to 
12 weeks, with an average intervention time of 
6.09 weeks. The baseline characteristics and 
intervention details included in the study are 
shown in Tables 1 and 2. 
 

 
 
Figure 1: Flow chart of trial selection process 
 
Risk of bias    
 
After assessing the risk of bias in the included 
studies, most trials were found to be of low or 
moderate quality. Although all 11 studies mention 
random grouping, only five references mention 
specific randomization methods [17-19,23,24], 
such as random number table method, random 
drawing, etc. The 11 studies did not involve 
randomized concealment or double-blind trials, 
which was considered an uncertain risk of bias. 
The risk profile for each study is shown in Figure 
2. 
 
Clinical efficacy of XYP on PSD 
 
The main outcome indicator, NPE, was reported 
in all studies (n = 1,007) [15-25]. The fixed effect 
model (p > 0.001, I2 = 0%) was used to analyze 
the results of 11 studies. The results show that 
compared with conventional Western medicine 
alone, combined XYP (RR = 1.20, 95% CI = 
1.13–1.27, p = 0.568) significantly improved the 
clinical efficiency of PSD patients. Also, there 
was no statistical heterogeneity between these 
studies (Figure 3). 
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Table 1: Characteristics of the included RCTs 
 

Author Year Case 
T/C 

Sex T; C 
(male/female) 

Age T; C 
(years) 
mean 

Disease course 
T; C (month) 
range, mean 

Diagnostic 
criteria 

 
Reference 

Zou et al 2009 30/30 18/12; 19/11 67.90; 
66.80 27±7.5; 26±6.7 CT, MRI, NS 15 

Wang et al 2008 36/36 19/17; 18/18 68.30; 
69.30 NA CT, MRI, NS  24 

Wang et al 2014 60/52 35/25; 33/19 55.10; 
56.70 NA CT, MRI, NS 16 

Peng et al 2014 49/49 55/43 60.35 NA CT, MRI, NS 20 

Zhang et al 2008 102/94 55/47; 51/43 59.20; 
58.50 NA CT, MRI, NS 23 

Fan et al 2008 51/49 30/21; 30/19 43.32; 
42.82 NA HAMD 18 

Zeng et al 2018 43/43 23/20; 25/18 57.53; 
59.10 NA HAMD、NS 21 

Zou et al 2013 40/40 26/14; 24/16 67.20; 
66.90 NA CT, MRI, HAMD 17 

Zhang et al 2014 40/40 28/12; 30/10 62.60; 
63.10 NA HAMD 25 

Gao et al 2013 32/31 13/19; 12/19 60.30; 
61.20 

10.5±6.9；
11.5±3.2 

CT, MRI,NS, 
HAMD 

19 

Zhu et al 2010 30/30 17/13; 16/14 65.80; 
63.70 NA CT, MRI, NS, 

HAMD 
22 

Key: T, trial group; C: control group; CT: computed tomography; NA: not available; MRI, nuclear magnetic 
resonance imaging; NS: national standard; HAMD: Hamilton Depression Scale 
 
Table 2: Intervention and adverse events of included studies 
 

Study Year Intervention Duration 
(week) 

Outcome 
measures 

 
Trial group Control group Reference 

Zou et al 2009 XYP + CD Deanxit  6 NPE, HAMD, SSS 15 
Wang et al 2008 XYP + CD Fluoxetine 12 NPE, AR 24 
Wang et al 2014 XYP + CD Deanxit  2 NPE, HAMD, AR 16 
Peng et al 2014 XYP + CD Fluoxetine 4 NPE, HAMD 20 

Zhang et al 2008 XYP + CD Shuxuening 
injection 3 NPE, AR 23 

Fan et al 2008 XYP + CD Paroxetine 8 NPE, HAMD、AR 18 
Zeng et al 2018 XYP + CD Fluoxetine 4 NPE, HAMD 21 

Zou et al 2013 XYP + CD Venlafaxine 4 NPE, HAMD, SSS, 
AR 

17 

Zhang et al 2014 XYP + CD Zoloft 8 NPE, AR 25 
Gao et al 2013 XYP + CD Mirtazapine 8 NPE, HAMD 19 
Zhu et al 2010 XYP + CD Fluoxetine 8 NPE, HAMD 22 
Key: T, trial group; C, control group; XYP, xiaoyao pill; CD, conventional drugs; NPE, the number of patients for 
which XYP was clinically effective (i.e., reaching clinical efficacy); HAMD, Hamilton Depression Scale; SSS, 
Scandinavian Stroke Scale; AR, adverse reaction 
 
Symmetrical funnel plots suggest that there was 
no publication bias (Figure 4), and Egger and 
Begg tests also confirm that there was no 
obvious publication bias (Table 3). In the 
sensitivity analysis, the included studies were 
removed one by one, and the results were 
recombined. No significant difference was found 
after comparison with the previous results, 
indicating that the combined results were very 
stable (Figure 5). 
 
Improved HAMD scores 
 
Changes in HAMD scores were reported in eight 
studies (n = 659) [15-22]. As shown in Figure 6, 

XYP combined with other conventional drugs 
reduced the HAMD score (WMD = 3.90, 95% CI 
= 5.83–1.97). Despite the obvious heterogeneity 
of these studies (p < 0.001, I2 = 98.20%), the 
results of all the studies showed that the HAMD 
score of the treatment group was lower than that 
of the control group at the end of treatment. 
Egger test results reveal that there was no 
publication bias (Table 3). 
 
Improved SSS Scores 
 
Only two studies (n = 140) had changes in SSS 
scores [15, 21], and the combined results 
suggest that the combination regimen was more 
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effective at reducing SSS scores (WMD = 4.28, 
95% CI = 5.58–2.99). The results are shown in 
Figure 7. 
 

 
 
Figure 2: Risk profile for included studies 
 

 
 
Figure 3: Statistical analysis results of NPE 
 

 
 
Figure 4: Funnel plots of NPE 
 

 
 
Figure 5: Sensitivity analysis of NPE 
 

 
 
Figure 6: Sensitivity analysis of HAMD scores 
 

 
 
Figure 7: Sensitivity analysis of SSS scores 
 
Clinical safety of XYP for PSD 
 
Adverse reactions (ARs) were reported in six 
trials (n = 640) [16-18,23-25]. Common ARs 
included nausea, vomiting, headache, insomnia, 
dizziness, and drowsiness, but these ARs were 
not serious AEs and did not require special 
treatment (Figure 8). Overall, this meta-analysis 
showed that compared with conventional 
Western medicine therapy, XYP adjuvant therapy 
can reduce the risk of AEs (RR = 0.19, 95% CI = 
0.04–0.91). 
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Table 3: Statistical analyses 
 

Outcome 
measures Analytical model Effect size Point 

estimates 
95% 

confidence 
intervals (CI) 

Heterogeneity  Publication bias 
I2 P Begg Egger 

NPE Fixed effect 
model RR 1.20 1.13, 1.27 0% 0.568 0.350 0.326 

HAMD Random effect 
model WMD -3.90 -5.83, -1.97 98.20% 0.000 / 0.072 

SSS Fixed effect 
model WMD -4.28 -5.58, -2.99 0% 0.391 / / 

AE Random effect 
model RR 0.19 0.04, 0.91 85.40% 0.000 0.452 0.012 

Key: RR, risk ratio; WMD, weighted mean difference; NPE, the number of patients reaching clinical efficacy; 
HAMD, Hamilton Depression Scale; SSS, Scandinavian Stroke Scale; AE, adverse event 
 

 
 
Figure 8: Sensitivity analysis of clinical safety 
 
DISCUSSION 
 
PSD, a common complication in stroke patients, 
not only affects the recovery of patients' 
neurological function but also increase the 
clinical disability rate and mortality. The HAMD 
scale is the most commonly used scale in the 
clinical evaluation of depression. The SSS has 
also been widely used in clinical studies to 
assess neurological impairment and recovery of 
stroke patients. The combination of HAMD and 
SSS is more extensive and authoritative in 
evaluating the therapeutic effect of drugs.  
 
The results of this meta-analysis show that, 
compared with conventional Western medicine 
treatment alone, XYP adjuvant therapy 
significantly improves the clinical efficacy in PSD 
patients (20%) and reduces the HAMD and SSS 
scores of the patients. The ARs in the treatment 
group were lower than those in the control group. 
In summary, current work suggests that XYP can 
be used as an effective alternative strategy for 
clinical PSD. 
 

However, this meta-analysis has some 
limitations. First, all 11 included studies were in 
Chinese and the results were all positive, which 
may pose a potential risk of publication bias. At 
the same time, small sample size and short 
intervention cycle (2–12 weeks, on average 6.09 
weeks) could not evaluate the long-term effect of 
XYP on PSD. In addition, the quality of the 
evaluation results of the studies was ranked 
medium and low, which may affect the reliability 
of the meta-analysis results. Although more large 
samples and long-term studies are needed to 
further determine the clinical efficacy and safety 
of XYP for PSD, the current preliminary results 
clearly support the use of XYP as an adjuvant 
therapy for the management of PSD patients 
when safety, efficacy, and economy are taken 
into consideration. 
 
CONCLUSION 
 
Natural therapies associated with traditional 
Chinese medicine have been attracting more and 
more attention in adjuvant therapy and 
alternative therapy. The XYP is a classical 
Chinese prescription for the treatment of PSD in 
ancient Chinese medicine that has a long history 
of application, good clinical effect, and no serious 
ARs. XYP is also widely used in modern clinical 
practice. To systematically and comprehensively 
evaluate the clinical efficacy and safety of XYP 
treatment for PSD, a meta-analysis of the 
existing clinical trial data was conducted. The 
results of this meta-analysis suggest that XYP 
improves clinical efficacy in PSD patients 
compared with traditional Western treatments, 
reduces HAMD and SSS scores, and can be 
used as an adjuvant therapy for PSD. 
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