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Abstract

Background: Chaihu-Shugan-San (CSS), a Traditional Chinese Medicine formula, has been widely used for treating depressim
since the Ming Dynasty, as recorded in Jingyue Quanshu, but its effectiveness and safety lack comprehensive and objective
evaluation. Based on our meta-analysis, we aimed to adequately evaluate the efficacy and risk of CSS by considering the latest
clinical literature.

Methods: Multiple databases, including PubMed, Embase, Web of Science, SinoMed, China National Knowledge Infrastructure,
Chongaing VIP, and Wanfang, were used to collect clinical data. The quality of the included clinical studies was assessed using the
Cochrane Risk of Bias Tool, and the data were meta-analyzed using Review Manager 5.0 and Stata 17. The data were obtained
from a genome-wide association study, and Mendelian randomization (MR) was performed using R Software 4.3.2 with the
TwoSampleMR and MR Pleiotropy RESidual Sum and Outlier packages.

Results: A total of 15 studies with 1034 patients and 6 antidepressant drugs were included in this work. Meta-analyses
revealed that drug combinations of CSS and antidepressants significantly improved depressive symptoms (weighted mean
difference = —4.21; 95% confidence interval [Cl]: —-5.62——2.81), increased the effective rate (odds ratio [OR] = 3.82; 95% Cl: 2.44—
6.83), and reduced side effects (OR = —3.55; 95% Cl: —5.66—-1.43) compared with antidepressant monotherapy. Additionally,
compared with antidepressant monotherapy, CSS alone exhibited fewer side effects (95% Cl:—9.25--6.95). Like antidepressants,
CSS also improved depressive symptoms (weighted mean difference = —0.05; 95% Cl: —0.63--0.52) and increased the effective
rate (OR = 1.07; 95% Cl: 0.52-2.20). Additionally, MR was used to evaluate the safety of traditional antidepressants, as there was
a causal association between amitriptyline and body mass index.

Conclusion: This analysis demonstrated that compared with traditional antidepressants, CSS combined with antidepressants
was more effective and safer for treating depressed patients. MR showed that a causal relationship may exist between amitriptyline
and body mass index. Therefore, clinicians should carefully consider the advantages and potential drawbacks of Traditional
Chinese Medicine and classic drugs to serve patients better.

Abbreviations: BMI| = body mass index, Cl = confidence interval, CSS = Chaihu-Shugan-San, HAMD = Hamilton Rating Scale
for Depression, MR = Mendelian randomization, OR = odds ratio, SDS = Self-Rating Depression Scale, SNPs = single-nucleotide
polymorphisms, TCM = Traditional Chinese Medicine, TCMSSS = TCM Syndrome Score Scale, TESS = Treatment Emergent
Symptom Scale, WMD = weighted mean difference.

Keywords: antidepressants, Chaihu-Shugan-San, depression, effectiveness, meta-analysis, side effect

pleasure.! The number of people who suffer from depres-
sion worldwide exceeds 300 million (2017 World Health
Organization guidelines for Screening for depression, http://t.
hk.uy/zYB), which can cause not only mental distress but also

1. Introduction

Depression is a psychiatric disorder characterized by low mood,
loss of motivation, feelings of despair, and an inability to feel
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induce basic physiological disorders such as those regarding
metabolism,?! autonomic nervous function,® functional dys-
pepsia,* and low appetite,’! leading to suicide or handicaps and
a $92.7 billion medical burden annually.

Consequently, numerous “ripe fruits” of antidepressants,
such as the classic fluoxetine, escitalopram oxalate, and amitrip-
tyline, have been picked up by large biopharmaceutical compa-
nies in the last few decades.”! Unfortunately, they seem to fail to
work”®! due to some serious adverse effects, including obesity,
cardiovascular dysfunction, sleep disturbances, and gastrointes-
tinal discomfort.>>'% Given such an awkward situation, Chinese
medicines with multitarget effects provide various options!®
for the treatment of depression. According to reports, insom-
nial"!l and cardiovascular disease!™?! could be addressed using
Traditional Chinese Medicine (TCM) as a complementary and
alternative method. However, concerns about the safety!'3! and
toxicity!'*! of TCMs are undeniable.

According to TCM theory, depression is a repressive state
of distress and anger.l'¥) The famous Chinese medicine Chaihu-
Shugan-San (CSS) was first recorded in Jingyue Quanshu (Ming
Dynasty)!'” and is frequently used in treating liver-Qi stagnation-
induced depression in the clinic. Seven herbs, Citrus reticulata
Blanco, Bupleurum falcatum L., Paeonia lactiflora Pall., Cyperus
rotundus L., Ligusticum striatum DC., Citrus x aurantium L., and
Glycyrrbiza uralensis Fisch., are prescribed in a ratio of 4: 4: 3: 3:
3: 3: 1.1'8 At present, there have been several meta-analyses!***!
and pharmacodynamic reports?!23 on CSS; unfortunately, these
studies have neglected the safety of CSS due to the absence of
updated adverse event-related data. Additionally, studies regard-
ing the risks and effects of interactions between TCM and con-
ventional medication have rarely been reported.*

Mendelian randomization (MR) is an alternative way to
explore the issue of causality in epidemiological research by using
genetic variants as the instrumental variable (IV).?’! IVs must
meet the following assumptions: they should be closely related to
the exposure, they should not be associated with potential con-
founders of the exposure-outcome association, and they should
not influence the outcome by any variable other than the expo-
sure.”! The above assumptions allow MR to avoid confound-
ers such as lifestyle affecting the judgment of causation between
exposure and outcome and better elucidate the results.

Therefore, this review aimed to update the data to support
the efficacy and incidence of the major side effects of CSS for
patients with depression. Additionally, we used MR to inves-
tigate whether a causal relationship exists at the genetic level
between classical antidepressants and side effects to provide a
further research direction.

2. Materials and methods
2.1. Meta-analysis

2.1.1. Data sources and search strategy. Searches were
conducted for all prospective randomized controlled trials
involving CSS treatment in patients suffering from various forms
of depression. Seven electronic databases were searched for
relevant studies on this topic: PubMed, Embase, Web of Science,
SinoMed, China National Knowledge Infrastructure database,
Wanfang Database, and Chongqing VIP Information, with
the following keywords: “depression,” “depressive disorder,”
“depressive-like,” “Chaihu-Shugan-san,” “Chaihu Shugan,”
“Chaihu Shugan Powder,” and “Chai Hu Shu Gan.” Peer-
reviewed articles published in academic journals from January
1, 2012, to August 31, 2023, were considered. Languages of
publication were not restricted in the search.

2.1.2. Criteria for study selection.
2.1.2.1. Inclusion criteria. We referred to the inclusion
criteria used by Wang et al.?! Patients were included in the
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study according to the diagnostic criteria of the Diagnostic
and Statistical Manual of Mental Disorders, the International
Classification of Diseases, or the Chinese Classification of
Mental Disorders, and the level of depressive symptoms was
assessed using the Hamilton Depression Rating Scale (HAMD);
the study was a randomized controlled trial; CSS (monotherapy
or in combination with other antidepressant drugs) was
compared with antidepressant drugs; treatment lasted for 2
weeks or more; >30 participants were enrolled.

2.1.2.2. Exclusion criteria. The exclusion criteria were as
follows: Ineligible; duplicate publication; lack of access to full-
text data; obvious errors in the study design; and secondary
depression due to other medical conditions.

2.1.3. Data extraction?”. Two dependent reviewers extracted
the included trials’ protocol and treatment outcome data. The
information included treatment regimen (monotherapy or
combination treatment), controlled conditions (antidepressant
drugs), duration of treatment, age, sex ratio, and sample size.
We contacted the study authors via e-mail to request missing
data or clarification. Two independent reviewers screened
titles, abstracts, and full-text articles for eligibility, and a third
reviewer resolved disagreements. The x value was used to judge
the degree of agreement between the 2 reviewers’ evaluations.?"!

2.1.4. Quantitative analysis??. The Cochrane risk of bias
tool was used to assess the quality of the included studies by
2 independent reviewers,*® and a third reviewer resolved any
differences. The quality evaluation ratings are divided into 3
categories: high, low, and unknown.B!

2.1.5. Statistical analyses. The comparison was divided into
2 parts: first, CSS combined with antidepressants compared
with antidepressant drugs, and second, CSS compared
with antidepressant drugs alone. The data were split into
continuous and dichotomous variables reporting weighted
mean differences (WMDs) and odds ratios (ORs) with 95%
confidence intervals (CIs). Heterogeneity between the results
of the trials was tested by the Cochran O and I’ statistics. If I?
was <50% and P > .1, there was no significant heterogeneity,
and a fixed effect model was used®?l; otherwise, a random
effect model was used for analysis. Meta-regression was used
to explore the source of heterogeneity as much as possible,
and subgroup analysis was performed for verification. The
use of funnel plots and Egger or Begg test were suggested for
examining publication bias if the number of trials was near
or above 10.5331 As a further step, we performed a trim and fill
adjusted analysis to recalculate the ES until the funnel plot was
symmetrical.? Meta-analyses were performed using RevMan
(version 5.0, Cochrane Training) and Stata (version 14.0, Stata
Corporation).

The depression symptom-level clinician-rated (HAMD)
score was selected as the primary outcome measure. The sec-
ondary outcomes included the Treatment Emergent Symptom
Scale (TESS), Self-Rating Depression Scale (SDS), and TCM
Syndrome Score Scale (TCMSSS) scores.

2.2. MR

Among all kinds of traditional antidepressants, amitriptyline
has also been frequently used as an active comparator in trials
on newer antidepressants since it was first discovered (Elavil:
1961) and could, therefore, be called a “benchmark” antide-
pressant among many kinds of antidepressants.*3! Moreover,
obesity is a common side effect of antidepressants,’®”) and can be
calculated by the body mass index (BMI),1*®! accordingly, ami-
triptyline was selected as the classical antidepressant, and BMI
was selected as the typical antidepressant side effect to explore
whether there was causality between amitriptyline use and BMIL.
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2.2.1. Genetic instrument selection. A total of 21 single-
nucleotide polymorphisms (SNPs) associated with amitriptyline
were identified at the genome-wide significance threshold
(P<5x10° in meta-analyses of genome-wide association
studies on amitriptyline (about 667,916 individuals). Based on
1000 genomic reference panels limited to European populations,
the linkage imbalance between these SNPs per exposure was
estimated using the PLINK clustering method.?”! The SNP with
the lowest P value was retained when linkage disequilibrium
(r*>0.001 and clump window = 10,000kb) was excluded,
leaving 3 SNPs as IVs for amitriptyline. More information about
instrument selection is presented in Supplementary Table S2,
Supplemental Digital Content, http:/links.lww.com/MD/M985.

2.2.2. Data source for BMI. Summary-level BMI data were
derived from the Biobank study. We used the second wave
of MRC-IEU’s genome-wide association studies in the UK
Biobank. After excluding individuals of non-European descent,
closely related individuals (or at least one of a pair of related
individuals), individuals with sex chromosome aneuploidy and
amitriptyline information loss, and individuals who dropped
out of the UK Biobank study, 461,460 people were recruited.

2.2.3. Statistical analysis. Our statistical analysis methods
were performed as described by Yuan et al,*! and the exposure
and outcome data are listed in Table 1. Additionally, the
TwoSampleMR (version 0.5.8) and MR Pleiotropy RESidual
Sum and Outlier packages (version 1.0) in R Software (version
4.3.2) were used to analyze the data.

3. Results
3.1. Meta-analysis

3.1.1. Search results. Our literature search identified 1383
publications. After removing duplicates, 697 titles and abstracts
were screened. The full texts of 17 articles were read for a
detailed evaluation. Overall, 15 studies were included in the
meta-analysis. Of these studies, 1413 were in Chinese, and

Associations of genetic predisposition to amitriptyline with BMI
in MR analyses.

Effect estimates on BMI Test of pleiotropy

95% Cl P Test

Exposure MR method OR

Amitriptyline  Inverse variance 4.006 1.611— .0028 Cochran Qvalue 20

(21 SNPs)  weighted 9.959
MR Egger 1.068 0.117— .9543 MR-Egger 0.5711
9.749 intercept (P
Weighted 2.952  1.469- .0023 Distortiontest  0.323
median 5.930 P
Reverse MR
Effect estimates on amitriptyline Test of pleiotropy
Exposure MR method OR  95%Cl P Test
BMI Inverse 1.009 1.006- 2.44x107"° Cochran @ 669
(697 variance 1.012 value
SNPs) weighted
MR Egger  1.002  0.994- .5740 MR-Egger  0.031
1.011 intercept
(A
Weighted ~ 1.005  1.001-— .0089 Distortion NA
median 1.010 test (P

BMI = body mass index, Cl = confidence interval, MR = Mendelian randomization, NA = not
available, OR = odds ratio, SNPs = single-nucleotide polymorphisms.
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154 was in English (Fig. 1). The consistency of the evaluation
passed the Kk test (x = 0.827). This work was registered with
PROSPERO: CRD42024543977.

3.1.2. Characteristics of the included studies. A total
of 15 studies "4 were analyzed in this study. The included
studies enrolled 1027 patients, divided into an observation
group (n=3501) and a control group (n=495). Five of the
studies!*!=3%511 ysed paroxetine in the control group. In
2 studies,***’! venlafaxine was used as the control. In 3
studies,”>~ ¥ fluoxetine was used as the control, and in 1 study,*’!
amitriptyline was used as the positive control drug. The trial
duration ranged from 2 weeks to 3 months. All patients received
oral interventions.

There were 2 studiest®% without detailed sex informa-
tion, 3 studies**3>21 without detailed age information, and 6
studies#041:43.4447.541 that did not report the disease duration.
Fifteen studies examined HAMD,*-% 6 studies evaluated
TESS,1#0:43:4647:49.511 - 3 gtudies examined TCMSSSPO52331 and
SDS,148:50531 and 10 studies reported the treatment effect (effec-
tive rate).[*45:474-53] Detailed information about the treatment
of patients with depression and CSS in each study is displayed
in Table 2.

3.1.3. Quantitative analysis. Our quality assessment is
illustrated in Supplementary Figure S1, Supplemental Digital
Content, http://links.lww.com/MD/M988. Overall, the quality
of all articles was low risk, and few trials reported adequate
information on outcome assessor blinding and cointervention.

3.1.4. Meta-analytic results.

3.1.4.1. The primary outcomes of CSS combined with
antidepressant drugs versus antidepressant drugs alone. As
the primary outcome, ten studies, including 641 patients,
contributed to the HAMD.#0:43-45:47-50.52.531 The data were analyzed
using a random-effects model, which revealed significant
heterogeneity (P < .00001; I? = 95%) and a significant difference
between the above 2 groups (320 in the treatment group and
321 in the control group), with an SMD of - 4.21 (95% CI:
-5.62—-2.81; P <.00001) (Fig.2A). Seven studies!#0:#3:48-50.52,53]
involving an overall sample of 493 patients (247 in the
treatment group and 249 in the control group) were conducted
for effective rate and reported significant antidepressant effects
according to a fixed-effects model (P = .51; I = 0%), with an OR
of 3.82 (95% CI: 2.14-6.83; P <.0001) (Fig. 2B). Five studies
contributed to TESS,#3#4749.53] regulting in an overall sample
of 301 patients. The data were analyzed using a random-effects
model (P <.00001; I> = 97%). According to the included trials,
the core of TESS in the studies of patients who received CSS
treatment (n = 149) was less than that in the studies of patients
who did not receive CSS treatment (n =152), with an OR of
-3.55 (95% CI: -5.66—-1.43; P = .001) (Fig. 2C).

3.1.5. The primary outcomes of CSS versus antidepressant
drugs. Five studies contributed to the HAMD, 41424651541 with
an overall sample of 353 patients and no heterogeneity (P = .81;
I> = 0%). After merging the results, the WMD for CSS combined
with antidepressant drugs (n=180) versus antidepressant
drugs alone (n=16) was -0.05 (95% CI: -0.63—-0.52;
P =.85), showing no significant difference in the HAMD score
(Supplementary Fig. S2A, Supplemental Digital Content, http://
links.lww.com/MD/M989), which is in line with the findings of
3 studies. Using a fixed-effects model, 2 studies,***' including
160 patients, contributed to the effective rate (P = .81; I = 0%).
The results revealed no significant difference between the CSS
treatment group (n=380) and the no-CSS treatment group
(n=80), and the OR was 1.07 (95% CI: 0.52-2.20; P = .85)
(Supplementary Fig. S2B, Supplemental Digital Content, http://
links.lww.com/MD/M989), which was also similar to the
findings of 2 other studies. Only 1 study,”!! with 80 patients
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Figure 1. Flow diagram of literature search and selection procedure.
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(half in both groups), reported TESS, with an OR that was -8.1
lower than that for patients receiving antidepressant treatment
(95% CI: -9.25--6.95; P < .0001).

3.1.6. Other outcomes. The treatments used for the
experimental group and the control group were CSS combined
with antidepressants and antidepressants alone, respectively.

Three studies,*®%53! including 213 patients, reported SDS
scores. Patients receiving treatment (n=107) had lower
core SDS during the treatment period than patients receiv-
ing antidepressant treatment (n = 106), with an OR of -1.64
(95% CI: -2.76—-0.52; P = .004) (Supplementary Fig. S3A,
Supplemental Digital Content, http://links.lww.com/MD/
M990).

Three studies?®®5253 involving 177 patients reported TCMSSS
scores. Over the treatment period, the core TCMSSS score in
patients receiving combination treatment (n = 89) was lower
than that in patients receiving antidepressant monother-
apy (n=88), with an OR of -4.00 (95% CI: -5.77--2.23;

P <.00001) (Supplementary Fig. S3B, Supplemental Digital
Content, http:/links.lww.com/MD/M990).

3.1.7. Meta-regression. Meta-regression analyses were
employed to explain the observed heterogeneity. The year of
publication, type of antidepressant, and length of intervention
were chosen as the factors affecting the clinical efficacy of
antidepressants for the meta-regression analysis. However, the
results showed that the year of publication (P =.137) and type
of antidepressant (P =.276) were not significantly related to
heterogeneity, while the length of intervention (P =.042) may
have led to heterogeneity (Supplementary Table S1, Supplemental
Digital Content, http:/links.lww.com/MD/M984). Subgroup
analysis was subsequently performed to verify this possibility;
the results ruled out the possibility (Supplementary Fig. S4,
Supplemental Digital Content, http:/links.lww.com/MD/
M991).

3.1.8. Publication bias. Funnel plot analyses were used
to visually detect publication bias. The funnel plot for
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the HAMD (Supplementary Fig. S6, Supplemental Digital
Content, http://links.lww.com/MD/M993) of CSS combined
with antidepressants showed no symmetry, the P value for
Egger test of publication bias on the HAMD was 0.002
(P <.05), indicating that publication bias existed in this
meta-analysis. To confirm the reliability of our results, the
clipping and filling method was used to modify the results,
with no reversal, proving that the results have a certain
stability.

Fortunately, the funnel plots for TESS (Supplementary Fig.
S7, Supplemental Digital Content, http:/links.lww.com/MD/

Medicine

M994) and the HAMD (Supplementary Fig. S8, Supplemental
Digital Content, http:/links.lww.com/MD/M99S5) of the CSS
group showed bilateral symmetry, with P values for Egger
test of publication bias of 0.081 (P >.05) and 0.877 (P >.05),
respectively.

3.1.9. Sensitivity analysis. Due to high heterogeneity, we
sequentially omitted each study to analyze the sensitivity of the
results (Supplementary Fig. S5, Supplemental Digital Content,
http://links.lww.com/MD/M992), which showed stable results
(Es =-2.18,95% CI: -3.06—1.30).

A

Experimental Control

Mean Difference Mean Difference

_Study or Subgroup Mean SD Total Mean SD Total Weight IV. Random.95% Cl IV. Random.95%€Cl
Gu 2016 7.82 1.56 30 15.88 1.42 30 11.3% -8.06 [-8.81, -7.31] J
Huang 2018 482 031 24 812 047 23 11.6% -3.30 [-3.53, -3.07] '
Hu et al, 2017 888 215 40 1431 2.02 40 11.1% -5.43 [-6.34, -4.52] "
Li et al.2021 897 215 30 1433 234 30 10.8%  -5.36(-6.50,-4.22] "
Li et al.2022 645 118 30 902 187 30 11.2% -2.57 [-3.36, -1.78] B
Liu et al. 2012-1 4.8 4.7 19 8.4 5.4 20 7.3% -3.60 [-6.77, -0.43] =
Liu te al. 2012 5.9 4.6 30 8 5.6 32 8.4% -2.10 [-4.64, 0.44] N
Sun 2020 817 324 48 1439 483 48 10.1% -6.22 [-7.87, -4.57] -
Yang 2019 17.59 3.708 29 21.82 6.278 28 8.2% -4.23 [-6.92, -1.54] Bl
Zhou 2018 718 415 40 754 383 40 99%  -0.36[-2.11, 1.39] 1
Total (95% CI) 320 321 100.0%  -4.21[-5.62, -2.81] |
Heterogeneity: Tau? = 4.42; Chi? = 194.15, df = 9 (P < 0.00001); I = 95% '.100 _5'0 0 5'0 100’
Test for overall effect: Z = 5.87 (P < 0.00001) Favours [experimental] Favours [contral]
B
Experimental Control Odds Ratio Qdds Ratio
—Study or Subgroup _ Events Total Events Total Weight M-H. Fixed, 95% Cl M-H. Fixed, 95% Cl|
Gu 2016 27 30 24 30 18.2% 2.25[0.51, 9.99] -1 -
Hu et al. 2017 39 40 34 40 6.5%  6.88[0.79, 60.06] -
Li et al.2021 28 30 20 30 10.1%  7.00[1.38, 35.48] - -
Li et al.2022 29 30 21 30 5.3% 12.43[1.46, 105.74) o
Sun 2020 46 48 39 48 12.3%  5.31[1.08, 26.04] R
Yang 2019 24 29 22 28  29.3% 1.31[0.35, 4.90] B L
Zhou 2018 37 40 32 40 18.2%  3.08[0.75, 12.61] 0T -
Total (95% CI) 247 246 100.0% 3.82[2.14, 6.83] -
Total events 230 192 ) . . )
P 2 = = = -2 = F t t 1
Tostfor overa afoct 7 < 483 (P < 000001) o1 _od 1 0 100
’ . ’ Favours [control] Favours [experimental]
c Experimental Control Mean Difference Mean Difference
—Study or Subgroup Mean SD Total Mean SD Total Weight V. Random,95% CI IV, v
Gu 2016 181 142 30 257 208 30 20.2% -0.76 [-1.61, 0.09]
Li etal.2022 4.05 0.7 30 679 113 30 207%  -2.74[-3.22,-2.26]
Liu et al. 2012-1 142 1.3 19 6.1 253 20 195%  -4.68[-5.93,-3.43] "
Liu te al. 2012 46 2.31 30 6.25 1.76 32 19.9% -1.65 [-2.68, -0.62]
Zhou 2018 348 146 40 1153 335 40 19.7%  -8.05[-9.18,-6.92] "
Total (95% CI) 149 152 100.0%  -3.55[-5.66, -1.43] +
Heterogeneity: Tau? = 5.58; Chi? = 117.89, df = 4 (P < 0.00001); I? = 97% Ly 100 _éo o 5’0 p 00‘

Test for overall effect: Z = 3.29 (P = 0.001)

Favours [experimental] Favours [control]

Note: A: The effect of CSS combined with antidepressants vs. antidepressants ae on the Hamilton

Depression Rating Scale scores (HAMD)

B: The effect of CSS combined with antidepressants vs. antidepressants alone on the effective rate

C: The effect of CSS combined with antidepressants vs. antidepressants alone on Treatment Emergent

Symptom Scale (TESS)

Figure 2. Main outcomes: Chaihu-Shugan-San combined with antidepressants versus antidepressants alone.
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3.2. MR

The characteristics of the SNPs used in this study are pre-
sented in Supplementary Table S3, Supplemental Digital
Content, http:/links.lww.com/MD/M986. There were 21 and
614 SNPs as IVs for amitriptyline and BMI, respectively. The
positive association between amitriptyline and BMI was repli-
cated in the dataset. The OR for the effect of amitriptyline on
BMI was 5.95 (95% CI: 1.77-20.00, P =.0039). The sensitiv-
ity analysis showed stable results (Fig. 3, Supplementary Table
S4, Supplemental Digital Content, http:/links.lww.com/MD/
M987). Heterogeneity was observed in this analysis, while the
MR Pleiotropy RESidual Sum and Outlier global test indicated
the absence of pleiotropic effects of amitriptyline. Moreover,
scatter, forest, and funnel plots are presented in Supplementary
Figs. S9-S16, Supplemental Digital Content, http:/links.lww.
com/MD/M996, http:/links.lww.com/MD/M997, http://links.
lww.com/MD/M998, http:/links.lww.com/MD/M999, http://
links.lww.com/MD/M1000, http://links.lww.com/MD/N2,
http://links.lww.com/MD/N3, http:/links.lww.com/MD/N4.
Reverse MR suggested that the effect of BMI is also likely
to increase the amitriptyline dosage (Supplementary Table S4,
Supplemental Digital Content, http:/links.lww.com/MD/M987).

4. Discussion

Depression is one of the most prevalent public health condi-
tions worldwide.*") Antidepressants are almost ineffective in
30% to 40% of patients with depression”®® and cause many side
effects, while CSS was reported to be effective, well-tolerated,
and safe for treating depression.*¥ Although a positive influence
on depression was detected in animals!*! and clinical trials,?"!
the results might be unrealistic because of limitations in meth-
odology, imprecise reporting, and incomplete data (incidence
of adverse reactions). Therefore, the efficacy and safety of CSS
treatments for depression still need to be supported by more
clinical studies.’7-*8!

CSS monotherapy was superior to antidepressants alone
for improving side effects in 5 studies involving 353 depres-
sive patients (95% CI: -9.25--6.95; P <.0001). Moreover,
no statistically significant differences in depressive symptoms
(WMD =-0.05; 95% CI: -0.63—-0.52) or the effective rate
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(OR =1.07; 95% CI: 0.52-2.20) were found between the 2
groups. CSS appears to work similarly to antidepressants in
reducing depression, while CSS reduces side effects more effec-
tively than antidepressants. Ten of the studies involving 641
depressive patients evaluated CSS combined with antidepres-
sants compared to antidepressants alone. CSS treatment better
improved depressive symptoms (WMD = -4.21;95% CI: -5.62—
-2.81), the effective rate (OR = 3.82; 95% CI: 2.44-6.83), and
ameliorated side effects (OR =-3.55; 95% CI: -5.66—1.43).
Based on these results, CSS combined with antidepressants was
deemed quite effective at attenuating depression.

Heterogeneity was observed (P <.05, I?>70%) in the
HAMD and TESS analyses (Figs. 2A and 3B), primarily due to
the quality of the CSS formula. In each trial, CSS was used in
a different way, which made assessing its effectiveness difficult.
Therefore, the standardization of CSS should be addressed.
Heterogeneity might also have resulted from the length of
intervention between trials. Moreover, the diagnostic criteria,
education degree, and age might also have contributed to the
heterogeneity. Simultaneously, the high heterogeneity could
have led to publication bias, reducing the study’s credibility.

This is the first MR investigation to assess the associations
of side effects with antidepressants from a genetic perspective,
and in this study, amitriptyline was used as a classical anti-
depressant. BMI was also a typical antidepressant side effect.
Genetic correlation analysis revealed that BMI was strongly cor-
related with amitriptyline in gene aspects (OR = 5.95, 95% CI:
1.77-20.00; P =.0039). Additionally, reverse MR showed the
same results, suggesting that classical antidepressants may alter
some of the body’s genes to cause severe side effects, resulting
in severe harm. However, there is no gene database related to
TCM, which needs to be addressed to better calculate the safety
and effectiveness of TCM.

There are 2 aspects to the safety of Chinese medicine. Most
TCM substances are derived from herbal plants, animals, and
minerals.’”! The other is the principle of “treatment based on
syndrome differentiation,” and “overall adjustment” of TCM can
avoid side effects!®” so that TCM can be safer and more effective
in the treatment of depression. Modified CSS, a TCM compound,
follows a dynamic prescription (CSS) that adjusts according to the
specific condition of the disease. It has been extensively utilized
in the treatment of depression and has demonstrated remarkable

Forest plot of the association of amitriptyline with BMI

Outcomes Method SNPs
Amitriptyline VW 21
MR Egger 21
WM 21
Reverse MR
BMI Ivw 671

MR Egger 671

WM 671

OR (95% Cl)

5.950 (1.770-20.003)
2.626 (0.126-55.033)

2.645 (1.096-6.377)

1.007 (1.005-1.009)
1.001 (0.996-1.006)

1.004 (1.006-1.007)

P-value

- 3.939748e-03
Ef 5.413420e-01

3.022729e-02

1.140660e-10

6.374969e-01

3.666164e-03

05 30
OR (95% Cl)

We used random-effects meta-analysis to calculate. CI, confidence interval; OR, odds ratio. IVW, inverse

variance weighted; WM, weighted median. We considered P below the threshold as significant evidence

of associations

Figure 3. Forest plot of the association of amitriptyline with BMI. BMI = body mass index.
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efficacy and minimal adverse effects. One review revealed that
the antidepressive effects of TCM are related to 6 mechanisms.[°!!
Ma et al"® demonstrated that CSS can alter the gut microbiota
and the levels of bile acids, hyocholic acid, and 7-ketoDCA to
alleviate depression-like behavior in mice. Other studies!®>¢3 have
demonstrated that CSS can regulate hippocampal neurons and
neurotrophic factors and immune cytokines, increase monoamine
neurotransmitter levels (DA, 5-HT), and inhibit hyperactivity of
the hypothalamic-pituitary-adrenal axis.

There are several limitations in the study. First, we found that
the number of studies was small, as was the sample size, which
may have contributed to the high publication bias. Additionally,
the trials conducted so far have been of relatively low quality. It
is necessary to perform more large, randomized studies with reli-
able designs to assess the clinical benefits, long-term effectiveness,
and incidence of adverse effects of CSS in treating depression.
We suggest that future research follow up with patients to obtain
long-term clinical data and data on the incidence of adverse
events to better explain the effectiveness and safety of traditional
antidepressants. Second, the studies included in the analysis were
published in English and Chinese, and all studies were conducted
in Asian countries. Therefore, more studies should be conducted
in various countries to determine whether CSS can benefit every
patient regardless of where they come from. Finally, only 1 tra-
ditional antidepressant and side effect was employed for MR,
and there are many other kinds of antidepressants; consequently,
more MR studies are urgently needed to explore the causal rela-
tionship between other antidepressants and common side effects.

For these reasons, each subdiagnosis group should receive a
standard treatment to achieve higher homogeneity and less pub-
lication bias.

5. Conclusion

In conclusion, this meta-analysis showed that CSS alone or
combined with antidepressants can effectively minimize the
side effects of antidepressants, which provides a paradigm
for appraising the effectiveness and safety of TCM. Our find-
ings should, however, be interpreted cautiously since they still
depend on a small number of trials and subjects. Therefore,
future research should address this deficit to help us better
understand the mechanisms underlying the efficacy and safety
of CSS in depressed patients.
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