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Objective: Co-administration of psychotropic medications is common in major depressive disorder (MDD), yet its patterns and
predictors remain underexplored in drug-naive patients. This study aimed to characterize the prevalence and correlates of co-
administration strategies at treatment initiation in China.

Methods: In this multicenter, real-world study, we enrolled 1330 drug-naive adults experiencing a depressive episode.
Sociodemographic, clinical, and treatment data were collected at baseline. Univariate and multivariable logistic regression analyses
identified factors associated with co-administration.

Results: Co-administration was utilized in 27.14% of patients. Antipsychotic augmentation was the most common strategy (18.87%),
surpassing the use of multiple antidepressants (7.89%), while mood stabilizers (lithium 3.76%; valproate 2.78%) were less frequent.
Patients receiving co-administration were typically male, older, had lower education/income, and more severe depressive symptoms.
The most prescribed adjunctive antidepressants were SNRIs, NaSSAs, bupropion, and trazodone; the most common antipsychotics
were quetiapine, olanzapine, aripiprazole, and risperidone. Multivariable analyses identified sympathetic arousal (OR=1.64) and leaden
paralysis (OR=1.30) as key independent predictors.

Conclusion: Co-administration, particularly with antipsychotics, is frequently employed at the first treatment encounter for MDD in
China. This practice appears to be a symptom-driven approach, targeting specific features like sympathetic arousal and leaden
paralysis, which may reflect a pragmatic adaptation to local clinical realities beyond standard guidelines. Due to exploratory nature
of the study, these findings are just hypothesis-generating, warranting further validation through more robust, longitudinal studies.
Keywords: major depressive disorder, drug-naive, antipsychotics, co-administration, real-world study, China

Introduction
Major depressive disorder (MDD) is a leading cause of global disability, with pharmacological treatment remaining
a cornerstone of management.' > While antidepressant monotherapy is the recommended first-line treatment for MDD,
real-world prescribing patterns often deviate from this approach. Studies indicate that 30-60% of patients receive co-
administration therapy (concurrent use of >2 psychotropic drugs).*® However, this practice has been disproportionately
studied in treatment-resistant or chronic populations rather than in drug-naive individuals with unipolar MDD.
Co-administration strategy is increasingly common yet controversial in early-stage MDD.”* This evidence gap is
particularly salient in the context of drug-naive patients, who are presumed to require simpler initial regimens according
to most guidelines.”'' Emerging data suggest that clinicians frequently deviate from this paradigm. For instance,
a European study found that 29.5% of MDD patients received antidepressant combinations regardless of treatment
history.® The drivers behind co-administration in drug-naive patients are poorly understood but may include clinical
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factors such as greater illness severity and specific symptom profiles (eg, insomnia, agitation, or atypical features), as
well as sociodemographic factors like socioeconomic status and educational level, which can influence help-seeking
behaviors and treatment expectations.

This gap in knowledge is especially critical in China, where cultural perceptions of mental illness, uneven distribution
of mental health resources, and healthcare system policies may uniquely shape prescribing patterns.'*'* To date, no
large-scale study has specifically investigated the prevalence and correlates of co-administration in drug-naive MDD
patients within the Chinese healthcare setting. Here, we present the first large-scale, multicenter analyses to address this
gap. Using real-world data from drug-naive Chinese adults with unipolar MDD, this study aims to:

1. Quantify the prevalence of co-administration and describe the specific types of psychotropic medications (eg,
antipsychotics, mood stabilizers, multiple antidepressants) used in this population.

2. Identify the key sociodemographic (eg, age, gender, education, income) and symptom-specific (assessed via the
Inventory of Depressive Symptomatology, Self-Report [IDS-SR30]) predictors associated with the use of co-
administration strategies at treatment initiation.

Materials and Methods

Study Design

Data was derived from a multicenter cohort study (National key research and development program of China — Clinical
Cohort Platform for Mental Disorders, study ID: 2017YFC1311101) from August 2020 to November 2021. A total of 23
tertiary and secondary psychiatric hospitals and psychiatric departments in general hospitals across China participated in
the study. Drug-naive MDD patients were consecutively enrolled.

Ethical Approval and Informed Consent

This multicenter, non-interventional, observational study was conducted in accordance with the principles of the
Declaration of Helsinki. The study protocol, which served as a data collection platform for patients with Major
Depressive Disorder, was reviewed and approved by the Ethics Committee of the lead center, Beijing Anding Hospital
(Approval No. 2019-90). Written informed consent was obtained from all individual participants included in the study
prior to any data collection, in line with the requirements of the lead center’s ethics approval and the respective local
Institutional Review Boards (IRBs) of all participating hospitals.

Participants

The inclusion criteria were as follows: (1) Outpatient or inpatient aged 18-65; (2) Met diagnostic criteria of ICD-10 for
depressive episode/recurrent depressive disorder after thorough evaluation by a qualified psychiatrist; (3) The total score
of The Inventory of Depressive Symptomatology, Self-Report (IDS-SR30) was >14 during screening period; (4) Were
drug-naive, defined as having no lifetime history of any psychiatric medication use for any mental disorder prior to study
enrollment. This criterion ensured that all patients, regardless of whether they were experiencing their first or a recurrent
depressive episode, were initiating their first-ever pharmacological treatment for depression.; (5) Prescribed with
antidepressants at their first visit at outpatients and inpatients.

The exclusion criteria were: (1) Diagnosis of bipolar disorder, schizoaffective disorder, or schizophrenia. (2)
Utilization of herbal or traditional Chinese medicine that may affect the central nervous system (such as Shugan Jieyu
Capsule, Morinda officinalis capsule, St. John’s Wort extract, Wuling capsule, Jiuwei Zhenxin granule, Tianmeng oral
fluid, Shumian capsule, etc). (3) Use of flupentixol and melitracen. As a fixed-dose combination product, it is commonly
used in China for mild to moderate depression and anxiety. It was excluded because it contains the typical antipsychotic
flupentixol, and its use would confound the analyses of co-administration patterns involving antidepressants and
adjunctive antipsychotics. (4) Participated in interventional clinical trials within 3 months. Patients with suicidal ideation
were not excluded, as this study aimed to reflect the real-world clinical profile of drug-naive MDD patients.
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Data Collection

The collected information includes: (1) Sociodemographic data: age, gender, educational level, place of residence,
occupational status, monthly income and insurance status; (2) Medical history: age of onset, number of depressive
episodes, the course of current episode; family history of mental illness, and general medical condition; (3) Prescriptions
have to written simultaneously at study entry.

Patients also self-rated Sheehan Disability Scale (SDS) and Quality of Life Enjoyment Satisfaction Questionnaire
Short Form (Q-LES-Q-SF) under the guidance of a clinician. Depression severity was assessed using the 30-item
Inventory of Depressive Symptomatology Self-Report (IDS-SR30), with scores categorized as mild (14-25), moderate
(26-38), and severe (>39).'*!°

Statistical Analyses

Monotherapy was defined as treatment with a single antidepressant, without concomitant use of antipsychotics or mood
stabilizers. Co-administration was defined as the use of more than one antidepressant, and/or an antidepressant
augmented with an antipsychotic or a mood stabilizer (lithium or valproate). For the purpose of this analysis,
benzodiazepines and other sleep aids (eg, zolpidem) were not considered part of the co-administration strategy. This
distinction was made because these medications are typically used as adjunctive treatments for transient symptomatic
relief (eg, insomnia, agitation) and do not constitute a core antidepressant or disease-modifying strategy. Their usage
patterns are reported separately. The prevalence of co-administration treatment was calculated as the proportion of
patients receiving such regimens relative to the total study sample, expressed as a percentage with the corresponding
numerator and denominator.

Data distribution was evaluated by Kolmogorov—Smirnov test. Continuous data were expressed by median and
interquartile range (IQR, statistical analyses: Wilcoxon rank-sum test), with categorical variables analyzed by Pearson
Chi-squared or Fisher exact test. Binary logistic regression analysis was applied to find independent variables. All
P-values were two-tailed, defined <0.05 as significant for every analysis. Data analyses were performed employing the
Statistics Analysis System (SAS version 9.4). A stepwise multivariate logistic regression was performed to identify
factors associated with co-administration treatment. While this approach allows for data-driven exploration of potential
predictors, its inherent limitations in statistical inference are acknowledged and further discussed.

Results

A total of 1330 MDD patients were included in this analyses. Among them, 71.13% were female, 30.45% had recurrent
depressive episodes, 15.26% had a family history of mental disorders, and 23.08% had general medical conditions. In
terms of the severity of depression, 4.66% were classified as mild, 27.97% as moderate, and 67.37% as severe.

Prevalence and Types of Co-Administration Strategies

Co-administration therapy was employed in 27.14% (n=361) of the drug-naive cohort. Among these patients, augmenta-
tion with antipsychotics was the most common strategy (18.87%, n=251), followed by the use of multiple antidepressants
(7.89%, n=105). Mood stabilizers were less frequently prescribed, with lithium and valproate used in 3.76% (n=50) and
2.78% (n=37) of patients receiving combination therapy, respectively. Concomitant use of benzodiazepines or other sleep
aids was common in the overall sample, observed in 47.74% (n=635) of patients.

Univariate Predictors of Co-Administration Treatment

Univariate analyses identified several factors associated with co-administration (Table 1). Patients receiving combination
therapy were significantly more likely to be male, older, and to have lower educational attainment and monthly income.
They also had a shorter duration of the current depressive episode. Clinically, this group demonstrated greater functional
impairment, as evidenced by higher total scores on the Sheehan Disability Scale (SDS), particularly in the “work/school”
and “family life/home responsibilities” domains. Moreover, they presented with more severe depressive symptoms,
indicated by significantly higher total scores on the IDS-SR30 and elevated scores on specific items including mid-
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Table | Patients’ Sociodemographic and Clinical Characteristics

Characteristics Monotherapy Co-Administration Value P
(n =969) (n=361)
Gender, n (%) 8.7756 0.0031
Male 258(26.63) 126(34.90)
Female 711(73.37) 235(65.10)
Age, median (Ql, Q3), years 27(21, 36) 29(21, 42) 2.4855 0.0129
Educational status, n (%) 10.0043 0.0016
Postgraduate or above/university/college 530(55.04) 163(45.28)
High school/middle school/elementary school/none 433(44.96) 197(54.72)
Occupational status, n (%) 1.7982 0.4069
Housewife(househusband)/retired/unemployed 198(21.50) 67(18.93)
Full-time/part-time 491(53.31) 203(57.34)
Student 232(25.19) 84(23.73)
Income, n (%), yuan per month 22.4643 <0.0001
3000-8000 262(29.08) 141(40.99)
<3000 398(44.17) 147(42.73)
>8000 241(26.75) 56(16.28)
Age of onset, median (Ql, Q3), years 25(19, 34) 27(18, 40) 1.9364 0.0528
Course of MDD, median (QI, Q3), months 30(8, 102) 26(8, 106) 0.0543 0.9567
Course of current episode, median (Ql, Q3), months 12(4, 40) 12(4, 25) —2.0662 0.0388
Number of episodes, median (QI, Q3) (1, 2) I(1, 2) 1.5865 0.1126
First episode, n (%) 681(70.28) 244(67.59) 0.8977 0.3434
SDS total score, median (Ql, Q3) 15(9, 21) 17(10, 22) 2.688I 0.0072
SDS work/school score, median (Ql, Q3) 5(2, 8) 6(3, 8) 2.9897 0.0028
SDS social life score, median (QI, Q3) 53, 8) 6(3, 8) 0.9109 0.3623
SDS family lifelhome responsibilities score, median (QI, Q3) 5(2,7) 6(3, 8) 3.2220 0.0013
Q-LES-Q-SF total score, median (Ql, Q3) 17(14, 20) 16(14, 20) —1.8250 0.0680
IDS-SR30 total score, median (Ql, Q3) 43(35, 52) 48(37, 60) 5.0635 <0.0001
Severity of depression*, n (%) 7.5479 0.0230
Mild 41(4.23) 21(5.82)
Moderate 290(29.93) 82(22.71)
Severe 638(65.84) 258(71.47)
Item scores of IDS-SR30
Item 1, Sleep onset insomnia, median (QI, Q3) 2(1, 3) 2(1, 3) 1.5783 0.1145
Item 2, Mid-nocturnal insomnia, median (QI, Q3) 2(1, 3) 2(1, 3) 3.1072 0.0019
Item 3, Early morning insomnia, median (QI, Q3) 1(0, 3) 2(1, 3) 4.4335 <0.0001
Item 4, Hypersomnia, median (QI, Q3) 10, I) 1(0, 2) 5.4012 <0.0001
Item 5, Mood (sad), median (QI, Q3) 2(2, 3) 2(2, 3) -0.5169 0.6052
Item 6, Mood (irritable), median (QI, Q3) 2(1, 2) 2(1, 3) 0.8282 0.4076
Item 7, Mood (anxious), median (QI, Q3) 2(1, 3) 2(2, 3) 0.4167 0.6769
Item 8, Reactivity of mood, median (QI, Q3) 2(1, 2) 2(1,2) 3.2358 0.0012
Item 9, Mood variation, median (QI, Q3) 1(0, 2) 2(0, 2) 2.1716 0.0299
Item 10, Quality of mood, median (QI, Q3) 2(1, 3) 2(1, 3) 1.4141 0.1573
Item |1, Increased appetite, median (QI, Q3) I(1, 2) I(1, 2) 1.6652 0.0959
Item 12, Decreased appetite, median (QI, Q3) 1(0, 2) I(1, 2) 2.9645 0.0030
Item 13, Weight increase, median (QI, Q3) 1(0, 3) 2(1, 3) 2.5100 0.0121
Item 14, Weight decrease, median (QI, Q3) 1(0, 3) 2(1, 3) 3.2709 0.0011
Item 15, Concentration/decision-making, median (QI, Q3) 2(1, 3) 2(1, 3) 1.3495 0.1772
Item 16, Outlook (self), median (QI, Q3) 2(1, 3) 2(1, 3) 0.3602 0.7187
Item 17, Outlook (future), median (QI, Q3) 2(1, 3) 2(1, 3) 1.8814 0.0599
Item 18, Suicidal ideation, median (Ql, Q3) I(1, 2) 2(1, 2) 42322 <0.0001
Item 19, Involvement, median (QI, Q3) 2(1, 3) 2(1, 3) 2.3322 0.0197
Item 20, Energy/fatigability, median (QI, Q3) 2(1, 2) 2(1, 3) 2.6501 0.0080
Item 21, Pleasure/enjoyment (excluding sex), median (QI, Q3) 2(1, 2) 2(1,2) 3.4958 0.0005
Item 22, Sexual interest, median (QI, Q3) I(1, 2) 2(1, 3) 4.8745 <0.0001
(Continued)
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Table | (Continued).

Characteristics Monotherapy Co-Administration Value P
(n=969) (n=361)

Item 23, Psychomotor slowing, median (QI, Q3) I(1, 2) 2(1, 2) 2.6567 0.0079
Item 24, Psychomotor agitation, median (QI, Q3) I(1,2) 1(1, 3) 4.3859 <0.0001
Item 25, Somatic complaint, median (QI, Q3) I(1, 2) (1, 2) 3.1535 0.0016
Item 26, Sympathetic arousal, median (QI, Q3) I(1, 2) 2(1, 2) 3.7423 0.0002
Item 27, Panic/phobic symptoms, median (QI, Q3) I(1, 2) I(1,2) 3.5669 0.0004
Item 28, Gastrointestinal, median (QI, Q3) 1(0, 2) 1(0, 2) 4.4626 <0.0001
Item 29, Interpersonal sensitivity, median (QI, Q3) 2(1, 3) 2(1, 3) 12618 0.2070
Item 30, Leaden paralysis/physical energy, median (QI, Q3) 2(1, 3) 2(2, 3) 1.9618 0.0498
With a family history of mental disorders, n (%) 141(14.55) 62(17.17) 1.3996 0.2518
With general medical conditions, n (%) 229(23.63) 78(21.61) 0.6080 0.4355

Notes: Bold P-values indicate statistical significance (P < 0.05). *Severity of depression was determined by the total score of IDS-SR30: mild: 14-25; moderate: 26-38; severe: 239.
Abbreviations: n, number of participants; QI, lower quartile; Q3, higher quartile; MDD, major depressive disorder; SDS, Sheehan Disability Scale; Q-LES-Q-SF, Quality of
Life Enjoyment Satisfaction Questionnaire Short Form; IDS-SR30, The Inventory of Depressive Symptomatology, Self-Report 30 items.

nocturnal insomnia, early morning insomnia, hypersomnia, mood variation, reactivity of mood, appetite and weight
changes, suicidal ideation, anhedonia, and various somatic symptoms (see Table 1 for details). Bonferroni correction was
not applied in this exploratory univariate analysis.

Multivariate Analyses of Factors Associated with Co-Administration Treatment

The stepwise multivariate analyses revealed that lower scores on psychomotor slowing (OR=0.65, 95% CI=0.505-0.844)
and somatic complaint (OR=0.721, 95% CI=0.563-0.923), and higher scores on sympathetic arousal (OR=1.636, 95%
CI=1.307-2.049) and leaden paralysis/physical energy (OR=1.295, 95% CI=1.033-1.625) were significantly associated
with co-administration treatment (Table 2).

The Overall Usage of Antidepressants and Other Medications

The use of antidepressants by class was compared between monotherapy and co-administration treatment (Table 3).
Significant differences were found in the use of SSRIs, NaSSAs, bupropion, and trazodone between the two groups (P
values all < 0.01). Trazodone’s higher use in co-administration likely reflects its role in addressing insomnia—a frequent
target in combination regimens. The overall use of benzodiazepines, sleep aids, and non-benzodiazepine anxiolytics is
listed in Table 4. The proportion of antipsychotics in overall medication use is detailed in Supplemental Table 1, with the

most frequently prescribed antipsychotic medications for quetiapine (53.29%), olanzapine (24.32%), aripiprazole
(8.49%), and risperidone (4.25%).

Discussion
In this real-world study of strictly drug-naive MDD patients in China, 27.14% initiated treatment with a co-administration

strategy. This prevalence provides a crucial benchmark for this understudied population. While this figure is lower than the

Table 2 Factors Associated with Co-Administration Treatment

Factors B S« x? P OR | 95%ClI

Psychomotor slowing | —0.4264 | 0.2789 | 7.6636 0.0056 0.653 | 0.505, 0.844
Somatic complaint —0.3271 | 0.1309 | 10.6151 | 0.0011 0.721 | 0.563, 0.923
Sympathetic arousal 04925 | 0.1262 | 6.7183 | 0.0095 1.636 | 1.307, 2.049
Leaden paralysis 0.2589 0.1146 | 18.4708 | <0.0001 | 1.295 | 1.033, 1.625

Notes: The table indicates the association between the IDS-30 items and co-administration treatment in
the multivariate analysis. The 95% confidence interval (Cl) is provided for each factor. A p-value less than
0.05 is considered statistically significant.
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Table 3 Classes of Antidepressants in Monotherapy/Co-Administration Treatment

Monotherapy n (%) | Co-Administration n (%) | Value | P

SSRls 705(72.76) 246(68.14) 2.7449 | 0.0976
SNRIs 112(11.56) 84(23.27) 28.704 | <0.0001
TCAs 2(0.21) 5(1.39) 967 0.9979
NaSSAs 31(3.20) 28(7.76) 12.884 | 0.0003
Agomelatine | 78(8.05) 41(11.36) 3.5324 | 0.0602
Bupropion 19(1.96) 18(4.99) 8.9010 | 0.0029
Trazodone 9(0.93) 17(4.71) 19.610 | <0.0001
Vortioxetine | 8(0.83) 6(1.66) 1.7668 | 0.1838

Notes: Bold P-values indicate statistical significance (P < 0.05).

Abbreviations: SSRIs: Selective serotonin reuptake inhibitors (escitalopram, sertraline, etc.); SNRIs: Serotonin-
norepinephrine reuptake inhibitors (venlafaxine, duloxetine); TCAs: Tricyclic antidepressants (doxepin, clomi-
pramine); NaSSAs:Noradrenergic and specific serotonergic antidepressants (mirtazapine and mianserin).

Table 4 Usage of Benzodiazepine

and Non-Benzodiazepine

Anxiolytics and Sleep Aids
Drug Name N %
Diazepam 28 3.49%
Lorazepam 306 | 38.15%
Oxazepam 44 5.49%
Clonazepam 55 6.86%
Alprazolam 35 4.36%
Estazolam 37 4.61%
Nitrazepam 6 0.75%
Zolpidem Tartrate | 69 8.60%
Zopiclone 116 | 14.46%
Eszopiclone 48 5.99%
Buspirone 24 2.99%
Tandospirone 34 4.24%

Notes: The frequency refers to the total
number of drug use instances for each med-
ication, while the percentage represents the
proportion of each drug in the total number
of prescriptions (total prescriptions = 635,

total drug use instances = 802). Since the
same prescription may contain multiple
drugs, each drug is counted independently,
so the percentage sum exceeds |100%.

60.64% reported in a European study of predominantly non-naive patients from tertiary centers,'® the comparison highlights
a fundamental difference in study populations. Notably, 69.5% of our participants were in their first depressive episode,
contrasting sharply with the 9% in the Dold et al cohort. Therefore, our findings uniquely characterize the initial treatment
decisions for MDD in China. The relatively lower rate of antidepressant combinations may reflect a local tradition of
monotherapy-first, whereas the substantial use of antipsychotics (18.87%) suggests that clinicians pragmatically prioritize
rapid symptom control over strict guideline adherence in severe or complex presentations.

Our findings align with evidence suggesting that co-administration is prioritized for patients with severe depressive
symptoms (Zhou et al, 2015). Specifically, higher IDS-SR30 scores were independently associated with co-
administration, possibly reflecting clinicians’ preference for combination treatment in severely affected patients to
achieve rapid symptom remission."” We found that male gender, older age, lower educational status, lower monthly

income, shorter episode duration, and higher depressive scores were positively associated with co-administration
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treatment, a finding not yet explored in prior research. Males and those with lower education and socioeconomic status
may delay help-seeking, leading to more severe presentations and reduced engagement with psychotherapy.'®2° This
may prompt clinicians to prioritize rapid symptom relief through combined treatment rather than relying on monotherapy
alone. Older adults frequently exhibit complex clinical profiles, including comorbid medical conditions, cognitive
decline, and sleep disturbances, necessitating co-administered intervention.>'* Patients with shorter disease duration
but more severe symptoms may also require aggressive intervention.'' In summary, the preference for drug co-
administration in these subgroups likely reflects a combination of clinical complexity, patient-specific barriers to care,
and the need for rapid and comprehensive symptom management. Further research is needed to disentangle these
mediating factors and optimize treatment strategies for vulnerable populations.

The analyses of each item of IDS-SR30 showed that co-administration treatment was more often used in patients with
mid-nocturnal insomnia, early morning insomnia, hypersomnia, mood variation, reactivity of mood, appetite decrease,
weight change, suicidal ideation, involvement, fatigability, anhedonia, psychomotor slowing or agitation, somatic
complaint, sympathetic arousal, panic/phobic, gastrointestinal symptoms and leaden paralysis/physical energy.
Furthermore, the multivariate analyses identified four independent symptom predictors. The analyses revealed
a differential association pattern: higher scores on sympathetic arousal (OR=1.636) and leaden paralysis (OR=1.295)
were positive predictors for co-administration, whereas higher scores on psychomotor slowing (OR=0.65) and somatic
complaints (OR=0.721) were inversely associated with combination therapy. This pattern may reflect distinct clinical
decision-making. Sympathetic arousal, a feature of somatic anxiety linked to excessive activation of the norepinephrine
system, may drive clinicians to add sedating agents (eg, trazodone) or anxiolytics to achieve rapid symptom control.
Similarly, leaden paralysis, as a core feature of atypical depression characterized by a physical sensation of being
weighed down, is historically associated with a better response to combination therapies. Additionally, higher rates of
leaden paralysis and sympathetic arousal have been linked to severe medical comorbidities,>> which might also prompt
a more aggressive treatment approach.”® Conversely, the inverse association with psychomotor slowing and somatic
complaints could indicate that in drug-naive patients, clinicians might initially opt for monotherapy and observe the
response for these more “retarded” or non-specific somatic manifestations, reserving combination strategies for cases
with prominent agitation or atypical features. Of course, these inverse associations could also be influenced by
unmeasured confounding variables and require verification in future prospective studies.

Our findings that specific symptom profiles—particularly sympathetic arousal and leaden paralysis—predict co-
administration provide a potential roadmap for personalizing initial treatment strategies in drug-naive MDD. This
observed symptom-driven prescribing pattern suggests that clinicians intuitively select more aggressive regimens for
patients presenting with specific, high-burden symptom clusters. This framework powerfully elucidates China’s distinct
prescribing pattern, which prioritized SGAs (18.87%) over antidepressant combinations (7.89%).

The efficacy of SGAs for MDD is well-established in meta-analyses,” and their use in our cohort appears to be
a pragmatic application of this evidence, strategically aligned with the symptom predictors we identified. For instance,
sympathetic arousal, a marker of hyperarousal and agitation, likely drives the preference for sedating SGAs like
quetiapine and olanzapine (together accounting for over 77% of SGA prescriptions) to address insomnia and anxiety.
Conversely, for patients with leaden paralysis—a core atypical feature characterized by profound fatigue—clinicians may
opt for activating agents like aripiprazole to counter energy deficits, while risperidone might be chosen for its efficacy
against co-occurring paranoid symptoms. This symptom-targeted approach may reflect a cultural and clinical adaptation
to rapidly address the most salient patient complaints.

Furthermore, this prescribing pattern is likely reinforced by non-clinical factors. Within China’s centralized procure-
ment system, generic formulations of quetiapine and olanzapine are widely available at reduced prices, enhancing their
accessibility compared to newer antipsychotics. This cost-containment policy, coupled with the clinical urgency to
manage severe symptoms like agitation and insomnia, creates a pragmatic environment where SGA augmentation
becomes a frequently utilized first-line strategy, even as guidelines like NICE and BAP primarily endorse them for
treatment-resistant depression.

Beyond SGAs, other augmentation agents were used with lower frequency, which may also reflect a targeting of
specific clinical subpopulations. Lithium was also proven to be effective as an adjunctive agent in the treatment of MDD
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patients,?”-*®

though it was less frequently used in our study (3.76%). Factors predicting a good outcome of lithium
augmentation therapy include a history of three or more depressive episodes, severe depressive symptoms, psychomotor
retardation, significant weight loss, and first-degree family history of major depressive disorder (MDD) or bipolar
disorder (BD). The prescription of lithium may have been limited by its slow onset and the need for constant plasma
level monitoring. Thirty-seven patients (2.78%) used valproate as an adjunctive agent in our study. Current guidelines do
not recommend its use for unipolar depression in general.''** However, it is recommended for MDD patients exhibiting
mixed features (simultaneous depressive and hypomanic symptoms) and those at higher risk for suicide, either as
monotherapy or in combination with antidepressants.'® Its mood-stabilizing properties may help mitigate the severity
of mood fluctuations and suicidal ideation.* Although we lacked data on psychosis/mixed features, the high antipsy-
chotic use may reflect off-label management of subthreshold psychotic symptoms or agitation—a common challenge in
Asian MDD patients.

In contrast to the relatively high use of antipsychotics, only 7.89% of patients received more than one antidepressant, a much
lower figure than in some previous studies. This indicates that antidepressant combination is approached with greater caution in
Chinese practice. Previous studies have shown that antidepressant combinations often do not demonstrate superior efficacy and
may lead to additional side effects.®*>! While some studies suggest that combination therapy can be more effective and tolerable

for acute depression than monotherapy,**

it is typically recommended as a second- or third-line option in current guidelines due
to the lack of robust evidence.'' Nevertheless, the specific antidepressant classes commonly used in combination in our study—
SNRIs, NaSSAs, bupropion, and trazodone—align with a symptom-driven approach. The preferential use of SNRIs (eg,
venlafaxine for comorbid anxiety) and NaSSAs (eg, mirtazapine for insomnia) in co-administration aligns with their comple-
mentary mechanisms.** Bupropion was likely prescribed for patients with fatigue and energy deficits, and trazodone for insomnia
and anxiety, despite its side effects. Overall, our results suggest that across all medication types, the choice of co-administration
strategy is frequently guided by the specific symptom profile of the patient.

This study contributes valuable epidemiological data on co-administration treatment in drug-naive MDD patients in
China, highlighting region-specific treatment patterns. Given the current healthcare structure where patients typically
seek first psychiatric care in public secondary and tertiary hospitals rather than primary or community hospitals in China,
the data from 23 such hospitals provides a representative sample.

Our study’s findings warrant cautious interpretation, given the methodological limitation. The present work constitutes an
exploratory analyses, relying on univariate analysis without Bonferroni correction and the use of stepwise regression. While such
approaches can be valuable for generating hypotheses and exploring potential associations, they are inherently prone to inflated
Type I error rates, overestimation of effect sizes, and underestimated p-values. These statistical properties collectively compro-
mise the robustness and reproducibility of the results, thereby limiting their causal interpretability. Furthermore, additional
limitations beyond the statistical methodology are acknowledged. The lack of data on psychosis or mixed features prevented us
from comprehensively evaluating their potential influence on antidepressant prescribing patterns. Moreover, the cross-sectional
design of our study inherently precludes the assessment of treatment outcomes. Consequently, we could not definitively determine
whether the symptom-driven prescribing patterns observed actually lead to superior patient outcomes.

In light of these limitations, the current study’s findings are best considered exploratory and hypothesis-generating, with
potentially limited reproducibility. The associations identified between the four symptoms (psychomotor slowing, somatic
complaint, sympathetic arousal, leaden paralysis) and co-administration treatment offer valuable preliminary insights into current
prescribing practices. However, these considerations underscore the critical need for future longitudinal research. Such studies
should incorporate more robust and theory-driven statistical approaches and follow patients over time. This approach is essential
to verify the effectiveness of the observed prescribing patterns and to advance toward a more personalized, predictive model for
initial treatment selection in Major Depressive Disorder (MDD).

Conclusion

In summary, our findings reveal that co-administration treatment is common in Chinese drug-naive MDD patients, particularly
antipsychotic augmentation with quetiapine and olanzapine being most frequently prescribed. This pattern, though not guideline-
recommended as first-line, appears to reflect a symptom-driven approach targeting specific clinical presentations (eg, sympathetic
arousal, leaden paralysis) in real-world practice. Given China’s limited mental health resources, such pragmatic prescribing
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strategies may represent clinicians’ attempt to balance rapid symptom control against potential side effects, highlighting the need
for tailored treatment algorithms that consider both clinical and healthcare system factors.'?
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