Journal of Psychiatric Research 117 (2019) 74-91

Contents lists available at ScienceDirect

Journal of Psychiatric Research

journal homepage: www.elsevier.com/locate/jpsychires

updates

Efficacy and safety of Chinese herbal medicine for depression: A systematic = M)
review and meta-analysis of randomized controlled trials ey

Yong Wang, Yi-hua Shi, Zhen Xu, Huan Fu, Hua Zeng, Guo-qing Zheng

Department of Neurology, The Second Affiliated Hospital and Yuying Children's Hospital of Wenzhou Medical University, Wenzhou, 325000, China

ARTICLE INFO ABSTRACT

Keywords:

Chinese herbal medicine
Traditional Chinese medicine
Depression

Systematic review
Meta-analysis

Objective: To conduct a systematic review to assess the current evidence available for the effectiveness and safety
of Chinese herbal medicine (CHM) for depression.

Methods: An electronic search was conducted in eight databases from inception until April 2018. Randomized
controlled trials with risk of bias (RoB) score = 4 according to the Cochrane RoB tool were included for analyses.
The primary outcome was the severity of depression. The secondary outcomes were total effective rate (TER) and
adverse events. The minimally important difference (MID) of the severity of depression was a reduction in the
Hamilton Rating Scale for Depression 17 items (HAMD-17) scores by 4. RevMan 5.3 Software was used for data
analyses. GRADE system was used to assess the certainty of evidence.

Results: A total of 40 eligible studies with 3549 subjects were identified. Meta-analyses showed that CHM
monotherapy had better clinically effects than placebo according to HAMD-17 score (Mean Difference
(MD) = —4.53, 95% CI (—5.69, —3.37), P < 0.00001; Certainty of evidence: Moderate) and TER (Risk Ratio
(RR) = 2.15, 95% CI (1.61, 2.88), P < 0.00001, Certainty of evidence: Low). Meta-analyses showed that CHM
was as effective as western conventional medications (WCM) in TER (RR = 0.99, 95% CI (0.95, 1.02), P = 0.41,
Certainty of evidence: High) and in reducing HAMD-17 score (MD = 0.44, 95% CI (—0.11, 0.99), P = 0.12,
Certainty of evidence: Moderate). Meta-analyses showed that CHM in combination with WCM was better than
WCM in TER (RR = 1.16, 95% CI (1.07, 1.27), P = 0.0004, Certainty of evidence: High), while had comparable
clinically effects with WCM according to HAMD-17 score (MD = —2.51, 95% CI (—3.24, —1.77),P < 0.00001,
Certainty of evidence: Moderate). In additional, CHM were associated with less adverse events than WCM, and
adding CHM to WCM reduced adverse events.

Conclusion: The findings of present systematic review, at least to a certain extent, provided supporting evidence
for the routine use of CHM for depression.

1. Introduction

Depression, as a major public healthy challenge, substantially de-
grades the quality of life of patients and their families. According to
reports published by the World Health Organization (WHO), an esti-
mated 350 million people of all ages suffer from depression (WHO
Global Report, 2016), and depression will be the second most prevalent
cause of illness-induced disability worldwide by 2020 (Murray and
Lopez, 1996).

Nowadays, the conventional antidepressants used in treating de-
pression including selective serotonin reuptake inhibitors (SSRIs), ser-
otonin and noradrenaline reuptake inhibitors (SNRIs), agomelatine,
bupropion, mirtazapine and vortioxetine. However, the limitations of
these pharmacotherapies are still remarkable. A significant portion of
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patients who receive the treatment often experience high relapse rates
or nonresponse to the conventional antidepressants (Trivedi et al.,
2006). Additionally, side effects of the conventional antidepressants are
various (Kennedy et al., 2016; Keltner et al., 2002). Dissatisfied with
the conventional pharmacotherapies, depressed patients also resort to
psychological treatments which include cognitive-behavioral therapy
(CBT), interpersonal therapy (IPT), and behavioral activation (BA)
(Kennedy et al., 2016). However, the application of psychological
treatments is limited because of high cost, requirement of participation
and motivation of patients, and inadequate access to skilled providers.

Traditional Chinese medicine (TCM), a main form of com-
plementary and alternative medicine, is an ancient and holistic ap-
proach to health and healing (Xu et al., 2013). TCM including Chinese
herbal medicine (CHM), acupuncture, and other nonpharmacological
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therapies, is still used widely in China and elsewhere in the world (Tang
et al., 2008). CHM prescriptions have a better safety profile and have
been used to treat depression-like symptoms for a long history (Chen
and Guo, 2017). There are a number of CHM prescriptions that con-
tinue to be used contemporarily for depression and have been reported
to have significant effect on this disease. Danzhi Xiaoyao san (DZXYS)
showed clinical antidepressant efficacy following rigorous procedure
and was published in international journal (Zhang et al., 2007a,b). Its
antidepressant effects were also supported by a meta-analysis (Qin
et al., 2011).

Numerous studies have indicated that CHM can generate the ther-
apeutic effects for depression through multi-components, multi-path-
ways and multi-targets which are interacted with each other (Wang
et al., 2017). CHM exerted variety of antidepressant effects as follows:
(1) CHM could enhance monoamine transmission systems (Viana et al.,
2005; Ren et al., 2006; Zhu et al., 2006). The antidepressant effect of
Xiaochaihu decoction was related with the promotion of 5-hydro-
xytryptamine (5-HT) release or inhibition of reuptake (Su et al., 2014);
Jiaotai pill can efficaciously elevated the content of 5-HT and sup-
pressed the consumption of norepinephrine (NE) level in the prefrontal
cortex in lipopolysaccharide (LPS)-treated mice (Qian et al., 2016); (2)
CHM could down-regulate hypothalamic-pituitary-adrenal (HPA) axis
activity (Xu et al., 2008; Ye et al., 2012). Kaixin-San can normalize the
HPA axis by countering the increase in the concentrations of serumal
ACTH induced by chronic mild stress (Dang et al., 2009); (3) CHM have
the effect of neuroprotection. Kaixin-San could normalize neuro-
transmitter regulation enzymes and enhance the effect of nerve growth
factor (NGF) in inducing neurite outgrowth (Zhu et al., 2016); Kaixin-
san could improve serum Brain Derived Neurotrophic Factor (BDNF)
expression and exert the neuroprotective and antidepressant-like effects
(Hu et al., 2012); (4) CHM exert the effect of anti-inflammation and
immunity regulation. Jiaotai pill could exert the effect of anti-in-
flammation via normalizing the levels of serum tumor necrosis factor-o
(TNF-a) and interleukin-6 (IL-6) elevated by the pretreatment with li-
popolysaccharide (Qian et al., 2016). (5) CHM have the effect of anti-
oxidant. 20 (S)-protopanaxadiol could reduce brain oxidative stress via
elevating the superoxide dismutase (SOD) level and reducing Mal-
ondialdehyde (MDA) level in the brain of rats (Xu et al., 2010) (Figure
S1).

Evidence-based medicine (EBM) is a strategy for the critical eva-
luation and uniform comparison of clinical trial data with conclusions
according to predetermined efficacy criteria. Owing to the significant
health risk of depression and the side-effects of conventional anti-
depressants, there have been a number of controlled studies over the
past decade to evaluate the efficacy and safety of CHM for depression.
Two previous systematic reviews addressing the efficacy and safety of
CHM for depression has been published in 2014 by Yeung et al. (2014)
and in 2015 by Yi et al. (2015), respectively. However, the review
conducted by Yeung et al. (2014) included not only randomized trials
but also quasi-randomized clinical trials. The quality of studies included
in the review conducted by Yi R et al. (2015) was low, and most of the
included studies had high risk of bias during conducting and reporting.
Additionally, a number of high-quality controlled studies on CHM for
depression were published after these two systematic reviews. Thus, it
is worth conducting an updated systematic review of randomized
controlled trials (RCTs) assessing the efficacy and safety of CHM for
depression after the strict exclusion of “not-so-good” studies as in-
dicated by the Cochrane group guidelines for clinical reviews (Chan
et al., 2012).

2. Methods

This systematic review and meta-analysis is reported according to
the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses: The PRISMA Statement (Moher et al., 2010).
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2.1. Database and search strategies

We electronically searched four international databases (PubMed,
EMBASE, Cochrane library and Web of Science) and four Chinese da-
tabases (VIP information database, Chinese National Knowledge
Infrastructure (CNKI), WanFang Data Information Site and Chinese
Biomedical Literature Database) from inception to April 2018.
Conference proceedings, dissertations, and references of previously
published systematic reviews were also searched manually for addi-
tional relevant studies. The search strategies of all databases were in-
cluded in Table S1.

2.2. Eligibility criteria

2.2.1. Types of studies

Only RCTs for assessing the efficacy and safety of CHM for de-
pression were included, regardless of language, blinding or publication
type. Quasi-RCTs studies, in which participants were allocated ac-
cording to the date of birth, hospital record number, date of admission
or identity (ID) number, were excluded.

2.2.2. Types of participants

All participants with a diagnosis of primary depression met one of
the following criteria: (i) The Diagnostic and Statistical Manual of
Mental Disorder IV (DSM-IV) (Do, 1994); (ii) The International Classi-
fication of Disease 10th revision (ICD-10) (Saxena and Saraceno, 1993);
(iii) Chinese Classification of Mental Disorders (CCMD-3)
(Psychological Branch of Chinese Medical Association, 2001). Other
diagnostic criteria with comparable definitions were also used.

2.2.3. Types of interventions

CHM monotherapy or in combination with western conventional
medications (WCM) or plus placebo of WCM was used in the treatment
groups. Both Chinese patent medicines and decoction of herbal medi-
cines were included in CHM. There is no limitation on form, dose, ad-
ministration methods of CHM. The comparator was one of the follow-
ings: WCM, placebo of CHM, or WCM plus placebo of CHM. The
included studies should include one of the following comparisons: (1)
CHM vs. placebo; (2) CHM vs. WCM; (3) CHM plus WCM vs. WCM; (4)
CHM plus placebo WCM vs. placebo CHM plus WCM; (5) CHM plus
WCM vs. placebo CHM plus WCM.

2.2.4. Types of outcome measures

The primary outcome was the severity of depression, which was
assessed by different instruments including the Hamilton Rating Scale
for Depression (17-items) (HAMD-17) (Hamilton, 1960), the Hamilton
Rating Scale for Depression (24-items) (HAMD-24) (Bech et al., 2015),
Montgomery-Asberg Depression Rating Scale (MADRS) (Montgomery,
1979), Self-rating Depression Scale (SDS) (Zung and Gianturco, 1971)
and Clinical Global Impression (CGI) rating scales (Guy, 1976). The
HAMD-17 scale scores of 0-7 are considered as being normal, 8-16
suggest mild depression, 17-23 moderate depression and scores over 24
are indicative of severe depression (Zimmerman et al., 2013). The
HAMD-24 scale consisted of 24 items with each one scores 0 to 4 or 0 to
2. The maximum score of HAMD-24 is 76 (Bech et al., 2015). The
MADRS consists of ten rating items; each item is scored on a 0-6 scale,
with 6 indicating maximum symptom severity; the total score is cal-
culated by summing the ten item scores (Davidson et al., 1986); it was
built on a large database of depressed patients and was designed to
evaluate change (Khan et al., 2002). SDS consists of 20 questions which
were scored as 1-4 points individually, resulting in 20-80 raw score,
subsequently standard score was calculated by int (1.25*raw score)
(Zung and Gianturco, 1971).The CGI rating scales are measures of
symptom severity, treatment response and the efficacy of treatments in
treatment studies of patients with mental disorders; it consisted of three
parts including the Clinical Global Impression-Severity scale (CGI-S),
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the Clinical Global Impression-Improvement scale (CGI-I) and the
Clinical Global Impression-Efficacy Index (CGI-E) (Guy, 1976).

The second outcomes were the total effective rate (TER) and adverse
events. The clinical response was assessed based on reduction in HAMD
score for depression as follows: (i) recovery: a =75% reduction; (ii)
markedly effective: a =50% reduction; (iii) improvement: a =25%
reduction; (iv) ineffective: a < 25% reduction; TER was defined as the
proportion of subjects with a baseline-to-endpoint reduction in HAMD
score of =25%. All of the outcome measurements were conducted at
the endpoint of treatment by the researchers in each trial.

2.2.5. Study selection and data collection

Two investigators individually selected potential references by
screening their title and abstract. For potentially useful studies, full
articles were obtained. The two investigators read the whole articles
independently and made final decision on including the articles or not.
For each study, we extracted the following information: name of the
first author and year of publication, types of depressive disorder, di-
agnosis criteria, study design, sample size, gender composition, mean
age, duration of disease, interventions, doses of medications, duration
of treatment, follow-up, main outcome measures and its corresponding
p value, and adverse events. If the necessary information or data were
expressed graphically or not reported in articles, we tried to contact the
original author for further information by phone or email or calculated
by ourselves if available. Any disagreement between the two in-
vestigators was resolved though discussion with the third author (G-Q
7).

2.2.6. Risk of bias

The methodological quality of RCTs was assessed using the 7 cri-
teria recommended by the Cochrane Collaboration (Higgins et al.,
2018). The 7 components were as follows: A. adequate sequence gen-
eration; B. concealment of allocation; C. blinding (participants and
personnel); D. blinding (outcome assessor); E. incomplete outcome data
addressed (ITT analysis); F. selective reporting; G. other biases. Each of
these indicators was categorized as high risk of bias, low risk of bias and
unclear. For each item, a score of 1 or 0 was given depending upon
whether the study provided adequate information in the relevant do-
main. Only RCTs with a cumulative score of at least 4 out of 7 for the
Cochrane RoB tool domains were included in our systematic review (Li
et al., 2015). Adequate sequence generation was the certain key criteria
which must achieve status as low risk of bias. Disagreements were
settled by discussion with the corresponding author (G-Q 7).

2.2.7. Grading the certainty of evidence

Using the updated GRADE system (Guyatt et al., 2013), we graded
the certainty of evidence as follows: high, moderate, low and very low.
The low and very low of certainty of evidence means that we have little
or very little confidence in the effect estimate: the true effect is likely to
be substantially different from the estimate of effect. Any discrepancy
about grading the certainty of evidence was resolved though discussion
with the corresponding author (G-Q Z).

2.2.8. Categories of the CHM and WCM

We recorded the specific herbs used in the CHM formulae, and ca-
tegorized the CHM by the main components or the combinations of
main components. The frequency of use of specific herbs was calcu-
lated, and those with highly frequent usage were described in detail. We
also categorized the WCM by different antidepressant effectiveness.

2.2.9. Data synthesis and analysis

Across outcomes were combined through converting other units
into the unit of the most commonly used instrument (Thorlund et al.,
2011). Units of HAMD-24, MADRS, SDS and CGI were converted into
that of HAMD-17. The minimally important difference (MID) of HAMD-
17 was a reduction in its total scores by 4. The software Cochrane
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Collaboration Review Manage (RevMan 5.3) was used to summary the
data of eligible studies and performed meta-analysis. Weighted mean
difference (WMD) was adopted to analyze the continuous data whereas
risk ratio (RR) was adopted to analyze the dichotomous data. Hetero-
geneity among trials was assessed using the standard chi-square test
and I? statistic. Fixed effect models or random effect models were used
to analyze pooled effects depending on heterogeneity. A fixed effect
model was applied only when no obvious heterogeneity exists
(P > 0.1, I> < 50%), otherwise the random effect model was a more
plausible match. Possible sources of heterogeneity were explored by
subsequent sensitivity analyses. Probability value P < 0.05 indicated
that the differences between trial groups and control groups were sta-
tistically significant. WMD = MID indicated that the differences be-
tween trial and control groups achieved an important difference for
many patients.

3. Results
3.1. Description of studies

A total of 24766 studies were retrieved, of which 14933 studies
were excluded because of duplicates. After screening the title and ab-
stract of remaining studies, 9203 records were excluded; among which
3324 studies were case reports or reviews, 4074 were not clinical trials
and 1805 were irrelevant with the efficacy of CHM for depression. By
reading the full text, 587 studies were excluded, including 236 studies
that were not RCTs or not real RCTs, 92 that were master or doctoral
thesis, 106 that were high risk of bias studies with Cochrane score < 4,
67 that only reported other types of depression and 89 that contained
other CAM therapy such as acupuncture. Eventually, 40 studies (Xiu
et al., 2010; Bao et al., 2011; Chen et al., 2009; Huang et al., 2016; Li
et al., 2013, 2014; Liu et al., 2010, 2013a, 2013b; Luo et al., 2006; Guo
et al., 2009; Shen et al., 2004; Shu and Zhang, 2012; Song et al., 2011;
Shi et al., 2013; Wu et al., 2010, 2015; Xian et al., 2008; Ye et al., 2014;
Zhu et al., 2014, 2016; Zhang et al., 2007a, 2007b, 2012, 2015; Gao
and Lei, 2012; Gao et al., 2013; Huo and Fu, 2015; Huo et al., 2008;
Jiang et al., 2015; Mao et al., 2013; Tong et al., 2016; Wei and Wei,
2011; Wang et al., 2010, 2016; Yang et al., 2012; Yu and Wu, 2013; Yi
et al., 2010; Zhang and Meng, 2017; Zhang and Zhu, 2010) with Co-
chrane RoB score =4 were included in the present study. The process of
screening is presented in a PRISMA flow chart (Fig. 1).

3.2. Study characteristics

The characteristics of the included 40 studies with 43 comparisons
were summarized in Table S2. All eligible studies were conducted in
China and 3 of them published in English. There were 3 trials with three
arms, 37 trials with two arms. CCMD-3, DSM-IV and ICD-10 were the
three main diagnostic criteria for depression. The types of depression in
the present study included mild to moderate depression, major de-
pression, unipolar depression, bipolar depression, treatment-resistant
depression, first-episode depression, and depression in elderly. The
sample size of the included studies ranged from 18 to 448, enrolling a
total of 3549 participants, including 1772 patients in treatment groups
and 1777 patients serving as controls. The age of the participants
ranged from 30 to 72 years old. Three studies (Xiu et al., 2010; Liu
et al., 2013a; Zhang et al., 2007b) with 4 comparisons compared CHM
therapies alone with placebo, and 20 studies (Gao and Lei, 2012; Gao
et al., 2013; Huo and Fu, 2015; Huo et al., 2008; Jiang et al., 2015; Liu
et al., 2013b; Mao et al., 2013; Wu et al., 2015; Tong et al., 2016; Wei
and Wei, 2011; Wang et al., 2010, 2016; Yang et al., 2012; Yu and Wu,
2013; Yi et al., 2010; Zhu et al., 2016; Zhang et al., 2007a, 2015; Zhang
and Meng, 2017; Zhang and Zhu, 2010) with 21 comparisons compared
CHM plus WCM with WCM alone. Comparisons of CHM therapies
versus WCM therapies were conducted in 18 studies (Bao et al., 2011;
Chen et al., 2009; Huang et al., 2016; Li et al., 2013, 2014; Liu et al.,
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Fig. 1. Prisma 2009 flow diagram.

2010, 2013a; Luo et al., 2006; Guo et al., 2009; Shen et al., 2004; Shu
and Zhang, 2012; Song et al., 2011; Shi et al., 2013; Wu et al., 2010;
Xian et al., 2008; Ye et al., 2014; Zhu et al., 2014; Zhang et al., 2012).
The CHM were administered orally in tablets, capsules, granules, oral
liquid, or decoction. The treatment duration ranged from 1 week to 8
weeks, and the duration with 6 weeks was used most widely. Three
studies mentioned the length of follow-up, which lasted from 12 weeks
to 6 months.

3.3. Risk of bias

RoB assessment information is presented in Table 1. Of the 40 in-
cluded studies, 1met seven Cochrane criteria (Wu et al., 2015), 4 met
six (Luo et al., 2006; Zhu et al., 2016; Zhang et al., 2007a, 2007b), 5
met five (Xian et al., 2008; Zhang et al., 2012; Mao et al., 2013; Yi et al.,
2010; Zhang and Zhu, 2010), and 31 met four (Xiu et al., 2010; Bao
et al., 2011; Chen et al., 2009; Huang et al., 2016; Li et al., 2013, 2014;
Liu et al., 2010, 2013a, 2013b; Guo et al., 2009; Shen et al., 2004; Shu
and Zhang, 2012; Song et al., 2011; Shi et al., 2013; Wu et al., 2010; Ye
et al., 2014; Zhu et al., 2014; Gao and Lei, 2012; Gao et al., 2013; Huo
and Fu, 2015; Huo et al., 2008; Jiang et al., 2015; Tong et al., 2016; Wei
and Wei, 2011; Wang et al., 2010, 2016; Yang et al., 2012; Yu and Wu,
2013; Zhang et al., 2015; Zhang and Meng, 2017). All 40 included
studies had random allocation using a random number table. Only two
studies (Xian et al., 2008; Wu et al., 2015) mentioned allocation con-
cealment with sealed envelopes. Eight studies (Luo et al., 2006; Zhang
et al., 2007a, 2007b, 2012; Wu et al., 2015; Yi et al., 2010; Zhu et al.,
2016; Zhang and Zhu, 2010) mentioned the blinding of participants and
investigator, and five study (Luo et al., 2006; Ye et al., 2014; Mao et al.,
2013; Wu et al.,, 2015; Zhang et al., 2007a; Zhang et al., 2007b)
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mentioned the blinding of outcome assessment. All studies either had
complete data or had dropouts with adequate explanation and appro-
priate methods to treat missing data. Only one study (Ye et al., 2014)
was at unclear RoB of selective reporting. All studies had low risk of
other bias, which included funding bias, conflict of interest, and in-
comparable baseline characteristics between the groups. Funding bias
means that the research was funded by relevant stakeholders, such as
drug companies. In general, most of the 40 trials were deemed to have a
relatively moderate risk.

3.4. Categories of the CHM and WCM

According to the evidence of effectiveness from the mechanism
studies, we categorized the CHM by the main components or the
combinations of main components (Table 2). The CHM fall into 10
categories as follows: (1) CHM; with Chaihu (Radix Bupleuri) as the
main component (studies 1, 8, 16, 23-24, 28-29, 33-34, 36, 38-40)
(Kwon et al., 2010; Wang et al., 2015); (2) CHM, with Guanyejinsitao
(Hypericum perfoliatum) as the main component (studies 4, 5, 12-13, 15,
17, 22) (Do Rego et al., 2007); (3) CHM; with Chaihu (Radix Bupleuri) &
Baishao (Radix Paeoniae Alba) as the main components (9, 11, 20-21,
30-32) (Zhang et al., 2018; Wang et al., 2016); (4) CHM, with Renshen
(Radix Ginseng) & Fuling (Poria) as the main components (studies 2, 19,
37) (Chen, 2013); (5) CHMs with Zhimu (Rhizoma Anemarrhenae) &
Baihe (Bulbus Lilii) as the main components (studies 7, 10, 25) (Li et al.,
2015); (6) CHM¢ with Huangqi (Radix Astragali seu Hedysari) & Long-
yanrou (Arillus Longan) as the main components (studies 6, 18) (Ji et al.,
2009); (7) CHM; with Xiangfu (Rhizoma Cyperi) as the main component
(studies 27, 35) (Ren and Chen, 2017); (8) CHMg with Hehuanhua (Flos
Albiziae) as the main component (study 14) (Kim et al., 2007); (9)
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Table 1
Risk of bias.

No. First author, year 7-item criteria

A B C D E F G T
1 Xiu lijuan (2010) + ? ? ? + + + 4
2 Bao zuxiao (2011) + ? ? ? + + + 4
3 Chen shaomei (2009) + ? ? ? + + + 4
4 Huang jingliang (2016) + ? ? ? + + + 4
5 Li yonggiang (2013) + ? ? ? + + + 4
6 Li haicong (2014) + ? ? ? + + + 4
7 Liu hongmin (2010) + ? ? ? + + + 4
8 Luo hechun (2006) + ? + + + + + 6
9 Liu erjun 2013 + ? ? ? + + + 4
10 Guo zhouke (2009) + ? ? ? + + + 4
11 Shen zhenming (2004) + ? ? ? + + + 4
12 Shu min (2012) + ? ? ? + + + 4
13 Song baohua (2011) + ? ? ? + + + 4
14 Shi xueli (2013) + ? ? ? + + + 4
15 Wu liming (2010) + ? ? ? + + + 4
16 Xian hui (2008) + + ? ? + + + 5
17 Ye jianfei (2014) + ? ? + + ? + 4
18 Zhu chenjun (2014) + ? ? ? + + + 4
19 Zhang ye (2012) + 2 + 2 + + + 5
20 Gao xueqing (2012) + ? ? ? + + + 4
21 Gao xinli (2013) + ? ? ? + + + 4
22 Huo jun (2015) + ? ? ? + + + 4
23 Huo jun (2008) + ? ? ? + + + 4
24 Jiang jianxin (2015) + ? ? ? + + + 4
25 Liu jie 2013 M ) + o+ o+ 4
26  Mao zhixia (2013) + 2 ? + 4+ 4+ 4+ 5
27 Wu ruyan (2015) + + + + + + + 7
28 Tong zishun (2016) + ? ? ? + + + 4
29 Wei qing (2011) + ? ? ? + + + 4
30 Wang yazhen 2016 + ? ? ? + + + 4
31 Wang xinfa (2010) + ? ? ? + + + 4
32 Yang qiuxia (2012) + ? ? ? + + + 4
33 Yu yongqing (2013) + ? ? ? + + + 4
34 Yi zhenghui (2010) + ? + ? + + + 5
35 Zhu dandan (2016) + ? + + + + + 6
36 Zhang xinping (2015) + ? ? ? + + + 4
37 Zhang qingqing (2017) + ? ? ? + + + 4
38 Zhang jianming (2010) + ? + ? + + + 5
39 Zhang Zhang-Jin (2007a) + ? + + + + + 6
40 Zhang Zhang-Jin (2007b) + ? + + + + + 6

A to G, the 7-item criteria. A, adequate sequence generation; B, concealment of
allocation; C, Blinding of participants and personnel; D, Blinding of out-come
assessment; E, Incomplete out-come data; F, Selective reporting; G, Other bias;
+: low risk of bias, —: high risk of bias, ? unclear risk of bias.

CHM, with Shengdihuang (Radix Rehmanniae Recens) as the main
component (study 26) (Wang et al., 2014); (10) CHM;, with Yuan-
baocao (Hypericum sampsonii Hance) as the main component (study 3)
(Guo et al., 2005). We categorized the WCM by different antidepressant
effectiveness (Bouchard et al., 1987; Li et al., 2008; Kroenke et al.,
2001; Szegedi et al., 1997; Francois et al., 2003; Sgrensen et al., 2007;
Demyttenaere et al., 2005). The WCM fall into 3 categories as follows:
(1) WCM; including fluoxetine, paroxetine, sertraline, maprotiline, ci-
talopram and deanxit. (2) WCM, including escitalopram and venla-
faxine (3) WCM; including carbamazepine.

3.5. Effectiveness

3.5.1. CHM vs. placebo

Pooled analysis of 3 studies (Xiu et al., 2010; Liu et al., 2013a;
Zhang et al., 2007b) indicated that CHM had significant greater clini-
cally effects than placebo according to HAMD-17 (MID = 4,
MD = —4.53, 95% CI (—5.69, —3.37), P < 0.00001, I*>= 0%,
Fig. 2A; Certainty of evidence: Moderate, Table 3) and TER (RR = 2.15,
95% CI (1.61, 2.88), P < 0.00001, ?= 0%, Certainty of evidence:
Low, Fig. 3A).
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3.5.2. CHM; vs. placebo

Pooled analysis of 2 studies (Xiu et al., 2010; Zhang et al., 2007b)
indicated that CHM; had significant greater clinically effects than pla-
cebo according to HAMD-17 (MID = 4; MD = —4.43, 95% CI (—5.87,
—2.99), P < 0.00001, I> = 0%, Certainty of evidence: Moderate,
Fig. 4A). One study (Xiu et al., 2010) indicated a significant effect of
CHM; for improving TER compared with placebo (RR = 1.91, 95% CI
(1.19, 3.05), P = 0.007, Certainty of evidence: Low).

3.5.3. CHM3 vs. placebo

One study (Liu et al., 2013a) showed a significant effect of CHM; for
improving HAMD-17 (MID =4, MD = —4.71, 95% CI (—6.65,
—2.77), P < 0.00001, Certainty of evidence: Moderate, Table 3) and
TER (RR = 2.32, 95% CI (1.60, 3.38), P < 0.0001 Certainty of evi-
dence: Low, Table 3) compared with placebo.

3.5.4. CHM + placebo WCM vs. placebo CHM + WCM

Luo et al. (2006) compared the effect of Danzhi Xiaoyao powder
with Maprotiline in improving the severity of depression and anxiety.
Chaihu (Radix Bupleuri) is the main component of Danzhi Xiaoyao
powder. The data indicated that there was no significant group differ-
ence between CHM; plus placebo WCM; and placebo CHM; plus WCM;
in HAMD-17 (MID = 4, MD = 2.33, 95% CI (—1.93, 6.59), P = 0.28,
Certainty of evidence: High).

3.5.5. CHM vs. WCM

A total of 17 studies (Bao et al., 2011; Chen et al., 2009; Huang
et al., 2016; Li et al., 2013, 2014; Liu et al., 2010, 2013a; Guo et al.,
2009; Shen et al., 2004; Shu and Zhang, 2012; Song et al., 2011; Shi
etal., 2013; Wu et al., 2010; Xian et al., 2008; Ye et al., 2014; Zhu et al.,
2014; Zhang et al., 2012) compared the antidepressant effects of CHM
with that of WCM. Pooled analysis of 14 studies (Chen et al., 2009;
Huang et al., 2016; Li et al., 2013, 2014, Liu et al., 2010, 2013a; Guo
et al., 2009; Shen et al., 2004; Shu and Zhang, 2012; Song et al., 2011;
Wu et al., 2010; Ye et al., 2014; Zhu et al., 2014; Zhang et al., 2012)
indicated that there was no significant group difference between CHM
and WCM in terms of HAMD-17 (MID = 4, MD = 0.44, 95% CI (—0.11,
0.99), P = 0.12, I? = 56%, Fig. 2B; Certainty of evidence: Moderate,
Table 3). Pooled analysis of 17 studies indicated that there was no
significant group difference between CHM and WCM in terms of TER
(RR = 0.99, 95% CI (0.95, 1.02), P = 0.41, I? = 0%, Fig. 3B; Certainty
of evidence: High, Table 3).

3.5.6. CHM, vs. WCM;

Two studies (Bao et al., 2011; Zhang et al., 2012) indicated that
there was no difference in the HAMD-17 between CHM, and WCM;
treatment groups (P > 0.05). Pooled analysis indicated that there was
no significant group difference between CHM4 and WCM; in terms of
TER (RR = 1.06, 95% CI (0.92, 1.21), P = 0.43, 12 = 0%, Fig. 5A;
Certainty of evidence: Moderate, Table 3).

3.5.7. CHMIO Vs. WCM1

One study (Chen et al., 2009) showed there was no significant dif-
ference between CHM;, and WCM; in terms of HAMD-17 (MID = 4,
MD = 0.79, 95% CI (—2.06, 3.64), P = 0.59, Certainty of evidence:
High, Table 3) and TER (RR = 0.98, 95% CI (0.90-1.06), P = 0.58,
Certainty of evidence: Moderate, Table 3).

3.5.8. CHM, vs. WCM;

Pooled analysis of 6 studies (Huang et al., 2016; Li et al., 2013; Shu
and Zhang, 2012; Song et al., 2011; Wu et al., 2010; Ye et al., 2014)
indicated no group difference between CHM, and WCM; in terms of
HAMD-17 (MID = 4, MD = 0.09, 95% CI (—0.33, 0.52), P = 0.66,
12 = 0%, Fig. 4B; Certainty of evidence: High, Table 3) and TER
(RR = 0.98, 95% CI (0.94, 1.03), P = 0.42, 2 = 0%, Fig. 5B; Certainty
of evidence: High, Table 3).
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00 3.5.9. CHMg vs. WCM;
g = One study (Li et al., 2014) indicated that CHMg had comparable
§ g clinically effect with WCM; according to HAMD-17 (MID = 4,
2 o MD = —2.20, 95% CI (—4.32, —0.08), P = 0.04, Certainty of evi-
? 73 . . dence: High, Table 3), while CHM¢ was better than WCM; in TER
S a2 = (RR = 1.18, 95% CI (1.02, 1.37), P = 0.03, Certainty of evidence:
é fog % Moderate, Table 3). One study (Zhu et al., 2014) showed no group
5 § ; 5" difference in terms of HAMD-17 (MID = 4, MD = —0.12, 95% CI
- (—4.32, —0.08), P = 0.88, Certainty of evidence: High, Table 3) and
% ~ = = TER (RR = 1.09, 95% CI (0.82, 1.44), P = 0.54, Certainty of evidence:
Moderate, Table 3).
g
% < < S 3.5.10. CHM;vs. WCM;
5 5 5 5 One study (Liu et al., 2010) showed no group difference between
CHM;s and WCM; in terms of HAMD-17 (MID = 4, MD = 0.75, 95%CI
(—1.65, 1.41), P = 0.26, Certainty of evidence: High, Table 3) and TER
(RR = 0.92, 95%CI(0.71, 1.19), P = 0.52, Certainty of evidence:
s Moderate, Table 3).
zZ
g . . - 3.5.11. CHMs vs. WCM;
@ o « ® One study (Guo et al., 2009) indicated that there was no group
B 5 difference between CHM5 and WCM, in terms of HAMD-17 (MID = 4,
@ E MD = 0.75, 95%CI (—0.59, 2.09), P = 0.27, Certainty of evidence:
.Eo“ E High, Table 3) and TER (RR = 0.90, 95%CI (0.74, 1.08), P = 0.25,
E E Certainty of evidence: Moderate, Table 3).
Oa ~
T g §° 3.5.12. CHMs vs. WCM,
2 = =) & Pooled analysis of 2 studies (Liu et al., 2013a; Shen et al., 2004)
g E 2 5 & indicated that CHM; had comparable clinically effect with WCM, ac-
él E §% g cording to HAMD-17 (MID = 4, MD = 1.72, 95% CI (0.22, 3.23),
g ;:7 2§ 8 P = 0.02, I> = 47%, Fig. 4C, Certainty of evidence: High, Table 3) and
£ E ER: g TER (RR = 0.93, 95% CI (0.81, 1.06), P = 0.29, 12 = 48%, Fig. 5C,
= c o & a Certainty of evidence: Moderate, Table 3).
© B = a3 00 D
gﬁé £ R_§ 2F5fi g 5 3.5.13. CHM; vs. WCM;
§ %" 2, "§ P T§ N g =5 g i B go £ 8§ One study (Xian et al., 2008) indicated there was no group differ-
SEZSESENE E2%fss SE5us ence between CHM; and WCM, in TER (RR = 1.14, 95% CI (0.87,
S g § 5 £ E gL E- SE3 ég % & Fp § 1.49), P = 0.35, Certainty of evidence: Moderate, Table 3).
§355%:2%s FSESS f9iii
_§°§’§§§§°§°§§ R P L 3.5.14. CHMj vs. WCM,
go5¢ £S S5 &318% S 53 54 g‘gé‘ One study (Shi et al., 2013) indicated there was no group difference
§£:2¢ $32% TEESTFETi4s between CHMg and WCMS in TER (RR = 0.95, 95% CI (0.77, 1.17),
=3 £ § EE255S . § S 13 5 ’go EE53 § P = 0.63, Certainty of evidence: Moderate, Table 3).
EEifZssiITS35S5852%E
g8 $igt £S§ E% FLEE P §§§ g < 3.5.15. CHM + WCM vs. WCM
§ ;§ 5: .g % § g iE }%é :§ S £ 5 g § ;g § § Thirteen studies (Gao and Lei, 2012; Gao et al., 2013; Huo and Fu,
i 5:« 5%’ R 5 2 g $5% E i Eof%‘“ %" §2 E 2015; Huo et al., 2008; Jiang et al., 2015; Mao et al., 2013; Wei and
SSES LR R LR PR LR S L N Wei, 2011; Wang et al, 2010, 2016; Yang et al., 2012; Yu and W,
SEs T 5 s g—% S8 § 55 ?E g Ef Ty & g 2013; Zhang et al., 2015; Zhang and Meng, 2017) compared the anti-
§ g E T ﬁ § H f = g § & ‘E’ £ 8 g § E B3 depressant effects of CHM plus WCM with that of WCM. Pooled analysis
.‘g S;E Eg g ;.3 g ?‘a 3 § s E § é § g g _S bt g % of 11 studies indicated that CHM plus WCM had comparable clinically
Ssy % g £ EE Rt SEgTTEgegd effects with WCM alone according to HAMD-17 (MID = 4,
§58% ExgS0234f §;§ gg 3§ 32 2 ES MD = —2.51, 95% CI (—3.24, —1.77), P < 0.00001, 1% = 75%,
&% g 5 ff g ’éé ‘§ - S g § S g SE E i;‘ g ‘;{ 5 Fig. 2C, Certainty of evidence: Moderate, Table 3). Pooled analysis of
5 E E" g 2 2 g é:% 2 g8 E § § § ?g : g § ‘N;ji gg g 12 studies indicated that CHM plus WCM was superior than WCM alone
é §§§§§§E§§§§§§§§§§EE§§§ % 11; terms of TER (RRf1.16, ?5% CI F1.07, 1.27), P = 0.0004,
E I* = 68%, Fig. 3C, Certainty of evidence: High, Table 3).
3 5 g
o E -% :,:) 3.5.16. CHM; + WCM; vs. WCM;
_ E 2, 8 § 9 Five studies (Huo et al., 2008; Jiang et al., 2015; Wei and Wei, 2011;
§ 8 = E g E Yu and Wu, 2013; Zhang et al., 2015) indicated that CHM; plus WCM;
g _TéJ E £ g %" S had comparable clinically effects with WCM; alone according to
R ER £ = = HAMD-17 (MID =4, MD= —-216, 95% CI (—2.86, —1.46),
~ | 8 5} g 8 & 5 P < 0.00001, I? = 47%, Fig. 4D, Certainty of evidence: High, Table 3),
% _E = 55 é g while CHM; plus WCM; was superior to WCM; alone in terms of TER
& ? z (RR = 1.18, 95% CI (1.07, 1.31), P = 0.002, I*> = 28%, Fig. 5D,
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CHM Placebo Mean Difference Mean Difference
A udy or Subg ean a ean a eigh and 95% Cl IV. R Y
Liu erjun2013 9.24 3.49 75 13.95 4.34 23 35.5% -4.71 [-6.65, -2.77] =
Xiu lijuan2010 10.2 3.27 60 14.23 3.8 22 41.7% -4.03 [-5.82, -2.24] -
Zhang Zhang-Jin2007b 81 7.3 49 131 6.6 37 15.4% -5.00 [-7.95, -2.05] ———
Zhang Zhang-Jin2007b 84 79 33 13.9 8 23 7.4% -5.50 [-9.74, -1.26] T
Total (95% CI) 217 105 100.0%  -4.53 [-5.69, -3.37] ‘
Heterogeneity: Tau? = 0.00; Chi? = 0.63, df = 3 (P = 0.89); I = 0% _’20 i 1 . b 1’0 26
Test for overall effect: Z = 7.68 (P < 0.00001) Favours [CHM] Favours [Placebo]
CHM WCM Mean Difference Mean Difference
udy o abgroug an 2 an - ig Random, 95% CI IV, Random. 95% CI
B Chen shaomei2009 16.42 5.87 36 15.63 5.59 27 3.1% 0.79 [-2.06, 3.64] ]
Guo zhouke2009 10.14 2.3 28 939 298 29 85% 0.75[-0.59, 2.09] T
Huang jingliang2016 9.63 8 30 9.13 7.44 30 1.8% 0.50 [-3.41, 4.41] -
Li haicong2014 9.1 74 131 113 9.6 122 4.8% -2.20 [-4.32, -0.08] -
Li yongqgiang2013 6.6 4.66 30 6.31 4.9 28  3.8% 0.29 [-2.19, 2.77] B I
Liu erjun2013 6.57 248 75 433 269 74 12.3% 2.24[1.41,3.07] i
Liu hongmin2010 7.14 213 30 6.39 298 30 87% 0.75 [-0.56, 2.06] ) i
Shen zhenming2004  6.899 3.396 28 6.324 4.746 27 4.6% 0.58 [-1.61, 2.76] -
Shu min2012 576 1.21 59 561 142 59 15.1% 0.15[-0.33, 0.63] T
Song baohua2011 10.13 5.51 30 106 4.87 30 3.5% -0.47 [-3.10, 2.16] - 1
Wu liming2010 622 4.23 30 508 5.36 28 3.8% 1.14 [-1.36, 3.64] ==
Ye jianfei2014 8.26 3.04 45 886 343 45 8.5% -0.60 [-1.94, 0.74] 2
Zhang ye2012 17.74 155 42 1716 1.23 42 14.2% 0.58 [-0.02, 1.18] ™
Zhu chenjun2014 6.77 3.25 30 6.89 277 30 7.4% -0.12[-1.65, 1.41] i
Total (95% Cl) 624 601 100.0%  0.44[-0.11,0.99] p
Heterogeneity: Tau? = 0.46; Chiz = 29.54, df = 13 (P = 0.005); I = 56% i 1 5 5 5 5 1’0
Test for overall effect: Z=1.57 (P = 0.12) Favours [CHM] Favours [WCM]
CHM+WCM WCM Mean Difference Mean Difference
r r Mean D Total Mean D Total Weight IV, Ran 5% CI IV, Random % Cl
C Gao xueqing2012 5.36 2.59 30 8.35 263 30 91%  -2.99[-4.31,-1.67] .
Huo jun2008 109 35 36 146 4.1 36 74%  -3.70[-5.46, -1.94]
Huo jun2015 7.4 2.08 30 8.5 2.89 30 9.3% -1.10 [-2.37, 0.17] ]
Jiang jianxin2015 571 1.6 44 933 3.2 44 102%  -3.62[-4.68, -2.56] o
Mao zhixia2013 13.35 2.09 34 146 272 35 9.9% -1.25[-2.39, -0.11] |
Wang xinfa2010 122 3.2 38 157 33 36 8.5% -3.50 [-4.98, -2.02] -
Wang yazhen2016 8.23 1.24 60 12.31 3.14 60 11.0%  -4.08[-4.93,-3.23] b
Wei qing2011 5.5 2.07 22 6.76 22 22 94% -1.26 [-2.52, 0.00] |
Yang qgiuxia2012 10.87 3.34 30 13.12 4.01 30 71% -2.25[-4.12, -0.38] .
Yu yongqing2013 72 1.9 60 89 21 60 11.5% -1.70 [-2.42, -0.98] 5=
Zhang xinping2015 10.41 4.18 31 12.61 3.98 31 6.5%  -2.20[-4.23,-0.17] AR
Total (95% ClI) 415 414 100.0%  -2.51[-3.24, -1.77] ’
Heterogeneity: Tau? = 1.09; Chi? = 39.40, df = 10 (P < 0.0001); I = 75% i 1 5 5 5 5 1‘0
Test for overall effect: Z = 6.68 (P < 0.00001) Favours [CHM+WCM] Favours [WCM]
CHM+WCM Placebo+WCM Mean Difference Mean Difference
udy o ean a ea D a eig Random, 95% CI 1V, Random, 95% CI
Liu jie2013 14.75 7.85 32 19.06 8.31 33 7.4% -4.31[-8.24, -0.38]
D Tong zishun2016 5.51 147 30 6.51 1.51 30 29.3% -1.00 [-1.75, -0.25] =
Wu ruyan2015 11.01 5.04 10 1599 4.19 8 6.5% -4.98 [-9.24, -0.72] =
Yi zhenghui2010 6.7 5.9 92 93 6.1 98 20.0% -2.60 [-4.31, -0.89] e
Zhang jianming2010 6.7 5.9 92 93 6.1 98 20.0% -2.60 [-4.31, -0.89] -
Zhu dandan2016 11.37 4.62 13 16.5 4.28 9 7.9% -5.13 [-8.89, -1.37]
Zhu dandan2016 15.13 3.34 10 1649 4.28 9 8.9% -1.36 [-4.84, 2.12] 2 I
Total (95% CI) 279 285 100.0%  -2.50 [-3.72, -1.29] <
Heterogeneity: Tau? = 1.16; Chi? = 12.65, df = 6 (P = 0.05); I = 53% _2’0 B 1 - 5 1’0 2’0

Test for overall effect: Z = 4.04 (P < 0.0001)

Favours [CHM+WCM] Favours [Placebo+WCM)]

Fig. 2. Forest plot of HAMD-17: (A) CHM vs. placebo; (B) CHM vs. WCM; (C) CHM + WCM vs. WCM; (D) CHM + WCM vs. placebo CHM + WCM. (CHM, Chinese
herbal medicine; WCM, western conventional medications; HAMD-17, the Hamilton Rating Scale for Depression 17 items).

Certainty of evidence: High, Table 3).

3.5.17. CHM, + WCM; vs. WCM;

Table 3).

3.5.18. CHM3; + WCM; vs. WCM;

One study (Huo and Fu, 2015) indicated that there was no sig-
nificant group difference between CHM, plus WCM; and WCM; in
terms of HAMD-17 (MID = 4, MD = —1.10, 95% CI (—2.37, 0.17),

P = 0.09, Certainty of evidence: High, Table 3) and TER (RR = 1.04,
95% CI (0.92, 1.16), P = 0.55, Certainty of evidence: Moderate,

Three studies (Gao and Lei, 2012; Wang et al., 2010; Yang et al.,
2012) indicated that CHM3; plus WCM; had comparable clinically ef-

fects with WCM;

alone according to HAMD-17

(MID = 4,

MD = —-3.01, 95% CI (—3.88,

—2.13), P < 0.00001, I* = 0%,

Fig. 4E, Certainty of evidence: High, Table 3). Three studies (Gao and

81
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CHM Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H. Random. 95% CI M-H. Random. 95% CI
A Liu erjun2013 54 75 22 71 61.0% 2.32[1.60, 3.38] L3
Xiu lijuan2010 52 60 10 22 39.0% 1.91[1.19, 3.05] -
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Fig. 3. Forest plot of TER: (A) CHM vs. placebo; (B) CHM vs. WCM; (C) CHM + WCM vs. WCM; (D) CHM + WCM vs. placebo CHM + WCM. (CHM, Chinese herbal

medicine; WCM, western conventional medications; TER, total effective rate).
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Fig. 4. Forest plot of HAMD-17: (A) CHM; vs. placebo; (B) CHM, vs. WCM;; (C). CHM3 vs. WCM;; (D) CHM; + WCM; vs. WCM;; (E) CHM3 + WCM; vs. WCM;; (F)
CHM; + WCM; vs. placebo CHM; + WCM;;(G) CHM; + WCM; vs. placebo CHM, + WCM;. (CHM, Chinese herbal medicine; WCM, western conventional
medications; HAMD-17, the Hamilton Rating Scale for Depression 17 items).
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Fig. 5. Forest plot of TER: (A) CHM,4 vs. WCM;; (B) CHM, vs. WCM;; (C) CHM3 vs. WCM;; (D) CHM; + WCM,; vs. WCM;; (E) CHM3; + WCM; vs. WCM;; (F)
CHM; + WCM, vs. WCM,; (G) CHM; + WCM, vs. placebo CHM; + WCM;. (CHM, Chinese herbal medicine; WCM, western conventional medications; TER, total
effective rate).
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Lei, 2012; Wang et al., 2010; Yang et al., 2012) showed there was no
significant difference between CHMj; plus WCM; and WCM; in TER
(RR =1.25, 95% CI (0.89, 1.75), P =0.19, 12 = 83%). Sensitivity
analysis showed that the heterogeneity declined after removing one
study (Yang et al., 2012), which only included elder patients. The re-
maining two studies (Gao and Lei, 2012; Wang et al., 2010) indicated
that CHM3 plus WCM; was superior to WCM; alone in TER (RR = 1.38,
95% CI (1.12, 1.71), P = 0.003, I2 = 0%, Fig. 5E, Certainty of evidence:
Moderate, Table 3).

3.5.19. CHM3; + WCM, vs. WCM,,

One study (Wang et al., 2016) indicated that CHM3 plus WCM, was
superior to WCM, alone in HAMD-17 (MID = 4, MD = —4.08, 95% CI
(—4.93, —3.23), P < 0.00001, Certainty of evidence: High, Table 3).
Pooled analysis of 2 studies (Gao et al., 2013; Wang et al., 2016) in-
dicated that CHMj3; plus WCM, was superior to WCM, alone in TER
(RR = 1.22, 95% CI (1.08, 1.38), P = 0.002, IZ = 0%, Fig. 5F, Certainty
of evidence: Moderate, Table 3).

3.5.20. CHMy + WCM; vs. WCM;

One study (Mao et al., 2013) indicated that CHMg plus WCM; had
comparable clinically effects with WCM; alone according to HAMD-17
(MID = 4, MD = —1.25, 95% CI (—2.39, —0.11), P = 0.03, Certainty
of evidence: High, Table 3).

3.5.21. CHM4 + WCM2 Vs. WCMZ

One study (Zhang and Meng, 2017) indicated that CHM,4 plus WCM,
was superior to WCM, alone in TER (RR = 1.28, 95% CI (1.07, 1.53),
P = 0.006, Certainty of evidence: Moderate, Table 3).

3.5.22. CHM + WCM vs. placebo CHM + WCM

Seven studies (Tong et al., 2016; Yi et al., 2010; Zhang and Zhu,
2010; Zhang et al., 2007a; Liu et al., 2013b; Wu et al., 2015; Zhu et al.,
2016) compared the antidepressant effects of CHM plus WCM with that
of placebo CHM plus WCM. Pooled analysis of 7 studies showed that
CHM plus WCM had comparable clinically effects with placebo CHM
plus WCM according to HAMD-17 (MID = 4, MD = —2.50, 95% CI
(—3.72, —1.29), P < 0.0001, I?> = 53%, Fig. 2D, Certainty of evi-
dence: Moderate, Table 3). Three studies indicated that CHM plus WCM
was superior to placebo CHM plus WCM in terms of TER (RR = 1.14,
95% CI (1.03, 1.26), P = 0.01, I> = 0%, Fig. 3D, Certainty of evidence:
High, Table 3).

3.5.23. CHM; + WCM; vs. placebo CHM; + WCM;

Pooled analysis of 3 studies (Tong et al., 2016; Yi et al., 2010; Zhang
and Zhu, 2010) indicated that CHM; plus WCM; had comparable
clinically effects with placebo CHM; plus WCM; in terms of HAMD-17
(MID =4, MD = —1.95, 95% CI (-2.77, —1.12), P < 0.00001,
12 = 5%, Fig. 4F, Certainty of evidence: High, Table 3). Pooled analysis
of 2 studies (Tong et al., 2016; Yi et al., 2010) indicated that CHM; plus
WCM; was superior to placebo CHM; plus WCM; in terms of TER
(RR = 1.14, 95% CI (1.01, 1.27), P = 0.03, I> = 0%, Fig. 5G, Certainty
of evidence: Moderate, Table 3).

3.5.24. CHM; + WCM; vs. placebo CHM; + WCM3

One study (Zhang et al., 2007a) showed there was no significant
difference between CHM,; plus WCM; and placebo CHM; plus WCM; in
terms of HAMD-17 (P > 0.05).

3.5.25. CHMs + WCM; vs. placebo CHMs + WCM;

One study (Liu et al., 2013b) indicated that CHM5 plus WCM; was
superior to placebo CHM;5 plus WCM; in terms of HAMD-17 (MID = 4,
MD = —4.31, 95% CI (—8.24, —0.38), P = 0.03, Certainty of evi-
dence: High, Table 3), while there was no group difference in TER
(RR = 1.16, 95% CI (0.91, 1.46), P = 0.23, Certainty of evidence:
Moderate, Table 3).
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3.5.26. CHM, + WCM; vs. placebo CHM, + WCM;

Pooled analysis of 2 studies (Wu et al., 2015; Zhu et al., 2016) in-
dicated that CHM;, plus WCM; had comparable clinically effects with
placebo CHM; plus WCM; according to HAMD-17 (MID = 4,
MD = —3.66, 95% CI (—6.18, —1.14), P = 0.004, I = 24%, Fig. 4G,
Certainty of evidence: High, Table 3).

3.5.27. Adverse events

Adverse events were reported in 33 studies, analyzed but not ob-
served in 2 studies (Mao et al., 2013; Zhang et al., 2015), and not
analyzed in 5 studies (Xiu et al., 2010; Liu et al., 2010; Xian et al., 2008;
Zhu et al., 2014, 2016). Adverse events of 10/33 (30.30%) studies were
reported by physicians, of 3/33 (9.09%) were reported by patients
themselves, of 14/33 (42.42%) reported by physicians and patients,
and it was unclear in 6/33 (18.18%) studies.

In the 2 placebo-controlled trials (Liu et al., 2013a; Zhang et al.,
2007b), 17/157 (10.82%) CHM participants and 12/131 (9.16%) pla-
cebo participants suffered from adverse events (P > 0.05, Certainty of
evidence: Moderate, Table 3). In the 12 trials (Bao et al., 2011; Huang
etal., 2016; Li et al., 2013, 2014; Luo et al., 2006; Liu et al., 2013a; Shu
and Zhang, 2012; Song et al., 2011; Shi et al., 2013; Wu et al., 2010; Ye
et al., 2014; Zhang et al., 2012) of single CHM-treated, a total of 151/
594 (25.42%) participants suffered from adverse events in CHM-treated
groups and 412/583 (70.67%) participants did so in WCM-treated
groups (P < 0.01, Certainty of evidence: High, Table 3). In the 17 trials
(Gao and Lei, 2012; Gao et al., 2013; Huo and Fu, 2015; Huo et al.,
2008; Jiang et al., 2015; Liu et al., 2013b; Wu et al., 2015; Tong et al.,
2016; Wei and Wei, 2011; Wang et al., 2010, 2016; Yang et al., 2012;
Yu and Wu, 2013; Yi et al., 2010; Zhang and Meng, 2017; Zhang and
Zhu, 2010; Zhang et al., 2007a) of the combination of CHM and WCM, a
total of 296/754 (39.3%) participants suffered from adverse events in
the groups treated with CHM plus WCM, and 468/764 (61.3%) parti-
cipants did so in WCM-treated groups (P < 0.01, Certainty of evidence:
High, Table 3). Three studies (Chen et al., 2009; Guo et al., 2009; Shen
et al., 2004) indicated a lower rate of adverse events in CHM-treated
groups when compared with WCM-treated groups (P < 0.05).

In the CHM-treated groups, dizziness, headache, nausea and anor-
exia were the most frequently occurring adverse events, affecting 36/
174 (20.70%), 22/174 (12.64%), 21/174 (12.07%) and 16/174
(9.20%) participants, respectively.

In the WCM-treated groups, gastrointestinal discomfortable symp-
toms (dry mouth, nausea, constipation, vomiting, anorexia and diar-
rhea) were the most frequently occurring adverse events, affecting 417/
848 (47.17%) participants. Neurological symptoms (dizziness, head-
ache, insomnia, drowsiness and anxious) were also occurred frequently,
affecting 241/848 (28.42%) participants.

4. Discussion
4.1. Summary of evidence

This study is an updated systematic review of the efficacy and safety
of CHM for depression. Forty studies with 3549 subjects were identi-
fied. The methodological quality of included RCTs was moderate. The
main findings were that: (1) the CHM plus WCM-treated groups were
superior to the WCM-treated groups for improving the TER (Certainty
of evidence: High), while CHM plus WCM had comparable clinically
effects with WCM in terms of the severity of depression (Certainty of
evidence: Moderate); (2) there was no difference between the CHM-
treated and the WCM-treated groups in improving the severity of de-
pression (Certainty of evidence: Moderate) and TER (Certainty of evi-
dence: High); (3) when compared with placebo, CHM were more ben-
eficial in improving the severity of depression (Certainty of evidence:
Moderate) and TER (Certainty of evidence: Low); (4) CHM were gen-
erally safe; CHM also can improve tolerance of WCM leading to lower
adverse events rate of the CHM plus WCM-treated group when
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compared with WCM monotherapy group.
4.2. Limitation

Firstly, some methodological limitations exist in the primary stu-
dies. Only two studies (Xian et al., 2008; Wu et al., 2015) reported the
concealment of allocation. Trials with inadequate or unclear conceal-
ment of allocation had average 18% more “beneficial” effect than trials
with adequate concealment (Higgins and Green, 2012). Blinding is an
essential method to avoid performance bias and detection bias. How-
ever, some studies were unable to be blinded, due to the special color,
smell and taste of CHM. Only 8 studies reported double blinding of
participants and personnel and 7 studies reported the blinding of out-
come assessment. Second, most clinical trials did not conduct formal
pretrial sample size calculation and majority of the included trials had
relatively small sample sizes. The risk of over estimating therapeutic
efficacy may exist in trials with insufficient statistical power (Kjaergard
et al., 2001). Third, only three studies (Liu et al., 2010; Huo and Fu,
2015; Wang et al., 2016) describe the duration of follow-up, which
ranged from 12 weeks to 6 months, making it difficult to assess the
long-term efficacy of CHM treatment for depression. Fourth, we sear-
ched for papers published in Chinese or English database only, thus the
eligible studies published in other languages may be left out, which
may limit the generalizability of the findings. Fifth, across outcomes
were combined through converting other units into the unit of the most
commonly used instrument, which may increase computational error in
the data processing. Sixth, a large variety of CHM were used as inter-
ventions in the included studies, with a great deal of variation in the
composition, dosage, and the duration of treatment. The effectiveness
of WCM used in comparisons were not all similar. Though we have
categorized the CHM by the main components or the combinations of
main components and categorized the WCM by different antidepressant
effectiveness, the heterogeneity still existed in some outcomes, which
would influence the reliability of the relevant results.

4.3. Implication for practice

The finding from the present systematic review revealed that ap-
plying CHM as monotherapy or adjuvant therapy may be beneficial for
depression patients and be generally safe. Radix Bupleuri, Radix
Angelicae Sinensis, Poria, Radix Glycyrrhizae, Rhizoma Cyperi, Rhizoma
Atractylodis Macrocephalae, Fructus Gardeniae, Radix Polygalae, Radix
Curcumae, and Semen Ziziphi Spinosaewere the most commonly used
herbs in prescriptions. They exerted the function of soothing the liver,
invigorating spleen and promoting blood circulation and should be
considered further in the development of Chinese herbal prescriptions
for depression. TCM is characterized by syndrome differentiation and
individualized treatment planning to optimize outcomes (Yu et al.,
2017; Jiang et al., 2012). TCM syndrome differentiation is a unique
TCM concept which is the essential guide for TCM therapy. It sum-
marizes and differentiates the nature, location, and pattern of diseases.
Based on each individual pattern, the precisely tailoring Chinese herbal
prescription for individuals can maximize its effectiveness (Fu et al.,
2013). One example of high-quality study published in JAMA
(Bensoussan et al., 1998) indicated a more significant effect of using the
individualized CHM for the treatment of irritable bowel syndrome
compared with prescribing a common hypnotic prescription. These
treatment principles together with experiential knowledge of the high-
frequency CHM used for depression can guide CHM treatment planning
for depression and thus improving the clinical effectiveness and safety.

4.4. Implication for research
In order to overcome methodology quality issues, further RCTs of

CHM for depression should take a rigor standard design into con-
sideration. First, the protocol of clinical trials must register in clinical
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trials registry platform and the requirement of Clinical Trial Data
Sharing (Taichman et al., 2016) by the International Committee of
Medical Journal Editors should be followed. Second, the CONSORT
2010 statement (Schulz et al., 2010), CONSORT for TCM (Bian et al.,
2011), and RCTs investigating CHM (Flower et al., 2012) should be
used as guidelines when designing and reporting RCTs for CHM. Third,
adequate sample size is of great importance in methodologic quality,
intervention effects, and publication bias (Kjaergard et al., 2001). Thus,
it is necessary to conduct formal pretrial sample size calculation.
Fourth, trials with short duration follow-up cannot scientifically assess
the long-term efficacy of CHM for depression. Therefore, trials with
optimum duration of follow-up were encouraged.

5. Conclusion

The present finding indicated that CHM provided statistically sig-
nificant benefits for depression. CHM were generally safe and well
tolerated in depression patients. Therefore, the findings of present
systematic review, at least to a certain extent, provided supporting
evidence for the routine use of CHM for depression.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.jpsychires.2019.07.003.
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