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ABSTRACT

Context: Chaihu Jia Longgu Muli Decoction (CLMD) is a traditional Chinese medicine for treating
depression.

Objective: This study investigated the effect of CLMD combined with antidepressants on multimorbidity
with depression (MMD).

Method: Published randomized controlled trials were collected from PubMed, Web of Science, Chinese
National Knowledge Infrastructure, China Science and Technology Journal, Wanfang and China
Biomedical Literature Service System Databases. Participants were divided into study groups (CLMD com-
bined with antidepressants) and control groups (antidepressants). RevMan5.4 software was used for data
analysis.

Results: Hamilton’s Depression Scale score was significantly lower (MD= —5.62, 95%Cl| [-5.86, —5.37],
p <0.00001), and the effective rate was significantly higher (RR = 1.23, 95%Cl [1.17, 1.29], p < 0.00001) in
study groups. National Institute of Health Stroke Scale score and Pittsburgh Sleep Quality Index score of
study groups were significantly lower (MD=—-2.82, 95%Cl| [—3.84, —1.81], p<0.00001; MD= —2.26,
95%Cl [—3.19, —1.34], p < 0.00001). 5-HT, DA, NE and IL-1f level were significantly lower (SMD = 1.99,
p=0.003; SMD = 1.99, p < 0.00001; SMD = 0.86, p < 0.00001; MD = —14.64, p=0.003) in study groups.
Adverse reaction rate in study groups was significantly lower (RR = 0.47, 95%Cl [0.24, 0.91], p =0.03). The
gastrointestinal tract and autonomic nervous system disorders were reduced in study groups.

Discussion and conclusions: CLMD combined with antidepressants enhances the effect of antidepres-
sants and reduces their adverse reactions, performing a synergistic effect; it may be considered as an
effective option in the treatment of MMD.
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Introduction indicated the significance of multimorbidity with depression
(MMD) research.

MMD is an important feature of chronic disease, representing
bio-psycho-social medical model. Depression coexists with many
chronic diseases, for instance, cancer, stroke, coronary heart dis-
ease, diabetes, vertigo disease, anxiety, insomnia, and immune
rheumatism. We should attach importance to the concept of hol-
ism and change the disease-cognizing concept from disease-cen-
tered to patient-centered, which is consistent with the concept of
holism in traditional Chinese medicine (TCM), underlining the
correspondence between human body and natural environment

Multimorbidity (Pietzner et al. 2021) describes a disease state in
which multiple chronic diseases coexist. According to World
Health Organization (WHO) (Moussavi et al. 2007), the inci-
dence of depression in people with at least one chronic disease is
about three times higher than that in the normal population.
Depression has a higher incidence in patients with chronic dis-
eases: cardiovascular disease (17-27%), diabetes (11-31%), arth-
ritis  (10-24%). It was suggested that the probability of
depression increases by 45% for each additional chronic compli-

cation (Read et al. 2017). The study of Pietzner et al. (2021)
revealed the characteristics of a high correlation among non-
communicable diseases (NCDS), and the same metabolites may
also be shared by different NCDS. Depression and comorbidities
may have the same mechanism (Pietzner et al. 2021), which

and psychosomatic oneness.

The second-generation antidepressants including selective
serotonin reuptake inhibitors (SSRIs), serotonin norepinephrine
reuptake inhibitors (SNRIs), noradrenergic and specific seroto-
nergic antidepressants (NaSSA), are not only recommended for
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depressive orders treatment (Guo et al. 2020), but also applied
for MMD in clinical practice considering the coexisting diseases.
The pathogenesis of depression is complex, while the existing
western antidepressants have a single therapeutic mechanism.
Therefore, starting from multiple targets, the western medicine-
western medicine, western medicine-TCM, TCM-TCM combined
treatment is becoming a new method in clinics (Liu et al. 2020).

Current studies are mostly based on one certain disease, while
multiple chronic diseases are more common in patients. There
are different degrees of correlation between various diseases, and
one certain disease can be the dominant disease at one certain
stage, which brings uncertainty about clinical condition to
patients with multimorbidity. The coexistence of multiple dis-
eases with depression is a common problem, for which clinical
research targeting at various MMD has great significance in
chronic disease management. So, it’s urgent to explore the treat-
ment options of MMD.

Currently, the preferred treatment for MMD is antidepres-
sants, which are deficient in specificity for the coexisting disease.
In addition, the limitations like delayed onset of efficacy, drug
tolerance and resistance, drug interactions and side effects are
common in antidepressants. Traditional Chinese medicine has
unique advantages in psychosomatic diseases such as depression.
Chaihu Jia Longgu Muli Decoction (CLMD) is a classic com-
pound prescription for depression, known as ‘special formula for
antidepressant’, which is widely used in emotional diseases,
including depression, insomnia, anxiety, menopausal syndrome.
Preliminary clinical and basic studies (Wang, Zou, et al. 2019;
Wang, Chen, et al. 2019) have confirmed that CLMD has clear
antidepressant effects and rapid antidepressant onset in depres-
sion and MMD. Setting MMD as a breakthrough point, this
study aims to discuss the application of CLMD in clinical prac-
tice by systematic review and meta-analysis to support the clin-
ical value of compound TCM in MMD and to provide research
ideas for future studies.

Methods

This systematic review and meta-analysis is reported according
to the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) Statement (Page et al. 2021) and is
registered in PROSPERO. The protocol and registration informa-
tion are available at PROSPERO (https://www.crd.york.ac.uk/
prospero/display_record.php?ID=CRD42022341499).

Search strategy

Chinese National Knowledge Infrastructure (CNKI), VIP
Database, Wanfang Database, China Biomedical Literature
Service System (CBM), PubMed, Web of Science were searched
by the following strategy: ‘Chaihu Jia Longgu Muli Decoction’
plus ‘Depression’ plus ‘Multimorbidity’ in both Chinese and
English term [title/theme]. The publication time was from the
setup of database to June 26th, 2022.

Inclusion and exclusion criteria

Inclusion criteria

Included literature satisfied the following criteria:

1. Research type: Randomized controlled clinical studies
(RCTs) of CLMD combined with antidepressants.
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2. Disease type: Subjects from literature should meet the diag-
nostic criteria for depression (Chinese Society of Psychiatry
2001) and were complicated with one or more major phys-
ical disease.

3. Interventions: Control group (antidepressants alone) vs.
Study group (antidepressants combined with oral CLMD).
Antidepressants included selective serotonin reuptake inhibi-
tors (SSRIs), serotonin norepinephrine reuptake inhibitors
(SNRIs), monoamine oxidase inhibitors (MAOIs), tricyclics
(TCAs), norepinephrine dopamine reuptake inhibitors
(NDRIs). The medicinal plants used to prepare CLMD were
Bupleuri Radix [Bupleurum chinense DC. or Bupleurum scor-
zonerifolium  Willd. (Umbelliferae) radix; Chaihu in
Chinese], Os Draconis [Fossilia Ossis Mastodi; Longgu in
Chinese], Scutellariae Radix [Scutellaria baicalensis Georgi
(Labiatae) radix; Huanggin in Chinese], Rhizoma Zingiberis
Recens [Zingiber officinale Rosc. (Zingiberaceae) fresh
Rhizoma; Shengjiang in Chinese], Ginseng Radix et
Rhizoma [Panax ginseng C. A. Mey. (Araliaceae) radix and
rhizoma; Renshen in Chinese], Cinnamomi Ramulus
[Cinnamomum cassia Presl (Subfam. Lauroideae) ramulus;
Guizhi in Chinese], Poria [Poria cocos (Schw.) Wolf
(Polyporaceae) dry sclerotia; Fuling in Chinese], Pinelliae
Rhizoma [Pinellia ternate (Thunb.) Breit. (Araceae) rhizoma;
Banxia in Chinese], Rhei Radix et Rhizoma [Rheum palma-
tum L., Rheum tanguticurn Maxim. ex Balf. or Rheum offici-
nale Baill. (Polygonaceae) radix and rhizoma; Dahuang in
Chinese], Ostreae Concha [Ostrea gigas Thunberg, Ostrea
talienwhanensis Crosse or Ostrea rivularis Gould (Ostreidae)
concha; Muli in Chinese], and Fructus Jujubae [Ziziphus
jujuba Mill. (Rhamnaceae) fructus; Dazao in Chinese].

Exclusion criteria
The following literature were excluded:

1. Studies which were not RCTs.

2. Animal trials.

3. Expert experience or reviews.

4. Studies with incomplete data, or outcome indicators of
which could hardly be extracted.

5.  Studies rated as low quality after reading.

6. Studies with high-risk protocol.

Outcome indicators

Primary indicators

e Total effective rate: The effective rate was judged by the
reduction rate of Hamilton’s Depression Scale score before
and after the treatment. According to reduction rate, the
outcome was divided into following types: clinical cure
(reduction rate >75%), markedly effective (reduction rate
>50%), effective (reduction rate >25%), ineffective (reduc-
tion rate <25%). Total effective rate = (clinical cure num-
ber + markedly effective number + effective number)/total
number X 100%.

e  Hamilton’s Depression Scale (HAMD) score.

Secondary indicators
e National Institutes of Health stroke scale (NIHSS) score.
e  Pittsburgh sleep quality index (PSQI) score.


https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42022341499
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e Monoamine transmitter level (5-HT, DA and NE), cytokine
level (TNF-a, IL-1p).
e Incidence of adverse reaction.

HAMD score can not only reflect the disease status of depressed
patients, but also reflect the change of treatment effect in time
dimension. Judged by the reduction of HAMD score, total effective
rate can reflect the overall difference in treatment effect between the
study group and the control group, which was widely used in pub-
lished articles. Monoamine transmitter and cytokine level was
proved to be highly correlated with patients’ depressive states (Dahl
et al. 2014; Dean and Keshavan 2017). In terms of coexisting dis-
ease treatment, PSQI and NIHSS score can respectively assess the
sleeping quality and neurological function of patients. The incidence
of adverse reaction was record in some publications, which can be
used to assess the toxicity of combination treatment.

Data extraction

Two researchers independently screened literature according to
inclusion and exclusion criteria independently. Literature infor-
mation (titles, author name and publication time), research
information (subject multimorbidity types, interventions, subject
cases, outcome indicators) and crucial data were extracted from
literature. The third researcher would get involved to evaluate
the controversial data and content.

Quality assessment

Risk of bias assessment tool recommended by Cochrane manual
(Higgins et al. 2022) was used to evaluate the bias risk in follow-
ing aspects: random sequence generation, allocation concealment,
blinding of participants and personnel, blinding of outcome data,
incomplete data, selective reporting, and other bias. Each study
was supposed to be rated as ‘high risk of bias’, ‘unclear of bias’
or ‘low risk of bias’.

Statistical analysis

For discontinuous variables such as total effective rate, relative risk
(RR) was used for analysis. For continuous variables with same
measurement units, the weighted mean difference (MD) was used
for analysis. While for continuous variables with different measure-
ment units, the standard mean difference (SMD) was used for ana-
lysis. Effect estimate was presented with 95% confidence interval
(95% CI). Statistical heterogeneity among was evaluated using chi-
square test and was quantified by I>. For I* values great than 50%
regarded as being indicative of significant heterogeneity, a random-
effect model was used for analysis. For results with no significant
heterogeneity, a fixed-effect model was used to estimate the effect.
We used RevMan5.4 for data integration and statistical analysis. We
conducted sensitivity analysis to explore the effect of single study
on overall effect. And subgroup analysis would be performed to
explore the heterogeneity between studies and the influence of dif-
ferent intervention factors on the results.

Results
Characteristics of studies included

315 publications were retrieved according to the search strategy.
Two researchers screened the articles by reading titles and

abstracts to exclude duplicate literature. Twenty-eight articles
were full text reviewed after screening, and 24 published articles
were finally included. The detail of screening is shown in a flow
diagram (Figure 1). Characteristics of included studies were sum-
marized in Table 1. All 24 RCTs were published in Chinese,
which involves 2039 subjects, with an average HAMD score of
29.99 before the treatment. The courses of treatment were all
between two weeks and 12 weeks.

Quality assessment in included studies

Risk of bias was assessed (Figure 2) by two researchers. Fifteen
included studies reported specific random sequence generation,
and the rest were evaluated as unclear risk of bias. In terms of
allocation concealment, all studies were marked as unclear risk.
Due to the nature of TCM decoction, no studies described the
blinding method, therefore all RCTs were rated as high risk in
performance bias. Twenty-three studies were assessed as unclear
risk in terms of blinding of outcome assessment. All studies were
assessed as low risk of bias in selective reporting. There was no
incomplete outcome data bias in all studies but one (Guo et al.
2019), which didn’t report the treatment course, evaluated as
unclear risk.

Meta-analysis results

Total effective rate

Analysis of total effective rate. Fourteen articles reported the total
effective rate (Figure 3). Heterogeneity test showed that there
was no significant heterogeneity between studies (p=0.30, I =
14%), and a meta-analysis was conducted using fixed model. The
result showed that the total effective rate of CLMD combined
with antidepressants was higher than that of antidepressants
alone, and the difference between two groups was statistically
significant (RR = 1.23, 95%CI: 1.17 ~ 1.29, p < 0.00001).

#343 of records identified through database
searching

CNKI=159
WANFANG DATA=89
VIP=28

CBM=60

PubMed=2

Web of Science=5

#315 of records were removed for
duplication or exclusion criteria by
reading abstract and title

#3 of full-text articles excluded,
with reasons

#27 of fulktext articles assessed AisieswittLndomplele dateln=2)

for eligibility Articles with poor quality(n=1)

#24 of studies included in
qualitative synthesis

Figure 1. Flow diagram of the search method and selection process.
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Figure 2. Risk of bias assessment.

Comparison of studies with different courses. We conducted sub-
group analysis according to the course of treatment. All studies
were divided into five subgroups (Figure 4): 2, 3, 4, 8, and
12 weeks. There was no significant heterogeneity between studies
in 3-, 4-, and 8-week subgroups, and the fixed-effect model was
used for meta-analysis. The result showed that the total effective
rate of combined treatment was significantly higher than

antidepressants alone with courses of 3-, 4-, and 8-week (RR =
1.31, 95%CIL: 1.13~1.51, p=0.0002; RR = 119, 95%CIL:
1.04~137, p=001; RR = 122, 95%CIl: 1.14~1.31,
p <0.00001), which indicated that CLMD combined group might
have higher effective rate than control group when the treatment
is 3 weeks or more.

Comparison of studies with different combination options. We
conducted subgroup analysis according to different antidepres-
sants combined (Figure 5). Studies were divided into four sub-
groups: deanxit, paroxetine, fluoxetine, escitalopram combined
subgroups. There was high heterogeneity in escitalopram sub-
group (p=0.08, I’ = 67%). A fixed-effect model was used for
meta-analysis. And the result showed that all combination
options had significantly higher effective rate than control group
except for escitalopram combined treatment (RR = 1.13, 95%CI:
0.99 ~1.28, p=0.07).

HAMD score

Analysis of HAMD score. All 24 articles reported the HAMD
score, and the heterogeneity test showed that there was high het-
erogeneity among literature (p < 0.00001, I = 97%). The fixed-
effect model was used for analysis. The result showed that the
HAMD score of study group was lower than that of control
group (Figure 6), and the difference was significant
(MD = —5.62, 95%CI: —5.86 ~ —5.37, p<0.00001). A funnel
plot was generated to detect the publication bias (Figure 7),
which was not symmetrical in general, representing the certain
publication bias.

Comparation of different comorbid disease. To explore the hetero-
geneity among studies, we conducted subgroup analysis accord-
ing to different comorbid types. As is shown in Figure 8,
included studies consisted of 5 types of comorbid diseases:
depression with insomnia (1 article), postpartum depression (2
articles), perimenopause depression (1 article), tumor-related
depression (2 articles) and poststroke depression (18 articles).
There was high heterogeneity in postpartum depression sub-
group (p<0.00001, > = 98%), low heterogeneity in tumor-
related depression subgroup (p=0.99, I> = 0%), and low hetero-
geneity in poststroke depression subgroup after three articles
(Dong 2013; Ding and Gong 2021; Zhang et al. 2022) were omit-
ted (p=0.02, > = 48%). The fixed-effect model was used for
analysis. Except for the subgroup of depression with insomnia
and perimenopause depression which could not be analyzed for
the quantity of literature, the HAMD score of study groups in
other subgroups was significantly lower than that of the control
groups, indicating that CLMD combined with antidepressants
therapy has greater efficacy in treating MMD.

Timeline of HAMD score. We conducted the analysis of the
timeline of HAMD score extracted from all included studies. As
is shown in Figure 9, HAMD score was reported at 1st, 2nd,
3rd, 4th, 8th, 9th, and 12th week, respectively. Two studies
reported the HAMD score at first week with no significant het-
erogeneity (p=0.69, I’ = 0%). There was significant heterogen-
eity in 2nd, 3rd, 4th, 8th week subgroup (p=10.006, I* = 77%;
p <0.00001, I = 99%; p < 0.00001, I* = 91%; p < 0.00001, I =
81%), and the random-effect model was used for analysis.
There’s only one study reporting the HAMD score at both 9th
and 12th week (Liu and Yang 2017; Fu et al. 2021), which could
not be used for meta-analysis. Results showed that the HAMD



CLMD + Antidepressant Antidepressant

Study or Subgroup Events Total Events

Cheng Y et al. 2021 38 40 31 40 6.8%
Ding GL and Gong MX 2021 45 48 37 48  8.1%
Fu XH et al. 2021 66 69 51 69 11.1%
Gao Y and Zhang YJ 2019 61 75 44 75 9.6%
Huang WX et al. 2016 37 38 33 40  7.0%
Li D 2017 33 35 27 35 59%
Lin YS et al. 2019 28 30 18 30 3.9%
Liu ZG and Wang HP 2015 29 30 27 30 59%
Li XX 2010 32 36 24 34 54%
Luo L and Wang SH 2019 32 35 25 35 5.5%
Sun YX 2011 40 43 33 40 7.5%
Wang X et al. 2020 26 30 25 28 5.6%
Wu M 2017 39 41 33 41 7.2%
Zhang L et al. 2017 58 65 48 65 10.5%
Total (95% Cl) 615 610 100.0%
Total events 564 456

Heterogeneity: Chi? = 15.11, df = 13 (P = 0.30); 1> = 14%
Test for overall effect: Z = 7.80 (P < 0.00001)

Figure 3. Forest plot of total effective rate.

CLMD + Antidepressant  Antidepressant

Study or Subgroup Events Total Events

1.2.1 2 weeks

Wang X et al. 2020 26 30 25 28 56%
Subtotal (95% ClI) 30 28 5.6%
Total events 26 25

Heterogeneity: Not applicable

Test for overall effect: Z=0.31 (P = 0.76)

1.2.2 3 weeks

Ding GL and Gong MX 2021 45 48 37 48  8.1%
Gao Y and Zhang YJ 2019 61 75 44 75 9.6%
Subtotal (95% CI) 123 123 17.7%
Total events 106 81

Heterogeneity: Chi? = 0.97, df =1 (P = 0.32); I?= 0%

Test for overall effect: Z = 3.67 (P = 0.0002)

1.2.3 4 weeks

Luo L and Wang SH 2019 32 35 25 35 55%
Sun YX 2011 40 43 33 40  7.5%
Subtotal (95% Cl) 78 75 12.9%
Total events 72 58

Heterogeneity: Chi? = 0.80, df =1 (P = 0.37); I?= 0%

Test for overall effect: Z =2.50 (P = 0.01)

1.2.4 8 weeks

Cheng Y et al. 2021 38 40 31 40 6.8%
Huang WX et al. 2016 37 38 33 40 7.0%
LiD 2017 33 35 27 35 5.9%
Lin YS et al. 2019 28 30 18 30 3.9%
Liu ZG and Wang HP 2015 29 30 27 30 5.9%
Li XX 2010 32 36 24 34 5.4%
Wu M 2017 39 41 33 41 7.2%
Zhang L et al. 2017 58 65 48 65 10.5%
Subtotal (95% CI) 315 315 52.6%
Total events 294 241

Heterogeneity: Chi? = 6.18, df = 7 (P = 0.52); 1> = 0%

Test for overall effect: Z = 5.78 (P < 0.00001)

1.2.5 12 weeks

Fu XH et al. 2021 66 69 51 69 11.1%
Subtotal (95% ClI) 69 69 11.1%
Total events 66 51

Heterogeneity: Not applicable

Test for overall effect: Z = 3.39 (P = 0.0007)

Total (95% Cl) 615 610 100.0%
Total events 564 456

Heterogeneity: Chi? = 15.11, df = 13 (P = 0.30); 1> = 14%
Test for overall effect: Z = 7.80 (P < 0.00001)
Test for subarounp differences: Chi? =7.16. df =4 (P = 0.13). 12 = 44.2%

Total Weight M-H. Fixed. 95% CI

Total Weight M-H, Fixed. 95% CI
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1.07 [0.94, 1.23]
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Figure 4. Forest plot of subgroups with different courses in terms of total effective rate.

score of study group at the 2nd, 4th and 8th week was signifi-
cantly lower than that of control group (MD = —3.33, 95%CI:
—5.19 ~ —1.47, p=0.0004; MD=—4.12, 95%CI: —5.65 ~
—2.58, p<0.00001; MD=-391, 95%Cl: —5.01 ~ -—2.81,
p <0.00001), indicating that CLMD combined treatment had a
positive clinical effect when the treatment course is longer than
two weeks.

NIHSS score

Eight RCTs reported a NIHSS score (Figure 10). The test pre-
sented high heterogeneity among studies (p < 0.00001, I* =
88%), and the random-effect model was used for analysis. The
result showed that the NIHSS score of CLMD combined group
was significantly lower than control group (MD = —2.82, 95%CI:
—3.84 ~ —1.81, p < 0.00001).
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CLMD + Antidepressant Antidepressant Risk Ratio Risk Ratio
__Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed. 95% CI

1.3.1 CLMD + Deanxit VS antidepressant alone
Gao Y and Zhang YJ 2019 61 75 44 75 9.6% 1.39[1.11, 1.73]
Huang WX et al. 2016 37 38 33 40  7.0% 1.18[1.01, 1.37] —
Liu ZG and Wang HP 2015 29 30 27 30 59% 1.07 [0.94, 1.23] il e
Wu M 2017 39 41 33 41 7.2% 1.18 [1.00, 1.40] -
Subtotal (95% CI) 184 186 29.7% 1.23 [1.11, 1.35] <>
Total events 166 137

Heterogeneity: Chi? = 5.26, df = 3 (P = 0.15); 1= 43%
Test for overall effect: Z =4.19 (P < 0.0001)

1.3.2 CLMD + Paroxetine VS antidepressant alone

Cheng Y et al. 2021 38 40 31 40 6.8% 1.23[1.02, 1.47] R
Ding GL and Gong MX 2021 45 48 37 48  8.1% 1.22[1.03, 1.44] T
Fu XH et al. 2021 66 69 51 69 11.1% 1.29[1.12, 1.50] -
Lin YS et al. 2019 28 30 18 30 39% 1.56 [1.14, 2.12]

Luo L and Wang SH 2019 32 35 25 35 55% 1.28[1.01, 1.62] —
Sun YX 2011 40 43 33 40  7.5% 1.13[0.96, 1.33] ] i
Subtotal (95% CI) 265 262 42.8% 1.26 [1.17, 1.36] <&
Total events 249 195

Heterogeneity: Chi? = 3.98, df = 5 (P = 0.55); I?= 0%
Test for overall effect: Z =5.91 (P < 0.00001)

1.3.3 CLMD + Escitalopram VS antidepressant alone

Wang X et al. 2020 2 30 25 28 56%  0.97[0.80,1.17] —T
Zhang L et al. 2017 58 65 48 65 105%  1.21[1.02,1.43] e
Subtotal (95% CI) 95 93 161%  1.13[0.99, 1.28] .
Total events 84 73

Heterogeneity: Chi? = 3.01, df = 1 (P = 0.08); 1> = 67%
Test for overall effect: Z = 1.80 (P = 0.07)

1.3.4 CLMD + Fluoxetine VS antidepressant alone

Li D 2017 33 35 27 35  59% 1.22[1.00, 1.49] —
Li XX 2010 32 36 24 34 54% 1.26 [0.98, 1.61] |
Subtotal (95% CI) 7 69 11.3%  1.24[1.06, 1.45] -
Total events 65 51

Heterogeneity: Chi2 = 0.04, df = 1 (P = 0.85); 1> = 0%
Test for overall effect: Z = 2.69 (P = 0.007)

Total (95% Cl) 615 610 100.0% 1.23[1.17,1.29] L 2
Total events 564 456
Heterogeneity: Chi? = 15.11, df = 13 (P = 0.30); 1> = 14%

Test for overall effect: Z = 7.80 (P < 0.00001)

Test for subaroun differences: Chi? = 2.27. df = 3 (P = 0.52). I? = 0%

. ;
t + +

0.5 0.7 1 1.5 2

Favours [CLMD + Antidepressant] Favours [Antidepressant]

Figure 5. Forest plot of subgroups with different combined treatment in terms of total effective rate.

CLMD + Antidepressant Antidepressant Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Cheng Y et al. 2021 10.32 3.36 40 1423 285 40  32% -3.91[-5.28, -2.54] -
Ding GL and Gong MX 2021 12 1.3 48 237 19 48  14.1% -11.70[-12.35,-11.05] ¢
Dong HL 2013 5.36 223 37 59 158 36 7.6% -0.54 [-1.42, 0.34] - = |
Fu XH et al. 2021 6.14 1.68 69 1432 1.39 69 22.6% -8.18[-8.69, -7.67] ¢
Gao Y and Zhang YJ 2019 16.4 3.6 75 196 49 75 32% -3.20 [-4.58, -1.82]
Guo N et al. 2019 18.03 4.31 41 2325 524 41 1.4% 522[-7.30,-3.14] ¥
Han YJ 2018 18.09 5.01 47 2218 6.12 47 12% -409[-635,-183 ¥
Huang WX et al. 2016 15.28 2.1 38 17.72 3.03 40  3.7% -2.44 [-3.71,-1.17]
Li D 2017 10.24 3.35 35 1414 284 35 28% -3.90 [-5.35, -2.45]
Li GM 2018 9.72 5.11 36 15.24 5.61 36 1.0% 552[-8.00,-3.04] ¥
Lin YS et al. 2019 8.2 3.26 30 12.07 45 30 1.5% -3.87 [-5.86, -1.88]
Liu JB 2016 18.12 5.02 40 2216 6.18 40  1.0% -404[-651,-157) ¥
Liu JG and Yang YF 2017 13.29 4.09 48 16.65 3.78 47  2.4% -3.36 [-4.94, -1.78] -
Liu LH 2021 8.57 2.67 34 10.86 3.18 34 31% -2.29 [-3.69, -0.89] -
Liu ZG and Wang HP 2015 12.44 427 30 1632 501 30 1.1% 388[624,-152] ¥
Li XX 2010 9.8 23 36 118 28 34 41% -2.00 [-3.20, -0.80]
Luo L and Wang SH 2019 10.85 2.36 35 1536 248 35  47% -4.51[-5.64, -3.38]
Sun YX 2011 10.42 3.8 43 1441 29 40  2.9% -3.99 [-5.44, -2.54]
Wang X et al. 2020 8.58 3.38 30 915 425 28  1.5% -0.57 [-2.56, 1.42] - 1
Wu M 2017 12.3 46 41 167 53 41 1.3% 440[-655,225] ¥
Yang Y 2018 7.76 243 46 15.52 3.16 46 4.5% -7.76 [-8.91, -6.61] ¢
Yan Q and Yang GQ 2019 85 4.11 34 1517 4.62 34 1.4% -6.67[-8.75,-4.59] ¥
Zhang JF et al. 2022 8.25 1.23 45 10.18 2.59 45  8.5% -1.93 [-2.77, -1.09] e
Zhang L et al. 2017 11.21 5.71 65 18.98 6.47 65  1.4% 7.77[-9.87, -5.67]
Total (95% CI) 1023 1016 100.0% -5.62 [-5.86, -5.37] L 2

L \ L
+

Heterogeneity: Chi? = 804.16, df = 23 (P < 0.00001); I = 97%

L
t t +
Test for overall effect: Z = 45.00 (P < 0.00001) -4 -2 0 2 4

Favours [CLMD + Antidepressant] Favours [Antidepressant]

Figure 6. Forest plot of HAMD score.

PSQI score

Three RCTs reported a PSQI score (Figure 11). There was high study group had a lower PSQI score than control group, and the
heterogeneity among studies (p=0.02, I> = 73%). The random- difference was significant (MD = —2.26, 95%CI: —3.19 ~ —1.34,
effect model was used for analysis. As is shown in Figure 11, p<0.00001).
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Figure 7. Funnel plot of HAMD score for detecting the publication bias.
CLMD + Antidepressant Anti essant Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI IV, Fixed, 95% CI
2.2.1 Depression with insomnia
Wang X et al. 2020 -19.28 4.66317488 30 -19.86 5.60334721 28 1.2% 0.58[-2.08, 3.24]
Subtotal (95% Cl) 30 28 1.2% 0.58 [-2.08, 3.24] e
Heterogeneity: Not applicable
Test for overall effect: Z = 0.43 (P = 0.67)
2.2.2 Perimenopause depression
Lin YS et al. 2019 8.2 3.26 30 1207 45 30 2.2% -3.87[5.86,-1.88] -
Subtotal (95% Cl) 30 30  2.2% -3.87[-5.86,-1.88]
Heterogeneity: Not applicable
Test for overall effect: Z = 3.81 (P = 0.0001)
2.2.3 Postpartum depression
Fu XH et al. 2021 6.14 1.68 69 14.32 1.39 69 32.7% -8.18[-8.69,-7.67] -
Liu LH 2021 8.57 2.67 34 10.86 3.18 34 4.4% -2.29[-3.69, -0.89] i
Subtotal (95% Cl) 103 103  37.2% -7.48[-7.96, -6.99] ‘
Heterogeneity: Chi? = 60.23, df = 1 (P < 0.00001); I> = 98%
Test for overall effect: Z = 30.35 (P < 0.00001)
2.2.4 Tumour-related depression
Yang Y 2018 7.76 243 46 15.52 3.16 46 6.5% -7.76[-8.91,-6.61] -
Zhang L et al. 2017 11.21 5.71 65 18.98 6.47 65 2.0% -7.77[-9.87,-5.67] -
Subtotal (95% CI) 111 111 8.5% -7.76 [-8.77, -6.75] .
Heterogeneity: Chi2 = 0.00, df = 1 (P = 0.99); I? = 0%
Test for overall effect: Z = 15.07 (P < 0.00001)
2.2.5 Poststroke depression
Cheng Y et al. 2021 10.32 3.36 40 14.23 285 40 4.6% -3.91[5.28,-2.54] i
Ding GL and Gong MX 2021 12 1.3 48 237 1.9 48 Not estimable
Dong HL 2013 5.36 2.23 37 59 1.58 36 Not estimable
Gao Y and Zhang YJ 2019 16.4 3.6 75 196 4.9 75 4.6% -3.20[-4.58, -1.82] "
Guo N et al. 2019 18.03 4.31 41 2325 5.24 41 2.0% -5.22[-7.30,-3.14] iy
Han YJ 2018 18.09 5.01 47 2218 6.12 47 1.7% -4.09 [-6.35, -1.83]
Huang WX et al. 2016 15.28 2.71 38 17.72 3.03 40 53% -244[-3.71,-1.17] -
LiD 2017 10.24 3.35 35 14.14 2.84 35 4.1% -3.90 [-5.35, -2.45]
Li GM 2018 9.72 5.11 36 1524 5.61 36 1.4% -5.52[-8.00,-3.04] %
Liu JB 2016 18.12 5.02 40 22.16 6.18 40 1.4% -4.04[-6.51,-1.57]
Liu JG and Yang YF 2017 13.29 4.09 48 16.65 3.78 47  3.5% -3.36[-4.94,-1.78] -
Liu ZG and Wang HP 2015 12.44 4.27 30 16.32 5.01 30 1.6% -3.88[-6.24, -1.52]
Li XX 2010 9.8 23 36 11.8 2.8 34  6.0% -2.00[-3.20,-0.80] N
Luo L and Wang SH 2019 10.85 2.36 35 15.36 248 35 6.7% -4.51[-5.64,-3.38] -
Sun YX 2011 10.42 3.8 43 1441 29 40 4.1% -3.99[-5.44,-2.54] i
Wu M 2017 12.3 4.6 41 16.7 5.3 41 1.9% -4.40[-6.55, -2.25]
Yan Q and Yang GQ 2019 85 4.1 34 1517 4.62 34 2.0% -6.67[-8.75,-4.59] iy
Zhang JF et al. 2022 8.25 1.23 45 10.18 2.59 45 Not estimable
Subtotal (95% CI) 619 615 50.9% -3.75[-4.16, -3.34] ‘
Heterogeneity: Chi? = 26.91, df = 14 (P = 0.02); I* = 48%
Test for overall effect: Z = 17.81 (P < 0.00001)
Total (95% CI) 893 887 100.0% -5.42[-5.72, -5.13] ‘
Heterogeneity: Chi? = 262.44, df = 20 (P < 0.00001); I* = 92% " 1 5 5 s 5 1’0

Test for overall effect: Z = 36.12 (P < 0.00001)

Test for subaroun differences: Chi? = 175.30. df = 4 (P < 0.00001). I =97.7% Favours [CLMP= Antidepreseanl] IRavolrs [antideprossant]

Figure 8. Forest plot of subgroups with different comorbid types in terms of HAMD score.
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CLMD + Antidepressant Antidepressant Mean Difference Mean Difference
t or Subgrou Mean SD Total Mean SD_Total Weight 1V, Random, 95% ClI IV, Random. 95% ClI
2.3.1 1 week
Li GM 2018 22.67 7.51 36 2258 8.14 36 2.5% 0.09 [-3.53, 3.71] -1
Wang X et al. 2020 17.96 4.24 30 17.02 3.93 28 2.9% 0.94 [-1.16, 3.04] o =
Subtotal (95% CI) 66 64  5.4% 0.73 [-1.09, 2.54] -
Heterogeneity: Tau? = 0.00; Chi* = 0.16, df = 1 (P = 0.69); I = 0%
Test for overall effect: Z = 0.78 (P = 0.43)
2.3.2 2 weeks
Huang WX et al. 2016 20.97 3.68 38 23.98 3.77 40 3.0% -3.01 [-4.66, -1.36] =
Li GM 2018 17.94 5.46 36 2125 7.09 36 2.7% -3.31[-6.23, -0.39] -
Lin YS et al. 2019 12.8 6.4 30 2257 6.92 30 2.6% -9.77 [-13.14, -6.40]
Liu LH 2021 16.59 3.85 34 1895 4.24 34 2.9% -2.36 [-4.29, -0.43] -
Liu ZG and Wang HP 2015 20.35 4.02 30 23.14 3.91 30 2.9% -2.79 [-4.80, -0.78] -
Wang X et al. 2020 8.58 3.38 30 9.15 425 28 2.9% -0.57 [-2.56, 1.42] -
Subtotal (95% CI) 198 198 17.1%  -3.33[-5.19, -1.47] >
Heterogeneity: Tau? = 4.01; Chi? = 21.62, df = 5 (P = 0.0006); I = 77%
Test for overall effect: Z = 3.52 (P = 0.0004)
2.3.3 3 weeks
Ding GL and Gong MX 2021 12 1.3 48 237 1.9 48 3.1% -11.70 [-12.35, -11.05] -
Gao Y and Zhang YJ 2019 16.4 3.6 75 19.6 4.9 75 3.0% -3.20 [-4.58, -1.82] E
Li GM 2018 14.63 6.58 36 1852 6.43 36 2.7% -3.89 [-6.90, -0.88] —
Subtotal (95% CI) 159 159  8.9%  -6.33 [-12.95, 0.30] e —
Heterogeneity: Tau? = 33.35; Chi? = 135.77, df = 2 (P < 0.00001); I> = 99%
Test for overall effect: Z = 1.87 (P = 0.06)
2.3.4 4 weeks
Dong HL 2013 5.36 2.23 37 59 158 36 3.1% -0.54 [-1.42, 0.34] =
Han YJ 2018 18.09 5.01 47 2218 6.12 47 2.9% -4.09 [-6.35, -1.83]
Huang WX et al. 2016 15.75 3.27 38 19.86 3.64 40 3.0% -4.11[-5.64, -2.58] -
Li GM 2018 9.72 5.11 36 15.24 5.61 36 2.8% -5.52 [-8.00, -3.04]
Lin YS et al. 2019 8.87 3.78 30 1527 5.18 30 2.9% -6.40 [-8.69, -4.11] -
Liu JB 2016 18.12 5.02 40 2216 6.18 40 2.8% -4.04 [-6.51, -1.57]
Liu LH 2021 8.57 2.67 34 10.86 3.18 34 3.0% -2.29 [-3.69, -0.89] -
Liu ZG and Wang HP 2015 16.89 3.82 30 19.35 4.02 30 2.9% -2.46 [-4.44, -0.48] = =
Luo L and Wang SH 2019 10.85 2.36 35 15.36 248 35 3.1% -4.51 [-5.64, -3.38] -
Sun YX 2011 10.42 3.8 43 1441 29 40 3.0% -3.99 [-5.44, -2.54] -
Yang Y 2018 7.76 243 46 1552 3.16 46 3.1% -7.76 [-8.91, -6.61] -
Subtotal (95% CI) 416 414 32.7%  -4.12[-5.65, -2.58] R
Heterogeneity: Tau? = 5.93; Chi* = 112.10, df = 10 (P < 0.00001); I = 91%
Test for overall effect: Z = 5.26 (P < 0.00001)
2.3.5 8 weeks
Cheng Y et al. 2021 10.32 3.36 40 1423 285 40 3.0% -3.91 [-5.28, -2.54] -
Huang WX et al. 2016 15.28 2.71 38 17.72 3.03 40 3.1% -2.44[-3.71,-1.17] -
LiD 2017 10.24 3.35 35 1414 284 35 3.0% -3.90 [-5.35, -2.45] -
Lin YS et al. 2019 8.2 3.26 30 12.07 45 30 2.9% -3.87 [-5.86, -1.88] oA
Liu ZG and Wang HP 2015 12.44 4.27 30 16.32 5.01 30 2.8% -3.88 [-6.24, -1.52]
Li XX 2010 9.8 23 36 118 2.8 34 3.1% -2.00 [-3.20, -0.80] -
Wu M 2017 12.3 4.6 41 16.7 5.3 41 2.9% -4.40 [-6.55, -2.25]
Yan Q and Yang GQ 2019 8.5 4.1 34 1517 4.62 34 2.9% -6.67 [-8.75, -4.59]
Zhang JF et al. 2022 8.25 1.23 45 10.18 2.59 45 3.1% -1.93 [-2.77, -1.09] -
Zhang L et al. 2017 11.21 5.71 65 18.98 6.47 65 2.9% -7.77 [-9.87, -5.67]
Subtotal (95% CI) 394 394 29.8%  -3.91[-5.01, -2.81] L 2
Heterogeneity: Tau? = 2.40; Chi* = 46.83, df = 9 (P < 0.00001); I = 81%
Test for overall effect: Z = 6.98 (P < 0.00001)
2.3.6 9 weeks
Liu JG and Yang YF 2017 13.29 4.09 48 16.65 3.78 47 3.0% -3.36 [-4.94, -1.78] =
Subtotal (95% CI) 48 47 3.0% -3.36 [-4.94, -1.78] -
Heterogeneity: Not applicable
Test for overall effect: Z = 4.16 (P < 0.0001)
2.3.7 12 weeks
Fu XH et al. 2021 6.14 1.68 69 1432 1.39 69  3.1% -8.18 [-8.69, -7.67] T
Subtotal (95% CI) 69 69 3.1% -8.18 [-8.69, -7.67] *
Heterogeneity: Not applicable
Test for overall effect: Z = 31.16 (P < 0.00001)
Total (95% Cl) 1350 1345 100.0%  -4.05[-5.31, -2.80] >
Heterogeneity: Tau? = 12.93; Chi? = 895.65, df = 33 (P < 0.00001); I = 96% " 1 5 5 5 5 1‘0

Test for overall effect: Z = 6.34 (P < 0.00001)
Test for subaroup differences: Chi2 = 157.56. df = 6 (P < 0.00001). I? = 96.2%

Figure 9. Forest plot of subgroups in timeline in terms of HAMD score.

Monoamine transmitter level and cytokine level
Monoamine transmitter level and cytokine level were analyzed
and summarized in Table 2.

Three studies reported the 5-HT level. The measurement
units for this continuous variable among studies were different,
therefore SMD was used for analysis. There was significant het-
erogeneity (p < 0.00001, I* = 95%), the random-effect model was
used for analysis. The result showed that CLMD combined group
had significantly higher 5-HT level than single drug group (SMD
= 1.99, 95%CI: 0.68 ~ 3.30, p =0.003).

Favours [CLMD + Antidepressant] Favours [Antidepressant]

Two studies reported the NE level. SMD and the fixed-effect
model were used for analysis for low heterogeneity (p=0.88,
I? = 0%) and different measurement units. The result showed
that the NE level of study group was significantly higher than
that of control group (SMD 0.96, 95%CI: 0.63 ~1.29,
p<0.00001).

Two studies reported the DA level. The data of two groups
was analyzed using SMD. There was no significant heterogeneity
(p=0.94, P = 0%), the fixed-effect model was used for analysis.
The result showed that the DA level of study group was
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CLMD + Antidepressant Antidepressant Mean Difference Mean Difference
__Study or Subgroup Mean SD Total Mean SD Total Weight IV. Random, 95% Cl 1V. Random, 95% Cl
Gao Y and Zhang YJ 2019 5 1.6 75 7.7 2 75 14.2% -2.70 [-3.28, -2.12] -
Huang WX et al. 2016 8.64 1.25 38 969 172 40 14.0%  -1.05[-1.71,-0.39] =
Liu JG and Yang YF 2017 8.76 1.98 48 10.25 1.94 47 13.6% -1.49 [-2.28, -0.70] -
Liu ZG and Wang HP 2015 5.24 3.29 30 742 298 30 10.9% -2.18 [-3.77, -0.59] -
Sun YX 2011 1.7 33 43 17.7 32 40 11.6%  -6.00[-7.40, -4.60] -
Wu M 2017 5.2 3.6 41 75 3.1 41 11.4% -2.30 [-3.75, -0.85] s
Yan Q and Yang GQ 2019 5.1 2.03 34 788 3.2 34 12.0% -2.78 [-4.05, -1.51] N
Zhang JF et al. 2022 9.09 253 45 13.66 3.25 45 123%  -4.57[-5.77,-3.37] T
Total (95% CI) 354 352 100.0%  -2.82[-3.84,-1.81] <>
Heterogeneity: Tau? = 1.82; Chi? = 60.35, df = 7 (P < 0.00001); I> = 88% - 150 5 3 5 1’0
Test for overall effect: Z = 5.44 (P < 0.00001) Favours [CLMD + Antidepressant] Favours [Antidepressant]
Figure 10. Forest plot of NIHSS score.
CLMD + Antidepressant Antidepressant Mean Difference Mean Difference
_ Study or Subgroup Mean SD __ Total Mean _SD Total Weight IV, Random, 95% Cl v, % CI
Liu LH 2021 9.58 2.45 34 11.02 229 34 274%  -1.44[-257,-0.31] —
Wang X et al. 2020 11.24 1.03 30 1427 1.31 28 38.6%  -3.03[-3.64,-2.42] -
Zhang JF et al. 2022 6.12 1.72 45 8.18 2.19 45 341%  -2.06[-2.87,-1.25] -
Total (95% Cl) 109 107 100.0%  -2.26 [-3.19, -1.34] A 4

Heterogeneity: Tau? = 0.48; Chi? = 7.42, df = 2 (P = 0.02); I = 73%
Test for overall effect: Z = 4.81 (P < 0.00001)

Figure 11. Forest plot of PSQI score.

Table 2. Monoamine transmitter and cytokine level.

-10 5 0 5 10

Favours [CLMD + Antidepressant] Favours [Antidepressant]

Cases Heterogeneity Results
Outcome indicators Study group Control group P (%) p Effect size index 95% Cl p
5-HT 148 148 95 <0.00001 SMD = 1.99 [0.68, 3.30] 0.003
NE 79 79 0 0.88 SMD = 1.99 [0.63, 1.29] <0.00001
DA 79 79 0 0.94 SMD = 0.86 [0.54, 1.19] <0.00001
TNF-o 69 69 100 <0.00001 MD = —27.37 [—57.80, 3.07] 0.08
IL-1B 79 79 97 <0.00001 MD = —14.64 [—24,41, —4.87] 0.003

Table 3. Record information of ADR collected from literature.

Literatures included

ADR records

Drowsiness, blurred vision, gastrointestinal reactions, dizziness, tremor, weight gain.

Abnormal urine routine, blood routine, electrocardiogram, and liver function; Dizziness, palpitation, insomnia.

Fu et al. 2021

Guo et al. 2019 Paralysis, dysphagia, cognitive impairment, rectal dysfunction.
Han 2018 Insomnia.

Huang et al. 2016 (ADR incidence was reported as zero.)

Li 2018

Lin et al. 2019 Nausea, anorexia, constipation, anorexia, dry mouth, dizziness.
Liu and Yang 2017 (ADR incidence was reported as zero.)

Liu 2021 (ADR incidence was reported as zero.)

Yan and Yang 2019 Anorexia, nausea, insomnia.

Yang 2018

Zhang et al. 2017

Nausea and vomiting, headache, dizziness, insomnia, and fever.
Dry mouth, drowsiness, headache, nausea.

significantly higher than that of control group (SMD = 0.86,
95%CI: 0.54 ~ 1.19, p < 0.00001).

Two studies reported the TNF-a level. MD was used to esti-
mate the effect size. The random-effect model was used for high
heterogeneity (p <0.00001, I* = 100%). The result showed that
there was no significant difference in TNF-o level between study
group and control group (MD = —27.37, 95%CI: —57.80 ~ 3.07,
p=0.08).

Two studies reported the IL-1B level. MD was used to esti-
mate the effect size. The random-effect model was used for high
heterogeneity (p <0.00001, I* = 97%). The result showed that
the IL-1P level of study group was significantly lower than that
of control group (MD=—-14.64, 95%Cl: —24.41 ~ —4.87,
p=0.003).

Incidence of adverse reaction
Eight RCTs reported the incidence of adverse reaction, of which
three reported 0% ADR rate. The record information is

summarized in Table 3. The main adverse reactions were gastro-
intestinal reactions and vegetative nervous disorders, of which
gastrointestinal reactions were more common. A total of 488
cases in the study group and 487 cases in the control group were
included in 8 articles. A total of 42 and 86 cases of adverse reac-
tions were reported in study group and control group respect-
ively. RR was used to estimate the effect size. The random-effect
model was used for meta-analysis (Figure 12), and the result
showed that the incidence of adverse reactions in the study
group was significantly lower than that in the control group (RR
= 0.47, 95%CIL: 0.24 ~0.91, p=10.03).

Sensitivity analysis

We conducted sensitivity analysis to assess the influence of each
individual study on results by sequential omission of individual
studies. The analysis results in the 3rd week were greatly influ-
enced by single article. The difference of study and control group
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CLMD + Antidepressant  Antidepressant Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random. 95% CI
Fu XH et al. 2021 11 69 14 69 17.8% 0.79[0.38, 1.61] - 1
Guo N et al. 2019 4 41 15 41 147% 0.27 [0.10, 0.74] - -
Han YJ 2018 0 47 3 47 4.2% 0.14[0.01, 2.69] *
Huang WX et al. 2016 0 38 0 40 Not estimable
Lin YS et al. 2019 3 30 7 30 12.4% 0.43[0.12, 1.50] I
Liu JG and Yang YF 2017 0 48 0 47 Not estimable
Liu LH 2021 0 34 0 34 Not estimable
Li XX 2010 11 36 12 34 18.2% 0.87[0.44, 1.69] S
Yang Y 2018 2 46 11 46  10.8% 0.18 [0.04, 0.78] - -
Yan Q and Yang GQ 2019 T 34 1 34 7.2% 7.00[0.91, 53.87]
Zhang L et al. 2017 4 65 23 65 14.8% 0.17 [0.06, 0.47] - =
Total (95% Cl) 488 487 100.0% 0.47 [0.24, 0.91] ‘
Total events 42 86
Heterogeneity: Tau? = 0.51; Chiz = 18.98, df = 7 (P = 0.008); I = 63% ‘0'01 051 : 1’0 100‘

Test for overall effect: Z = 2.23 (P = 0.03)

Figure 12. Forest plot of ADR incidence.

turned significant after Ding and Gong’s study (2021), or Gao
and Zhang’s study (2019) were omitted. In analysis of the
adverse reactions incidence, the results of a single study (Zhang
et al. 2017; Han 2018; Yang 2018; Guo et al. 2019; Lin et al.
2019) could alter the significance of differences. The other results
were less affected by sequential omission. Therefore, the sensitiv-
ity analysis confirmed that the results of this meta-analysis were
generally statistically reliable and stable.

Discussion

CLMD is a widely used compound TCM for depression, which
is often combined with antidepressant medicine. Previous sys-
tematic review and meta-analysis of this formula for the treat-
ment of depression combined with one single comorbid, such as
stroke, cancer, menopausal syndrome, were numerous. But no
systematic review and meta-analysis of comorbid depression of
various diseases were reported. In this study, we evaluated the
clinical effect of CLMD in treatment of various common comor-
bid depression by systematic review and meta-analysis to explore
the clinical application of CLMD in MMD.

Among 24 included publications, studies on stroke and cancer
complicating depression account for the majority. Stroke can
lead to depression by causing damage to neural majority, while
several types of cancer are closely related to long-term stress and
depression, e.g., breast cancer, gastric cancer, bowel cancer and
other malignant tumors, in which immune destruction is an
important mechanism (Eckerling et al. 2021; Rudak et al. 2021).
In addition, cancer patients have a high incidence of psycho-
logical disorders. The study of Chu et al. (2021) revealed that the
incidence of depression and anxiety among cancer patients in
China is 54.9 and 49.7%, respectively, and the suicide rate of
cancer patients in China is nearly double that in Europe and
America (63.17 per 100,000 people). Therefore, the evaluation
and consideration of psychological status should be included in
the treatment plan in the treatment of stroke and cancer
patients. Both the disease and mental condition of patients
should be taken into consideration to achieve the unity of mind
and body.

It can also be noticed that SSRIs were used in 17 of 24 RCTs,
which was consistent with the findings that the SSRI drugs,
including escitalopram, fluoxetine, and paroxetine, shows signifi-
cant efficacy and acceptability in double-blind RCTs (Cipriani
et al. 2018).

Meta-analysis of the effective rate in different comorbid types
treatment revealed that CLMD combined with antidepressants
has a significantly higher effective rate than antidepressants

Favours [CLMD + Antidepressant] Favours [Antidepressant]

alone, which shows the curative effect advantage of Chinese and
western combined treatment. The addition of TCM in the treat-
ment didn’t cause resistance or reduce treatment compliance,
which indicated that TCM can be a routine choice in treating
MMD, rather than an optional one. We didn’t find the advan-
tage of antidepressant effect on early onset in combination.
Rapid action is the primary task in the treatment of depression,
and the average onset of SSRIs is more than two weeks.
Generally, the rapid onset of an antidepressant is defined as an
overall improvement in depressive symptoms within two weeks,
or one week. Rapid antidepressant can not only improve the
patient’s state as soon as possible, but also obtain a good treat-
ment experience. In addition, it can avoid the risk of suicide in
depression and have a good long-term prognosis, so rapid onset
of antidepressant is significant. Therefore, the current clinical
antidepressant treatment often combines antidepressants with
different mechanisms, or reaches the maximum dose in a short
period of time to improve depression. The studies included all
reported the combination of CLMD and one single antidepres-
sant. Because of the existing comorbidity, the drug dosage did
not reach the saturated dose in a short time, but was regular
dose, which was more conservative than the treatment of major
depression. Therefore, most of treatment courses in studies were
long. And the advantage can only be captured after three weeks,
which didn’t reflect the rapid antidepressant effect. Our analysis
suggests that, firstly, it may be due to the lack of efficacy evalu-
ation at the 1st and 2nd week during treatment in included stud-
ies, which may be considered as defect in study design. Secondly,
the criterions of efficacy evaluation were different, which also
leaded to bias. In addition, in the meta-analysis of HAMD score,
we found that the CLMD combined treatment performed anti-
depressant effects after two weeks, which suggests that the com-
bination of CLMD does not shorten the onset of antidepressants.

In this study, we also made a preliminary analysis of the com-
bination of antidepressants with different mechanisms. We found
that CLMD significantly increased the total effective rate when
combined with deanxit, paroxetine, fluoxetine, except for escita-
lopram. As a commonly used new antidepressant in recent years,
escitalopram may mask the antidepressant effect of CLMD for its
clinical efficacy advantage, for which the advantage of combin-
ation with CLMD was not shown. HAMD score is one of the
major outcome indicators of efficacy evaluation. Meta-analysis
showed that HAMD score of CLMD combination group was sig-
nificantly lower than that of control group, indicating that the
combination of CLMD and most antidepressants can enhance
the clinical effect.

In terms of multimorbidity treatment, several included studies
reported NIHSS and PSQI for neurological function and sleeping



quality evaluation, respectively. We analyzed the influence of
combination therapy on neurological function in stroke and
sleeping quality in insomnia. HAMD score was highly correlated
with NIHSS score in patients with poststroke depression (PSD)
(Li and Ren 2014). With the increase of NIHSS score of patients,
the disease of PSD tended to worsen. The meta-analysis showed
that compared with control group, CLMD can significantly
reduce NIHSS score of stroke patients, and has positive signifi-
cance for promoting neurological rehabilitation. Insomnia is a
common symptom of depression, and also be studied as an inde-
pendent disease. Recent studies (Taylor et al. 2005) have found
that insomnia is closely related to the occurrence of depression.
Insomnia and depression may share the same mechanism.
People with insomnia are 9.82 times more likely to suffer from
depression than normal people. Improving patients’ sleeping
quality plays an important role in the treatment of depression.
PSQI score (Lu et al. 2014) is a reference for clinical evaluation
of the efficacy of insomnia treatment and comparison of inter-
vention measures. Meta-analysis showed that CLMD combined
with antidepressants markedly decreased PSQI score of
patients with insomnia, which can improve the life quality of
patients with depression.

Although the biological mechanism of depression is still
unknown and there are no specific biomarkers for biological
diagnosis, serum monoamine transmitter and cytokine level are
commonly used in clinical objective evaluation indicators of
depression. The level of the inflammatory marker IL-6 and TNEF-
o in serum are significantly higher in depressed patients than in
non-depressed individuals (Savitz et al. 2018). The inflammatory
marker is important parameters to guide the treatment of
depression (Ferenczi et al. 2016). It was reported (Li 2015) that
CLMD combined with venlafaxine can significantly reduce IL-6,
IL-1B and TNF-a level in elderly women with depression. This
study shows that the combination of CLMD and antidepressants
improved 5-HT and DA level while reducing the cytokine level.

Clinical application of SSRIs, SNRIs and TCAs has a high risk
of adverse reactions, and is easy to cause drug resistance and
drug dependence. In terms of adverse reactions, we summarized
ADR records from literature and analyzed the incidence of ADR.
The results showed that the incidence of ADR in study group
was significantly lower than that in control group. Adverse reac-
tions in studies mainly involved gastrointestinal reactions and
autonomic dysfunction, among which gastrointestinal reactions
were the most common adverse reactions. As a compound TCM,
one of the effects of CLMD is to adjust gastrointestinal peristalsis
and improve gastrointestinal function, which has natural advan-
tages in reducing gastrointestinal ADRs. Previous study (Wan
et al. 2021) showed that CLMD combined with antidepressants
has significantly higher safety than antidepressants alone.

Conclusions

This study has found that the combination of CLMD with SSRI
antidepressants showed significantly higher clinical efficacy and
safety than antidepressants alone. The combination of CLMD
presented enhancing antidepressant potential two weeks after the
treatment. When it comes to total effective rate, the combination
has advantages in both anti-depression and treating the protopa-
thy diseases. However, due to the limited amount of literature
included in this study, there was certain bias in the selection of
multimorbidity types and drug combinations, and the efficacy
evaluation were somewhat subjective, which may lead to devi-
ation of research conclusions. In the future, more standardized
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and high-quality clinical studies are needed to explore the anti-
depression potential of TCM, and to provide strong evidence for
the treatment of MMD by integrated traditional Chinese and
western medicine.
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