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Aim: This systematic review with trial sequential analysis (TSA) aims to evaluate the efficacy and safety of Shu Mian Capsule
(SMC), a commercial Chinese polyherbal preparation, for managing depression with or without comorbid insomnia.

Methods: Controlled clinical trials assessing SMC against waitlist control, placebo or active controls, or as an adjunct treatment were
searched across seven databases. Risk of bias and evidence quality were assessed using Cochrane criteria and GRADE framework,
respectively.

Results: Fourteen studies were analyzed, involving 1207 participants. Trials comparing SMC with placebo or standard antidepressive
treatments were limited. In depressed patients without comorbid insomnia, combining SMC with antidepressants reduced the incidence
of antidepressants-induced sleep disorders (from 12.2% to 3.8%) but did not significantly lower Hamilton Rating Scale for Depression
(HAM-D) scores compared to antidepressants alone [SMD = —0.09, 95% CI (-0.32, 0.14), p = 0.45]. In depressed patients with
comorbid insomnia, the combination of SMC and psychotropic drugs significantly reduced HAM-D [SMD = —1.29, 95% CI (—1.96,
—0.62), p < 0.01] and Pittsburgh Sleep Quality Index scores [SMD = —1.53, 95% CI (-1.95, —1.11), p < 0.01], and exhibited a lower
incidence of various drug-related adverse effects compared to psychotropic drugs alone. TSA validated the sample size adequacy;
nevertheless, the methodological quality of supporting studies varied from very low to low due to substantial bias risk. Additionally,
92.9% of trials lacked follow-ups.

Conclusion: The effectiveness of SMC as an alternative to conventional antidepressive treatment is unclear. For depressed patients
with comorbid insomnia, adding SMC to standard care demonstrates augmented efficacy and improved safety, though the supporting
evidence is methodologically limited. Further rigorous trials are warranted to confirm SMC'’s short-term efficacy and explore its
medium- to long-term effects as either an alternative or complementary therapy. Current evidence precludes recommendations for the
administration of SMC in depression.

Keywords: Chinese patent medicine, commercial Chinese polyherbal preparation, Chinese medicine, herbal medicine, depressive
disorder, major depressive disorder, sleep quality
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Background

Depression is the leading global contributor to disability, as identified by the World Health Organization, affecting
approximately 322 million people and accounting for 7.5% of all years lived with disability." It impairs cognitive
function, behavior, and overall quality of life,” and contributes to the development of chronic diseases such as cancer,
diabetes, coronary artery disease, and stroke.> Up to 15% of individuals with depression ultimately commit suicide.*
Depression’s impact extends beyond health, reducing workplace productivity and increasing absenteeism.” In the US,
depressed employees lose over 27 workdays annually, resulting in a $36.6 billion economic loss.” From 2010 to 2018, the
incremental economic burden of depression among US adults rose by 37.9%, from $236.6 billion to $326.2 billion.® In
China, depression similarly drives higher economic burden, with total healthcare costs increasing by 3.1% to 85.0%, and
annual productivity losses by 1.6% to 90.1%.” The burden of depression in Switzerland and South Korea was estimated
to be about €8 billion® and $4,049 million,” respectively, per year. Interpersonal functioning is also compromised,'® often
leading to family instability, separation, or divorce.” Additionally, dysfunctional interactions between depressed mothers
and their children are extensively documented.'”

Herbs and dietary supplements are especially prevalent among individuals with psychiatric disorders.'' A national
survey in the US revealed that 53.6% of those with depression utilized Complementary and Alternative Medicine
(CAM), including herbal remedies, over the past year to alleviate symptoms.'?> During the COVID-19 lockdown in
Mexico, severe anxiety and depression affected 20.8% to 48% of the population, with self-medication using medicinal
plants reaching 61.9%."> Concurrent use of CAM is also widespread among patients on prescription medications."'
Furthermore, physicians are showing growing interest in traditional herbs as a promising alternative for managing
depression.'*

Commercial Chinese polyherbal preparations (CCPP) are defined as Chinese medicinal products formulated accord-
ing to Traditional Chinese Medicine (TCM) principles and manufactured through standardized preparation techniques
into various forms, including solutions, concentrated extract granules, ointments, pills, powders, capsules, or tablets.!>16
Shu Mian Capsule (SMC; Chinese character: #7HUE%E; Manufacturer: DaLong Pharmaceutical Co., Ltd.; FDA
Approval No. Z20000105) is a CCPP listed among 1,311 CCPPs in the latest National Medical Insurance Catalogue
in China (Drug Code: ZA10C-452; Drug Catalog Search: https://www.gov.cn/). It is composed of six botanical drugs
(Ziziphi Spinosae Semen, Bupleuri Radix, Paeoniae Radix Alba, Albiziae Flos, Silktree Albizia Bark, Silktree Albizia
Bark, Junci Medulla) and two animal-derived drugs (Bombyx Batryticatus, Cicadae Periostracum)."” All species have

been taxonomically validated, with full species names, authorities, and families provided in Appendix 1. According to
the National Medical Products Administration, China (https://www.nmpa.gov.cn/) and the drug package insert, SMC is

indicated for soothing the Liver and relieving depression, as well as calming the Mind and tranquilizing the Spirit.'®
SMC is recommended for treating depression, irritability, feelings of chest tightness, and/or insomnia characterized by
vivid dreams.

Two randomized controlled trials (RCTs) examined the adjunctive antidepressive effects of SMC, yielding conflicting
results.'>?° One RCT demonstrated that combining SMC with Paroxetine significantly reduced the 24-item Hamilton
Rating Scale for Depression (HAM-D,,) scores compared to Paroxetine alone.'® Conversely, another RCT reported no
significant difference in HAM-D,, score reduction between Paroxetine and the combination therapy.® Notably, both
trials utilized the same dosage and treatment duration for SMC.'**® Conflicting results were also observed in two RCTs

examining the effects of combining SMC with Sertraline in depressed patients. Chen et al*'

found that eight weeks of
Sertraline combined with SMC did not lead to a greater reduction in HAM-D;; scores compared to eight weeks of
Sertraline alone. In contrast, Zhu et al*? reported that, with the same dose and treatment duration, adding SMC to
Sertraline significantly reduced HAM-D,, scores. Additionally, while some systematic reviews have investigated SMC’s
effects on sleep disorders,'”** none currently address its use in depression. These discrepancies in clinical outcomes and
the research gap prompted us to conduct this systematic review to appraise the efficacy and safety of SMC in treating
depression, aiding clinicians in making evidence-based treatment decisions.

Approximately 75% of patients with depression experience comorbid insomnia, typically characterized by difficulties
in falling asleep, maintaining sleep, or both.** A large-scale study in the UK involving 8,580 participants demonstrated
that insomnia incidence among depressed patients increases with age.>> Given that a prior systematic review indicated
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SMC as a potentially effective and safe treatment for insomnia,'” we did not exclude studies addressing depression with
comorbid insomnia in this review. This inclusion would enhance our understanding of SMC’s specific applicability.

Materials and Methods

Study Registration
This systematic review followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
2020 Statement guidelines.”® A prospective protocol was registered in PROSPERO (Identifier: CRD42023472237).

Eligibility Criteria
Eligible studies had to fulfill the following PICOS framework criteria.

Participant (P)

Studies included patients clinically diagnosed with depression as per established diagnostic criteria (Appendix 2.1),
irrespective of comorbid insomnia. Trials lacking standardized diagnostic guidelines were excluded, even if they
identified participants as having depression or provided brief descriptions of depressive symptoms. Studies involving
patients with other comorbid psychiatric or physical illnesses, except insomnia, were excluded. Secondary depression
from conditions such as stroke, diabetes, or cancer was not considered.

Intervention (1)

Interventions were limited to SMC, administered either alone or in conjunction with standard care per clinical
guidelines,?” including antidepressants and/or psychotherapy (eg, psychodynamic therapy, cognitive-behavioral therapy).
Olanzapine, Aripiprazole, and Quetiapine were also considered standard care, being FDA-approved for depression
treatment.”® While some antidepressant trials suggest concomitant benzodiazepine use correlates with poorer
outcomes,” others indicate its efficacy as monotherapy for depression, particularly in anxious cases.’® Historically,
benzodiazepines were still considered viable monotherapy options after modern antidepressants emerged.®’ Similarly,
a systematic review found that incorporating Z-drugs into antidepressive regimens can enhance efficacy.>” Despite
ongoing debate, hypnotic use in depressed patients is common.>® Given that this review included studies on depression
with comorbid insomnia, the intervention group could use the same antidepressants, antipsychotics, and/or hypnotics as
the control group alongside SMC. Trials with inconsistencies in this aspect were excluded.

Comparator (C)
Comparators were limited to waitlist control, placebo-SMC, or standard care.

Outcome (O)

The primary outcome was scores from validated depression scales, such as the HAM-D, Self-Rating Depression Scale
(SDS), or Beck Depression Inventory, without restrictions on the HAM-D version for study inclusion. Studies failing to
report global scores from any validated depression scale were excluded, even if they reported partial items or clinical
efficacy rates based on scale scores. Secondary outcomes included clinical efficacy rate, sleep symptoms, quality of life
(QoL), and adverse effects (AEs).

Study (S)
Formally published RCTs and non-randomized controlled clinical trials (NRCTs) with parallel designs were included,
regardless of language or date restrictions.

Search Strategy and Data Extraction

The search strategy entailed a comprehensive search of three English databases (MEDLINE via PubMed, EMBASE, and
Cochrane Central Register of Controlled Trials) and four Chinese databases (SinoMed, Wanfang, China National
Knowledge Infrastructure, and Chongqing VIP) until September 2024. Relevant search terms related to SMC, depression,
and clinical trials were used, as detailed in Appendix 2.2, with no language restrictions. Articles published in journals and
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conference proceedings were considered. Additional trials and gray literatures were identified from the reference lists of
included studies and relevant reviews, as well as from the US ClinicalTrials.gov and the WHO International Clinical
Trials Registry Platform Search Portal. Two reviewers (QQ-F and PJ-X) performed the search independently.

EndNote 21 was used to organize retrieved articles and remove duplicates. Titles and abstracts were initially screened
to exclude irrelevant studies, with full texts reviewed as necessary. Two investigators (XC-J and LP-Y) independently
selected eligible trials and reached a consensus on inclusion.

A predesigned data sheet was utilized to extract the following data from each included trial: first author’s name,
publication date, study type, grouping methods, sample size per group, duration of depression, diagnostic system,
participant characteristics (including TCM syndrome patterns), intervention protocols (ie, dosage, frequency, treatment
duration), control prescriptions, outcome measures, results, follow-ups, and AEs.

Evaluation of Risk of Bias in Individual Studies
Two investigators (YM-W and WJ-Z) independently appraised the quality of the included studies following the Cochrane
Handbook for Systematic Reviews of Interventions, Version 6.5 (https:/training.cochrane.org/handbook). The methodo-

logical quality of RCTs and NRCTs was evaluated using the Revised Cochrane Risk of Bias Tool for Randomized Trials
(ROB 2.0)* and the Cochrane Risk of Bias in Non-randomized Studies-of Interventions (ROBINS-I),> respectively.
A substantial agreement was achieved (Kappa = 0.79), with discrepancies resolved through discussion and consensus,
arbitrated by a third assessor (FY-Z).

Data Analysis

All studies were analyzed qualitatively. Outcomes measured in at least three trials were combined for quantitative meta-
analysis using R 4.3.3 with the “meta” package (version 7.0-0). Categorical variables (eg, clinical efficacy rate) were
pooled using the Mantel-Haenszel method, while continuous variables (eg, depression or sleep questionnaires/scales)
were pooled using the inverse variance method. Heterogeneity was assessed with the Chi-squared test and quantified by
P statistic. Following Tufanaru et al,*° a random-effects model was employed as the default to generalize conclusions
beyond the included studies and made results more conservative. The fixed-effects model was applied only when 2 = 0
(no heterogeneity existed). Similarly, to enhance external applicability, standardized mean difference (SMD) was used to
estimate the effect size of continuous variables, as it is preferred over mean difference (MD) for generalizability.>” Odds
ratio (OR), rather than relative risk (RR), was used for categorical variables due to the inclusion of NRCTs.*® Trial
sequential analysis (TSA) assessed primary outcomes (ie, depression scale scores; and, if patients had comorbid
insomnia, sleep scale scores as well) to determine whether sample sizes were adequate for statistically significant results,
with a two-tailed type I error rate of 5% and 80% power using TSA 0.9.5.10 Beta software.

In cases of significant clinical heterogeneity, subgroup analyses were performed based on study types (RCT or
NRCT), patients’ comorbid conditions (with or without comorbid insomnia), treatment duration (>8 weeks or <8 weeks),
and comparators (psychotherapy or psychiatric medications). Meta-regression and sensitivity analysis were conducted
when sufficient studies (n > 10) were available to identify heterogeneity sources and verify result robustness. For meta-
regression, publication year, sample size, study types, comorbid condition, treatment duration, and standard care used in
control were considered as covariates.

Using STATA 18.0, a funnel plot was generated for outcomes measured in at least ten trials, and linear regression
analysis (Egger’s test) was conducted to detect potential publication bias. When significant bias was identified, the Trim
and Fill method was employed to correct for it.

Assessment on the Certainty of Evidence
The overall quality of evidence from the meta-synthesis was evaluated using the Grades of Recommendation,
Assessment, Development, and Evaluation (GRADE) framework.* This framework assigns a GRADE rating from
“High” to “Very Low” based on five variables: risk of bias (RoBs), inconsistency, indirectness, imprecision, and
publication bias, reflecting the certainty of the reported evidence.
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Results Analysis

The initial database search yielded 117 potentially eligible citations. Following the removal of duplicates and full-text
screening, 12 RCTs and two NRCTs with 1,207 participants met the predefined criteria (Figure 1). Details of the
excluded studies and their specific exclusion reasons were provided in Appendix 3.

Description of Studies

Among the 14 trials (Appendix 4), four included participants diagnosed with depression alone,

214042 while the

remaining ten involved depressed participants with comorbid insomnia.'**?%*34% Of these trials, only one compared
SMC to psychotropic drugs, while 13 evaluated SMC combined with psychotropic drugs against psychotropic drugs
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alone. None included psychotherapy, placebo-SMC, or waitlist control. Two trials***

utilized hypnotics as active
controls, one trial* used Olanzapine (a second-generation antipsychotic agent), and the others used antidepressants
(eg, Sertraline, Paroxetine, Escitalopram, Venlafaxine, Mirtazapine).

All trials employed either the HAM-D;7 or HAM-D,4 as primary outcome measures, with one study additionally
incorporating the SDS to assess patients’ self-reported depressive symptoms. Nine trials utilized the Pittsburgh Sleep
Quality Index (PSQI) scale or polysomnography to evaluate sleep changes during pharmacological treatment. Five trials
assessed QoL changes at pre- and post-treatment using the World Health Organization Quality of Life-BREF scale or the
Quality of Life Index (QoLI). Furthermore, nine trials compared clinical efficacy rates across interventions, albeit with
varying grading criteria (Appendix 5).

In all 14 included trials, the SMC was sourced from the same pharmaceutical company, with a consistent batch
number, as detailed in the “Background” section. The composition of each botanical drug in the SMC aligns with the
specifications required by the National Medical Products Administration, China. All trials followed the recommended
dosage from the drug package insert, administering 1.2g of SMC twice daily (once after dinner and once before bedtime).
This uniformity in source, composition, and dosage allows for consistency and comparability of prescriptions across
trials, ensuring homogeneity for the meta-synthesis.

Except for two trials,***®

all others reported AEs. Most trials compared the safety of SMC combined with psychiatric
drugs against psychiatric drugs alone, with reported AEs during these interventions listed in Appendix 6. Overall, SMC
was found to be safe and appears to mitigate some AEs associated with psychiatric medications. AEs from antipsychotics
in depressed patients included dizziness, dry mouth, gastrointestinal symptoms (eg, loss of appetite, nausea, diarrhea,
constipation), and weight gain. However, with the addition of SMC to the antipsychotic regimen, no dizziness (8.6% vs
0%) or gastrointestinal symptoms (8.6% vs 0%) were reported. The incidence of dry mouth remained unchanged (2.9%
vs 2.9%), while weight gain significantly decreased (from 8.6% to 2.9%). When compared to hypnotics alone, the
addition of SMC resulted in lower incidences of fatigue and daytime drowsiness (24.4% vs 2.0%). Adding SMC to
antidepressants led to a slight increase in blurred vision incidence (from 0% to 1.8%) and a significant decrease in sleep
disturbances (from 12.2% to 3.8%). Other symptoms, including dizziness, fatigue, daytime drowsiness, dry mouth,

gastrointestinal issues, sexual dysfunction, sweating, edema, and weight gain, showed no significant changes.

Assessment of Risk of Bias (RoB) in Individual Studies

Assessing RCTs Quality: ROB 2.0 Shows Moderate to High RoB

Of the 12 RCTs, while all claimed to use randomized groupings, only four explicitly detailed the method (random
number ‘c21b1(>,).19’2()"47"48 None described whether allocation concealment methods, such as sealed blinding codes, were
implemented. As a result, all RCTs were judged to have “some concerns” in the “randomization process” domain of the
ROB 2.0 tool. Eleven trials comparing psychotropic drugs alone versus their combination with SMC were rated as high
risk for “deviations from intended interventions” due to the lack of placebo controls, which unblinded participants and
implementers, potentially affecting outcomes. While blinding the intervention was challenging, blinding the outcome
assessors was feasible, yet none of the trials provided relevant information on this, raising further concerns in the
“outcome measurement” domain. Similarly, the remaining trial,*> which compared psychiatric drugs to SMC, was judged
to have concerns in these two domains as well due to the lack of clarity about blinding procedures.

One study®” raised concerns in the “missing outcome data” domain due to a 2.7% dropout rate, with these cases
excluded from the analysis. All other studies showed low risk in this domain due to no participant withdrawals. One
RCT*! had concerns in the “selective reporting outcome” domain, reporting only global scores of the Treatment
Emergent Symptom Scale (used to track drug-related AEs)’° without detailing specific AEs. Three trials were rated

as high risk in this domain: two***® did not provide information on drug-related AEs, and two?%*®

reported only on
the clinical efficacy rate of treatments for comorbid insomnia without addressing efficacy rate for depression
outcomes.

Overall, except for one trial rated as having “some concerns”, all were classified as having a high RoB (Figure 2A and B).
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Assessing NRCTs Quality: ROBINS-I Shows Moderate to High RoB

Two NRCTs were assessed as having low RoB in the “confounding” and “participants selection” domains due to their use of
standard diagnostic guidelines for participant screening. Baseline equivalence tests also indicated no significant differences
between groups, ensuring comparability. All participants completed the intervention, the methods were clearly defined, and there
were no deviations from the intended interventions. Thus, these two studies also received low RoB ratings in the “intervention
classification”, “deviations from intended interventions”, and “missing data” domains. However, neither study reported measures
to control for measurement or observer bias. One trial*® was deemed to have significant risk in the “selective reporting outcome”
domain, as it only provided the clinical efficacy rate of medications for comorbid insomnia, omitting primary depression

symptoms.
Overall, one NRCT had moderate RoB, while the other was classified as having serious RoB (Figure 2C and D).

Analyses of Outcome Measures
SMC vs Wiaijtlist Control or Placebo-SMC

No trials qualified for this comparison.

SMC vs Standard Care
Only one RCT addressed this comparison.*’ The study reported that both SMC and Estazolam effectively reduced
HAM-D; and PSQI scores in depressed patients with comorbid insomnia, with SMC demonstrating a more pronounced
effect. This effect persisted for one week after the cessation of treatment. Additionally, SMC significantly alleviated
patients’ concomitant anxiety, as evidenced by a decline in the Hamilton Rating Scale for Anxiety scores.

No studies compared the efficacy of SMC with psychotherapy.

Neuropsychiatric Disease and Treatment 2025:21 https: 173
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SMC Combined With Standard Care vs Standard Care

This category included 13 trials (participants = 884), comprising 11 RCTs and two NRCTs, all of which utilized
psychiatric drugs as standard care. No trial demonstrated evidence for the combined use of SMC with psychotherapy.
Meta-analyses were conducted for HAM-D, PSQI and QoLI global scores, and clinical efficacy rate.

HAM-D Global Scores

All trials (participants = 884) compared HAM-D scores between SMC combined with psychiatric drugs and psychiatric
drugs alone. Pooled analysis favored the combination therapy in reducing HAM-D scores [SMD = —0.92, 95% CI (—1.53,
—0.31), p < 0.01] (Figure 3). The Z-curve for HAM-D in TSA exceeded the required information size (RIS = 891),
confirming that the sample size was adequate for producing the current results (Appendix 7).

In addition to endpoint data, some trials reported HAM-D scores at various treatment stages (Appendix 8). A meta-
synthesis of these scores revealed that combination therapy resulted in greater reductions in HAM-D scores at the first
[SMD =—0.75, 95% CI (-1.29, —0.21), p < 0.01], second [SMD = —0.83, 95% CI (-1.37, —0.29), p < 0.01], fourth [SMD
= —1.04, 95% CI (-2.23, 0.16), p < 0.01], and eighth [-0.52, 95% CI (—1.08, —0.02), p = 0.04] weeks compared to
psychiatric drugs alone, with no significant difference observed at the sixth week [SMD = —1.05, 95% CI (-2.15, 0.05),
p = 0.06].

Subgroup analyses were carried out due to high heterogeneity, revealing significant interaction effects based on study
type (Chi? statistic 5.88, df = 1, p = 0.02), patients’ comorbid condition (Chi? statistic 10.94, df = 1, p < 0.01), and
psychiatric drugs used in the controls (Chi? statistic 66.76, df =2, p < 0.01). Both RCTs and NRCTs showed combined
therapies were more effective than psychiatric drugs alone in reducing HAM-D scores, albeit with high heterogeneity (/2
from 88 to 94). SMC combined with any psychiatric drug significantly reduced HAM-D scores compared to psychiatric
drugs alone, though high heterogeneity persisted (/> = 88). Among depressed patients without comorbid insomnia, no
significant difference was found between treatments in HAM-D scores reduction [SMD = —0.09, 95% CI (—0.32, 0.14),
p = 0.45], with no observed heterogeneity (/* = 0). However, in patients with comorbid insomnia, the combined therapy
significantly reduced HAM-D scores more than psychiatric drugs alone [SMD = —1.29, 95% CI (-1.96, —0.62), p < 0.01],
with high heterogeneity (/2 = 95). These findings suggest that heterogeneity may be linked to comorbid conditions,
though this remains partially unexplained. No interaction was identified in other subgroups (Appendix 9).

Meta-regression indicated a potential weak association between heterogeneity and publication year (I = 92.61%,
Tau? = 0.85, p= 0.04), while factors such as study sample size (* =94.45%, Tau® = 1.19, p= 0.72), study type (I =
89.54%, Tau® = 0.58, p= 0.06), patients’ comorbid condition (I* = 73.57%, Tau* = 0.14, p = 0.08), treatment duration (/>

SMC combined with Psychotropic Drugs  Psychotropic Drugs Standardised Mean

Study Total Mean SD Total Mean SD Difference SMD 95%-Cl  Weight
Chen 2015 34 5.30 3.80 34 5.70 3.70 —'— -0.11  [-0.58; 0.37] 7.7%
Cheng Q et al. 2012 31 1040 5.30 31 10.70 6.00 . - -0.05 [-0.55; 0.45] 7.7%
Cheng SY et al. 2012 40 6.80 1.60 40 7.00 1.50 - -0.13  [-0.57; 0.31] 7.8%
Du et al. 2022 54 9.20 1.90 54 10.70 2.10 : 3 I -0.74  [-1.13;-0.35] 7.8%
Jiao et al. 2014 57 940 2.70 52 10.10 2.60 - -0.26  [-0.64; 0.12] 7.8%
Liu et al. 2018 49 8.00 1.00 49 8.20 1.10 . -0.19  [-0.59; 0.21] 7.8%
Qian et al. 2024 35 18.10 3.00 35 2420 3.30 - I -1.91  [-2.48;-1.34] 7.5%
Song et al. 2014 40 6.80 1.60 40 6.90 1.50 . -0.06  [-0.50; 0.37] 7.8%
Tong et al. 2021 50 9.10 0.70 50 13.70 1.60 —+— -3.70  [-4.35; -3.04] 7.4%
Wang et al. 2023 45 1230 1.20 45 1550 1.70 - . -2.16  [-2.68;-1.63] 7.6%
Xiu et al. 2022 38 11.00 1.40 38 14.00 1.70 - -1.91  [-2.45; -1.36] 7.6%
Zhong 2023 50 7.90 1.30 50 8.20 240 = -0.15 [-0.55; 0.24] 7.8%
Zhu et al. 2010 46 5.80 2.90 40 8.50 3.90 - -0.79  [-1.23;-0.35] 7.7%
Random effects model 569 558 ’ -0.92 [-1.53;-0.31] 100.0%
Heterogeneity: 12 = 94%, <2 = 1.1861, p < 0.01 ! ! J '

Test for overall effect: z =-2.97 (p < 0.01) -4 2 0 2 4

Figure 3 Forest Plots of HAM-D Global Scores Assessed at Endpoints (SMC combined with Standard Care vs Standard Care).
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SMC combined with Psychotropic Drugs Psychotropic Drugs

Study Events Total Events Total Odds Ratio OR 95%-Cl Weight
Chen 2015 29 34 28 34 — 124 [0.34; 454] 17.4%
Cheng SY et al. 2012 39 40 39 40 Z 1.00 [0.06; 16.56] 4.1%
Du et al. 2022 48 54 40 54 — 2.80 [0.99; 7.96] 18.8%
Liu et al. 2018 45 49 44 49 —_— 1.28 [0.32; 5.08] 15.2%
Qian et al. 2024 34 35 25 35 —'—'-— 13.60 [1.63;113.25] 3.0%
Song et al. 2014 39 40 39 40 ; 1.00 [0.06; 16.56] 4.1%
Wang et al. 2023 43 45 36 45 —‘—-'— 5.38 [1.09; 26.49] 6.8%
Zhong 2023 46 50 45 50 —_— 1.28 [0.32; 5.07] 15.2%
Zhu et al. 2010 41 46 31 40 ——;— 2.38 [0.73; 7.81] 15.3%
Common effect model 393 387 ‘ 2.35 [1.47; 3.771 100.0%
Heterogeneity: %= 0%, ?= 0, p =0.56 ! ! ! {

Test for overall effect: z = 3.56 (p < 0.01) 0.01 0.1 1 10 100

Figure 4 Forest Plots of Clinical Efficacy Rate (SMC combined with Standard Care vs Standard Care).

= 82.13%, Tau* = 0.24, p = 0.92), and control medication (* = 0%, Tau” = 0, p= 0.34) did not account for heterogeneity

(Appendix 10).
Sensitivity analysis further validated the overall robustness of the results (Appendix 11).

Clinical Efficacy Rate
Clinical efficacy rate was assessed in nine trials (participants = 780). All but one study, which employed an antipsychotic
as an active control, utilized antidepressants. The results favored SMC combined with psychiatric drug, showing
a significantly higher clinical efficacy rate than administering psychiatric drug alone [OR = 2.35, 95% CI (1.47, 3.77),
p < 0.01] (Figure 4).

PSQI Global Scores
Seven trials (participants = 667) employed PSQI global scores as an outcome, all employing an RCT design with
participants having comorbid insomnia. Each study used antidepressants as the psychiatric intervention. Pooled analysis
favored SMC combined with antidepressants in reducing PSQI scores [SMD = —1.53, 95% CI (-1.95, —1.11), p < 0.01]
(Figure 5), and the sufficiency of the sample size for this comparison was affirmed by TSA (Appendix 12).

No interaction was identified in the subgroup analysis (Appendix 13).

Qoll Global Scores
Three RCTs (participants = 288) used QoLI as an outcome, with antidepressants as the psychiatric drug in all trials. The

SMC combined with Psychotropic Drugs  Psychotropic Drugs Standardised Mean

Study Total Mean SD Total Mean SD Difference SMD 95%-Cl  Weight
Du et al. 2022 54 470 1.20 54 7.10 1.40 -—0—‘- -1.83  [-2.28;-1.38] 14.5%
Jiao et al. 2014 57 480 1.80 52 6.30 2.00 . - -0.78  [-1.18;-0.39] 15.1%
Liu et al. 2018 49 6.50 1.10 49 7.30 0.30 —v— -0.98  [-1.40; -0.56] 14.8%
Wang et al. 2023 45 10.30 1.80 45 13.70 2.00 — -1.77  [-2.26; -1.28] 14.1%
Xiu et al. 2022 38 540 0.60 38 7.30 0.90 —& -2.46  [-3.06; -1.86] 12.8%
Zhong 2023 50 6.30 1.20 50 8.50 2.10 . = -1.28 [-1.71;-0.84] 14.7%
Zhu et al. 2010 46 460 1.60 40 7.50 1.60 ——°-‘— -1.80 [-2.30;-1.29] 13.9%
Random effects model 339 328 ‘ -1.53 [-1.95; -1.11] 100.0%
Heterogeneity: /2 = 82%, 2 = 0.2629, p < 0.01 ! ) ! ! ' )

Test for overall effect: z =-7.16 (p < 0.01) -3 -2 -1 0 1 2 3

Figure 5 Forest Plots of PSQI Global Scores (SMC combined with Standard Care vs Standard Care).
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results favored SMC combined with antidepressants, demonstrating a higher QoLI scores than administering antidepres-
sants alone [SMD = 1.88, 95% CI (1.36, 2.40), p < 0.01] (Figure 6).

Publication Bias Test

We performed a publication bias test based on HAM-D scores (Appendix 14 and Figure 7). The studies displayed
a marked asymmetry around the center line, indicating a significant risk of publication bias (p < 0.01). The Trim and Fill
method identified no missing studies, with the iterative process concluding at diff = 0, indicating robust results despite

potential publication bias (Appendix 15).

Certainty and Quality of Evidence

The certainty and quality of evidence from meta-analyses of four outcomes are summarized in Appendix 16. As per the
GRADE system, the quality of evidence ranged between very low and low ratings, with three outcomes rated as “Very
low” and one rated as “Low”. The predominant factor for downgrading the evidence quality included substantial RoB

SMC combined with Psychotropic Drugs  Psychotropic Drugs Standardised Mean
Study Total Mean SD Total Mean SD Difference SMD 95%-Cl  Weight
Liu et al. 2018 49 8.90 1.20 49 6.20 1.00 :——'— 243 [1.90; 2.95] 31.8%
Wang et al. 2023 45 8.30 1.00 45 6.50 1.10 - 1.70 [1.21;2.18] 33.4%
Zhong 2023 50 8.50 1.30 50 6.30 1.50 - 1.56 [1.11;2.00] 34.8%
Random effects model 144 144 ’ 1.88 [1.36;2.40] 100.0%
Heterogeneity: /> = 70%, t = 0.1477, p = 0.04 : ! ' J J J '
Test for overall effect: z =7.11 (p < 0.01) -3 -2 -1 0 1 2 3

Figure 6 Forest Plots of QoLIl Global Scores (SMC combined with Standard Care vs Standard Care).

20 2

SND of effect estimate
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Figure 7 Publication Bias Test Based on HAM-D Global Scores.
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within the included trials and the high heterogeneity across the trials. Some of the included trials were NRCT rather than
RCT designs, further contributing to initial downgrade.

Discussion

Summary of Findings

This review summarized the current knowledge of SMC use for depression with or without comorbid insomnia. For
depressed patients without comorbid insomnia, there was no significant difference in HAM-D score reduction between
SMC combined with psychiatric drugs and psychiatric drugs alone. Conversely, for depressed patients with comorbid
insomnia, the addition of SMC resulted in a further reduction of HAM-D scores by 0.1 to 6.1 points and PSQI scores by
0.8 to 3.4 points. Previous studies showed that the estimated minimal clinically important difference, representing the
smallest amount an outcome must change to be meaningful to patients,”' for HAM-D ranged from 3 to 5 points,** and for
PSQI from 2.5 to 2.7 points.> Thus, the addition of SMC to standard care might have meaningful effects for improving
patients’ mood and sleep. Patients responded to SMC as early as one week after administration, with the effect lasting at
least eight weeks without diminishing. The addition of SMC also alleviated insomnia symptoms and improved patients’
QoL. The cumulative sample size of the meta-analysis was sufficient. The evidence supporting these findings was rated
very-low-to-low quality due to inadequate blinding and underuse of RCT design. Insufficient data prevented comparisons
of SMC with waitlist control, placebo-SMC, or antidepressants, rendering its effectiveness as an alternative unclear.
Similarly, no data were available to evaluate differences between SMC combined with psychotherapy and psychotherapy
alone. Although the combination of SMC with antidepressants slightly increased the risk of blurred vision, SMC overall
demonstrated good tolerability. Additionally, SMC significantly reduced the incidence of dizziness, gastrointestinal
symptoms, and weight gain associated with antipsychotics, as well as fatigue and daytime drowsiness related to
hypnotics, and sleep disturbances linked to antidepressants.

Overall, combining SMC with psychiatric drugs appeared safe and reduced the incidence of common AEs associated
with these medications. However, due to quality deficiencies in most trials, no definitive conclusions could be drawn
regarding its applicability as an adjunctive therapy for depressed patients with comorbid insomnia. The main findings of
this study are summarized in bullet points under the “Research & Clinical Insights” box (See Box 1).

Strengths, Limitations, and Comparison With Previous Systematic Reviews

With over 30 years of extensive use in China and growing popularity in Europe and North America,'® a comprehensive
evaluation of CCPP’s efficacy and safety, including SMC, is essential. This study was the first systematic review to assess
SMC’s role in managing depression, offering significant value for guiding psychiatrists’ clinical decision-making.

Two Chinese and one English systematic reviews/meta-analyses have evaluated SMC for insomnia.'”-*** However,
these reviews improperly included trials lacking valid diagnostic criteria, those without internationally recognized sleep
questionnaires or objective parameters, and trials where the control group’s hypnotic differed from that in the interven-
tion group (hypnotic + SMC). Such inconsistencies introduced extra variability, complicating result interpretation. One

Box | Key Research & Clinical Insights Summarized in This Study

Research & Clinical Insights

® Limited Efficacy for Depression Without Comorbid Insomnia: SMC shows minimal benefits for depression without comorbid insomnia,
with improvements limited to reducing sleep disturbances caused by antidepressants.

® Potential Benefits for Comorbid Depression and Insomnia: Adding SMC to antidepressants may significantly improve depressive and
sleep symptoms in depressed patients with comorbid insomnia.

® Good Safety Profile: SMC appears to be safe when used alongside conventional antidepressants.

® Poor Evidence Quality: The current evidence is of low quality, requiring caution in clinical use and further high-quality research.

® Research Recommendations: Future studies should include placebo-controlled trials and comparisons with psychotherapy to address

existing gaps.
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review”> mistakenly classified an NRCT*® as an RCT for analysis and RoB evaluation, while the other two'’** suffered
from incomplete retrieval and inclusion, further undermining their reliability.

Our review not only introduced a novel theme but also employed a more rigorous methodology compared to existing
systematic reviews. Key innovations included: (1) expanded inclusion of eligible trials and minimized variability through
updated retrieval and stricter selection criteria; (2) assessment of RoB in both RCTs and NRCTs using appropriate tools,
which previous reviews overlooked;'""*** (3) incorporation of participants’ QoL as a secondary outcome, addressing
a critical issue inadequately covered before; and (4) application of TSA to evaluate sample size adequacy, absent in prior
SMC-related reviews.

However, some limitations must be acknowledged. First, the poor methodological quality of included trials under-
mined evidence reliability. Second, despite sensitivity, subgroup, and meta-regression analyses, high heterogeneity
remained not fully explained. This does not warrant exclusion of low-quality trials, as a prior methodological study
indicates risks in excluding trials due to the unclear distinction between high- and low-quality evidence.”® TSA analysis
confirmed adequate sample size for meta-synthesis, and result robustness was supported by subgroup, meta-regression,
and sensitivity analyses, showing that none of the influencing factors significantly altered overall findings. As more
studies accumulated, future updates of the systematic review should consider including trials with greater homogeneity
(uniform diagnostic criteria, treatment protocols, and outcomes) to improve comparability and reduce heterogeneity in
pooled analyses. Finally, all trials were conducted in China, potentially inflating the perceived effectiveness of TCM
therapies due to cultural confidence.'> There may also be a bias towards reporting positive outcomes,'” evidenced by
significant publication bias (Figure 7). The applicability of these findings beyond Chinese communities is limited,
although some CCPPs with sedative and mood-regulating effects have been registered and made available in Western
countries like Australia®® and the Netherlands,” laying groundwork for further research on their applicability in diverse
populations.

Interpretation of Findings

Evidence-based practice extends beyond efficacy, requiring consideration of patient preferences in treatment selection.’®
While antidepressants are commonly prescribed for depression with generally satisfactory outcomes, their prevalent AEs raise
concerns and contribute significantly to non-adherence.’” Consequently, many patients turn to CAM, viewed as “natural” and
having fewer AEs than antidepressants.®” A systematic review also found CAM therapies may be more cost-effective than
usual care in many conditions.®' Thus, assessing whether SMC is a safe and effective alternative to antidepressants is critical.
However, no studies have yet compared SMC to waitlist control, placebo, or antidepressants in treating depression.

Over 90% of the reviewed trials examined whether adding SMC to psychotropic drugs augments efficacy or reduces
AEs. This co-administration is an established practice in China for managing mental illness,'> though less so in Western
countries. Our findings highlighted this combination as a promising option and offered insights for policymakers of other
countries to consider WHO’s recommendation of integrating traditional medicine into the national healthcare system.®*
While CCPP, as a CAM product, may cause some adverse drug reactions,®® current evidence showed that combining
SMC with psychotropic drugs reduced common AEs such as fatigue, daytime sleepiness, dizziness, gastrointestinal
issues, and weight gain compared to psychotropic drugs alone (Appendix 6). Evidence-based psychotherapies like
cognitive-behavioral therapy, interpersonal therapy, acceptance and commitment therapy, problem-solving therapy, and
self-management/self-control therapy are also first-line treatments for depression,®*®> particularly for those seeking non-
medication options.** Whether SMC can serve as a viable alternative or complement to these therapies remained
unresolved. Given that depression is a leading indication for CAM use and a strong predictor of its utilization,** high-
quality RCTs are warranted to address these gaps.

Subgroup analysis showed that in depressed patients without comorbid insomnia, adding SMC to antidepressants only
reduced AEs, particularly sleep disorders, but did not significantly amplify efficacy. In contrast, for those with comorbid
insomnia, SMC both reduced AEs and enhanced antidepressive effects, with patients remaining responsive to the
medication for up to eight weeks, though slightly diminished after six weeks. Accumulated evidence has established
a bidirectional relationship between depression and insomnia, in which comorbid insomnia complicates depression

treatment, while addressing insomnia improves depression outcomes.®® Given that SMC is known to aid insomnia,'’
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we hypothesize that SMC may alleviate depressive symptoms both by its direct mood-regulating effects and through
improving insomnia. Together, SMC offers substantial benefits for depression with comorbid insomnia, while in cases
without comorbid insomnia, it may primarily serve to reduce antidepressant-related AEs.

Some animal and pharmacological studies have explored the mechanisms by which SMC regulates mood and improves
sleep. SMC is rich in tryptophan,'® an amino acid that metabolizes through serotonin or kynurenine pathways, playing
a critical role in depression-related factors like neuroinflammation, chronic stress, gut microbiota dysregulation, and brain-
derived neurotrophic factor (BDNF) expression.®” A deficiency®® or impaired metabolism® of tryptophan disrupts serotonin
biosynthesis, increasing susceptibility to depression, while higher tryptophan availability boosts serotonin levels and alleviates
depressive symptoms.®® Sleep disorders are also linked to reduced tryptophan levels,”® and increased intake improves sleep by
shortening sleep onset latency, extending total sleep time, and reducing wakefulness.”' Some scholars suggest that trypto-
phan’s benefits on sleep may be mediated by not only neuronal serotonin but also melatonin produced by peripheral cells.”* Li
et al confirmed the involvement of melatonin receptors in SMC’s antidepressive and sedative effects through network
pharmacology and functional enrichment analysis.”> In open-field and forced swimming tests, SMC reduced depressive-
like behavior and improved sleep in sleep-deprived rodents, showing effects similar to Ramelteon.”> Additionally, SMC

%75 and jujuboside A,”* which contribute to its therapeutic

contains metabolites like saikosaponin,”* paconiflorin,”* quercetin,
effects. Saikosaponin modulates neuroinflammation, the brain-gut axis, and oxidative stress, supporting its antidepressive
properties.”® Paeoniflorin enhances monoaminergic neurotransmitters, neurogenesis, neuroplasticity, and neuroprotection
while suppressing neuroinflammation, contributing to its antidepressive effects.”” Quercetin mitigates corticosterone-
induced depression-like behaviors, partially through the repression of neuroinflammation and oxidative damage.”®
Jujuboside A’s antidepressive effect is linked to the activation of BDNF and its receptors and regulators.”’ Jujuboside
A can also induce increased expression of gamma-aminobutyric acid A receptor (al, a5, B2) genes, thereby exerting
a sedative-hypnotic effect.*" Collectively, these findings may elucidate the biological effects of SMC.

While SMC holds promise as an adjunctive treatment for depression, caution is required in interpreting current positive
findings due to several reliability concerns. First, a previous systematic review indicated a dropout rate of about 10% in herbal
medicine RCTs.*! However, our review found that 13 trials (92.9%) did not report any attrition (Figure 2), which is atypical for
depression® and insomnia'? clinical trials. Second, adequate blinding of personnel, participants, and evaluators is crucial to
minimize RoBs in intervention and evaluation, particularly since primary outcome measures in depression trials often rely on
participants’ self-reports or clinicians’ subjective assessments.'> While placebos are feasible for proper blinding in natural
product trials, none of the reviewed trials implemented adequate allocation concealment and blinding (Figure 2). Additionally,
selective outcome reporting was another significant concern, as none of the studies provided pre-registration information,
compromising trial transparency and hindering replication efforts across laboratories.®> Thus, prospective registration and
protocol submission are vital for future research. Finally, depression is a highly relapsing and recurrent disorder; most patients
will eventually experience either a relapse (a depressive episode within six months after response or remission) or recurrence
(another episode after six months) if not continuously treated.** Our prior study on comorbid depression and insomnia in peri-
menopausal women reported significant rebounds in depressive symptoms after treatment cessation.® However, only one
reviewed trial had a follow-up period of just one week,* severely limiting our ability to judge the medium- to long-term
efficacy and safety of SMC in managing depression.

Conclusion

Data are insufficient to determine if SMC can replace standard antidepressive care, although it may serve as an adjunct.
Our study indicates that for depressed patients without comorbid insomnia, adding SMC to antidepressants alleviates
sleep disorders caused by medication without augmenting efficacy. In contrast, for depressed patients with comorbid
insomnia, SMC not only reduces antidepressants-related AEs, such as gastrointestinal symptoms, weight gain, and sleep
disturbances, but also enhances efficacy, with patients remaining highly responsive to the medication even after eight
weeks of administration. Nonetheless, the credibility of this evidence is significantly undermined by the poor quality of
the included studies. Overall, current evidence is insufficient to conclusively support SMC as an alternative or adjunct to
standard depression treatments. Well-designed RCTs with adequate follow-up are required to reassess the practical
applicability of administering SMC in depression management.
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