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ABSTRACT 

Objective: To systematically evaluate the efficacy and safety of different combination therapies in the treatment of mania in 
bipolar disorder, and to provide evidence-based support for individualized clinical treatment. 
Methods: PubMed, Web of Science, Cochrane Library, CNKI, VIP, and Wanfang databases were systematically searched from 

inception to July 2025. Randomized controlled trials comparing ziprasidone or olanzapine combined with mood stabilizers 
(lithium carbonate or sodium valproate) for the treatment of manic episodes in bipolar disorder were included. Two reviewers 
independently performed literature screening, data extraction, and quality assessment. Meta-analysis was conducted using 
RevMan 5.4 software. 
Results: A total of 10 RCTs involving 842 patients were included. Meta-analysis showed no significant difference between the 
two groups in overall clinical efficacy (OR = 1.18, 95% CI: 0.80–1.75, p = 0.41). Ziprasidone was superior to olanzapine in reducing 
YMRS scores (MD = − 1.47, 95% CI: − 1.97–0.96, p < 0.00001). The incidence of adverse reactions was significantly lower in the 
ziprasidone group compared to the olanzapine group (OR = 0.16, 95% CI: 0.08–0.31, p < 0.00001). Furthermore, ziprasidone was 
associated with significantly greater increases in BDNF and T3 levels after treatment. 
Conclusion: Although the efficacy of ziprasidone plus mood stabilizers is comparable to that of olanzapine plus mood stabilizers 
in the treatment of manic episodes of bipolar disorder, ziprasidone offers advantages in improving manic symptoms (YMRS scores), 
reducing adverse events, and enhancing neuroendocrine indicators. It may serve as a favorable alternative in clinical practice. 
Further high-quality, multicenter, large-sample studies are needed to confirm its efficacy and safety. 

 

 

 

 

 

 

 

 

 

 

 

1 Introduction 

Bipolar disorder (BD) is a chronic mental illness characterized
by alternating or mixed episodes of elevated mood (mania or
hypomania) and depressed mood. It is highly recurrent, associ-
ated with significant functional impairment, and carries a high
risk of disability and suicide (Raeder et al. 2025 ; Yang and Liu
2018 ). The lifetime prevalence worldwide is approximately 1%–
2%. However, clinical diagnosis is often delayed or inaccurate,
This is an open access article under the terms of the Creative Commons Attribution License, which perm
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further exacerbating the disease burden (Jing et al. 2009 ; Cichoń
et al. 2020 ; Xu 2022 ; Wen and Liu 2014 ). As a critical phase of
BD, manic episodes often present with elevated mood, irritability,
racing thoughts, increased activity, impulsive behavior, and, in 
severe cases, psychotic symptoms (Cichoń et al. 2020 ; Salazar
De Pablo et al. 2020 ). If mania is not promptly and effectively
controlled, patients may experience severe social dysfunction 
and progress to rapid cycling or depressive episodes, adversely
affecting long-term disease outcomes. 
its use, distribution and reproduction in any medium, provided the original work is properly 
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Pharmacotherapy remains the primary approach for managing
manic episodes. Current clinical guidelines widely recommend
mood stabilizers (such as lithium carbonate and sodium val-
proate) and second-generation antipsychotic drugs (SGAs) as
first-line treatments (Kishi et al. 2021 ). Although mood stabilizers
demonstrate clear efficacy in alleviating manic symptoms, their
onset of action is relatively slow, and some patients exhibit an
inadequate response to monotherapy (Wang et al. 2018 ; Sun
2021 ). Therefore, combination therapy with SGAs has become
a common strategy in the acute treatment of mania, enhancing
therapeutic effects, accelerating symptom relief, and improving
remission rates. Among SGAs commonly used in clinical practice,
ziprasidone and olanzapine have attracted significant attention
and research due to their distinct differences in pharmacological
mechanisms, speed of onset, and adverse reaction profiles (Xu
2022 ; Wen and Liu 2014 ). Ziprasidone is a multi-receptor mod-
ulating antipsychotic agent that acts as an antagonist at both
5-HT2 A and D2 receptors, while also inhibiting the reuptake
of serotonin and norepinephrine (Stahl and Shayegan 2003 ; J.
Gao, Huang, et al. 2019 ). It is considered to have potential
advantages in improving affective symptoms and is associated
with a milder adverse effect profile, particularly with respect
to weight gain and metabolic disturbances, compared to other
SGAs. As a result, it is widely used in combination therapy
during acute manic episodes (Luo et al. 2012 ; Hu et al. 2019 ). In
contrast, olanzapine demonstrates stable efficacy and rapid onset
in the acute treatment of mania, with a long history of clinical
use. However, it is associated with significant metabolic side
effects, such as weight gain, hyperglycemia, and dyslipidemia,
which often lead to poor patient adherence (Citrome et al. 2021 ;
Haddad et al. 2022 ). There remains some controversy regarding
the comparative efficacy and safety of ziprasidone and olanzapine
when used in combination with mood stabilizers for treating
manic episodes. 

Current clinical studies have attempted to compare the ther-
apeutic effects of ziprasidone and olanzapine combined with
mood stabilizers in patients with manic episodes of BD. However,
limitations such as small sample sizes, variability in intervention
protocols, and insufficient follow-up duration remain. Further-
more, differences in receptor binding profiles, clinical onset
characteristics, and metabolic adverse effects between the two
drugs pose challenges for clinical decision-making. These factors
have led to inconsistent research conclusions, and a lack of sys-
tematic evidence persists (Chen et al. 2014 ; Y. S. Gao, Chen, et al.
2019 ). Meta-analysis can integrate data from multiple randomized
controlled trials (RCTs) to enhance statistical power and clarify
the comparative advantages of different treatment regimens,
thereby providing more reliable evidence for individualized clin-
ical therapy. Therefore, this study aims to systematically evaluate
the efficacy and adverse reaction risks of ziprasidone versus
olanzapine combined with mood stabilizers in the treatment
of manic episodes in BD by synthesizing existing randomized
controlled trials through systematic review and meta-analysis.
The findings are expected to offer scientific guidance for clinical
practice and establish a foundation for future related research.
Given that the currently available direct comparative studies are
primarily from China, we will thoroughly discuss the impact of
regional origin on the generalizability of the results and advocate
for future multicenter, multinational, large-sample studies to
further validate and extend our findings. 
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2 Methods 

2.1 Search Strategy 

This study was designed and reported in accordance with the
PRISMA (Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses) statement (Page et al. 2021 ). A comprehensive
systematic search was conducted across multiple Chinese and 
English databases to obtain as extensive literature as possible.
The databases searched included PubMed, Web of Science, 
the Cochrane Library, China National Knowledge Infrastruc- 
ture (CNKI), VIP, and Wanfang Database. The search period
spanned from inception to July 2025, with language restrictions
limited to Chinese and English. The search strategy incorpo-
rated both subject headings and free-text terms, with the main
keywords including: “ziprasidone,” “olanzapine,” “bipolar dis- 
order,” “mania,” “mood stabilizer,” “lithium,” “valproate,” and 
“randomized controlled trial.” The search logic and expression 
methods vary slightly across different databases, and adjustments
were made according to the actual circumstances. In addition,
potential omitted literature was supplemented by manually 
searching the reference lists of included articles, review literature,
and conference abstracts. When necessary, the original authors
were contacted to obtain unpublished important data. 

2.2 Inclusion and Exclusion Criteria 

Studies were included only if they met all of the following five
criteria: 

1. The study type was an RCT that directly compared the thera-
peutic effects of ziprasidone combined with mood stabilizers
versus olanzapine combined with mood stabilizers; 

2. Study participants were inpatients or outpatients diagnosed 
with the manic episode of BD according to international
diagnostic criteria such as DSM or ICD (Fredskild et al. 2021 );

3. Intervention: the experimental group received ziprasidone 
combined with mood stabilizers such as lithium carbon- 
ate or sodium valproate, while the control group received
olanzapine combined with the same type of mood stabilizer; 

4. The study reported at least one of the following primary
clinical outcome measures: overall clinical response rate, 
Young Mania Rating Scale (YMRS), incidence of adverse 
reactions, brain-derived neurotrophic factor (BDNF) level, 
and triiodothyronine (T3 ) level; 

5. The study data were complete, allowing extraction of statis-
tical data such as effective sample size and mean ± standard
deviation. 

Exclusion criteria comprised: interventions that did not explicitly 
combine mood stabilizers, or where the administered drugs did
not align with the control/experimental group design; studies
published only as conference abstracts or with incomplete data
that precluded statistical meta-analysis; duplicate publications or 
studies with overlapping subject populations, in which case only
the most recent or most comprehensive version was retained. 
Brain and Behavior, 2025



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.3 Literature Screening and Data Extraction 

Literature screening and data extraction were independently
performed by two researchers. Initial screening was conducted
based on titles and abstracts to exclude studies that clearly did not
meet the inclusion criteria. The full texts of the remaining articles
were then reviewed to determine final eligibility according to
the predefined inclusion and exclusion criteria. Data extracted
included basic study information (first author, publication year),
sample size and patient baseline characteristics (mean age,
gender, disease duration), intervention protocols, primary effi-
cacy outcomes (e.g., YMRS score, overall response rate), and
safety indicators (e.g., incidence of adverse events). All data
were extracted separately by two investigators and cross-checked.
Discrepancies or missing data were resolved by contacting the
original authors for raw data or through adjudication by a third
researcher. 

2.4 Quality Assessment and Risk of Bias 
Evaluation 

The Cochrane Risk of Bias Tool (RoB 2.0) was used to sys-
tematically evaluate the methodological quality of the included
randomized controlled trials. Key domains assessed included:
appropriateness of random sequence generation, allocation con-
cealment, blinding of participants, personnel, and outcome
assessors, completeness of outcome data, selective reporting,
and other potential sources of bias. Each domain was classified
as “low risk,” “high risk,” or “unclear risk”. Two reviewers
independently performed the assessments. Disagreements were
resolved through discussion or by consultation with a third
reviewer. This process helped ensure the overall quality of the
included studies and enhanced the rigor and credibility of the
conclusions. 

2.5 Statistical Analysis Methods 

Meta-analysis was conducted using RevMan 5.4 software. Contin-
uous variables (e.g., changes in YMRS scores) were expressed as
a mean difference (MD) with 95% confidence interval (CI), while
dichotomous variables (e.g., overall response rate, incidence of
adverse events) were expressed as odds ratio (OR) with 95% CI.
Heterogeneity among studies was assessed using Cochran’s Q
test and the I2 statistic. An I2 value below 50% indicated mild
heterogeneity, and a fixed-effects model was applied; otherwise,
a random-effects model was used. Publication bias was evalu-
ated using Egger’s regression test to ensure the robustness and
reliability of the findings. 

3 Results 

3.1 Literature Screening Process 

This study initially retrieved a total of 1421 records from databases
including PubMed, Web of Science, Cochrane Library, CNKI,
VIP, and Wanfang. Supplementary searches for grey literature
were conducted via Google Scholar, and relevant registered trials
were identified via the ClinicalTrials.gov Registry. After removing
Brain and Behavior, 2025
294 duplicates, titles and abstracts were screened, leading to the
exclusion of 1034 records that clearly did not meet the inclusion
criteria. The remaining 93 full-text articles were assessed for
eligibility. After full-text review, 67 articles not employing the two-
drug combination therapy regimen, five articles not reporting
key outcome indicators, and 11 other records (e.g., conference
abstracts, case reports) were excluded. Finally, 10 studies meeting
the criteria (Yang and Liu 2018 ; Xu 2022 ; Wen and Liu 2014 ;
Wang et al. 2018 ; Sun 2021 ; Luo et al. 2012 ; Hu et al. 2019 ; Chen
et al. 2014 ; Y. S. Gao, Chen, et al. 2019 ; Chen 2021 ) were included
for the subsequent meta-analysis (Figure 1 ). Furthermore, the
supplementary search via Google Scholar did not yield any
additional eligible studies. These results are incorporated into the
PRISMA flow diagram. 

3.2 Basic Characteristics and Quality Assessment 

A total of 10 randomized controlled trials (Yang and Liu 2018 ; Xu
2022 ; Wen and Liu 2014 ; Wang et al. 2018 ; Sun 2021 ; Luo et al. 2012 ;
Hu et al. 2019 ; Chen et al. 2014 ; Y. S. Gao, Chen, et al. 2019 ; Chen
2021 ) were included in this study, comprising a total sample size of
842 participants, with roughly equal numbers in the experimental
and control groups. All participants were diagnosed with BD
during the manic phase. The interventions involved ziprasidone 
or olanzapine combined with mood stabilizers (lithium carbonate 
or sodium valproate), with treatment durations ranging from 4
to 12 weeks, as detailed in Table 1 . Quality assessment results
indicated that all studies clearly employed random allocation, 
with a low risk of bias in random sequence generation. However,
most studies did not report allocation concealment or blinding
procedures, presenting potential risks of selection and detection 
bias. All studies had complete outcome data, with no omissions in
primary outcomes, and exhibited a low risk of selective reporting
and other biases. Overall, the methodological quality of the
included studies was moderate to high, as detailed in Table 2 . 

3.3 Primary Outcome Analysis 

3.3.1 Clinical Effective Rate 

A total of eight studies (Xu 2022 ; Wang et al. 2018 ; Sun 2021 ;
Luo et al. 2012 ; Hu et al. 2019 ; Chen et al. 2014 ; Y. S. Gao,
Chen, et al. 2019 ; Chen 2021 ) reported the clinical effective rate
of ziprasidone combined with mood stabilizers versus olanzapine 
combined with mood stabilizers in the treatment of manic
episodes in BD. Heterogeneity analysis indicated a moderate 
degree of heterogeneity among the included studies ( I2 = 67%),
and thus a random-effects model was applied. The results showed
that the number of effective cases was 276 in the experimental
group and 266 in the control group. Pooled analysis revealed
no statistically significant difference in efficacy between the two
groups (OR = 1.29, 95% CI: 0.59–2.79, p = 0.52), as shown in
Figure 2 , indicating that the combination therapy with ziprasi-
done was comparable to that with olanzapine in terms of clinical
effectiveness. Potential sources of heterogeneity may include 
variations in sample sizes, types of mood stabilizers (lithium or
valproate), differences in treatment duration, and methodological 
factors such as the lack of blinding in some studies. 
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FIGURE 1 Literature screening flowchart (PRISMA flowchart). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.3.2 YMRS 

A total of eight studies (Yang and Liu 2018 ; Wen and Liu 2014 ;
Wang et al. 2018 ; Sun 2021 ; Luo et al. 2012 ; Hu et al. 2019 ;
Chen et al. 2014 ; Chen 2021 ) were included in this analysis
comparing YMRS scores before and after treatment. The YMRS
score was used as the primary continuous outcome measure.
Each study provided the mean and standard deviation of YMRS
scores for both the experimental and control groups at the end of
treatment. Meta-analysis results indicated that the experimental
group (ziprasidone combined with mood stabilizers) demon-
strated superior efficacy in reducing YMRS scores compared
to the control group (olanzapine combined with mood stabi-
lizers). The pooled mean difference was MD = − 1.47, with a
95% CI: − 1.97–0.96. The difference was statistically significant
( p < 0.00001), as shown in Figure 3 , suggesting that ziprasidone
combination therapy may offer certain advantages in terms of
YMRS improvement. Heterogeneity testing revealed an I2 value
of 77%, indicating substantial heterogeneity among the included
studies. This may be attributed to variations in the types of
Brain and Behavior, 2025
mood stabilizers used, treatment durations, enrollment criteria, 
or baseline YMRS scores across different studies. 

3.3.3 Incidence of Adverse Reactions 

A total of six studies (Xu 2022 ; Wang et al. 2018 ; Sun 2021 ; Luo
et al. 2012 ; Hu et al. 2019 ; Chen 2021 ) reported the incidence
of adverse reactions during treatment. The meta-analysis results
showed that the incidence of adverse reactions in the ziprasidone
combined with mood stabilizers group was significantly lower 
than that in the olanzapine combined with mood stabilizers
group, with a pooled OR of 0.16, 95% CI: 0.08–0.31. The difference
was highly statistically significant ( p < 0.00001), as shown in
Figure 4 . This indicates that, with comparable efficacy, ziprasi-
done combination therapy offers better safety and tolerability. 
The heterogeneity test results showed I2 = 0%, indicating low
heterogeneity among the studies. Therefore, a fixed-effects model 
was used for the pooled analysis, and the results are considered
robust. 
5 of 10



TABLE 2 Literature quality assessment. 

Study 

Random 

sequence 
generation 

Allocation 

concealment Blinding 
Completeness 
of outcomes 

Selective 
reporting Other biases 

(Yang and Liu 
2018 ) 

Low risk Unclear risk Unclear risk Low risk Low risk Low risk 

(Xu 2022 ) Low risk Unclear risk Unclear risk Low risk Low risk Low risk 
(Wen and Liu 
2014 ) 

Low risk Unclear risk Unclear risk Low risk Low risk Low risk 

(Wang et al. 
2018 ) 

Low risk Unclear risk Unclear risk Low risk Low risk Low risk 

(Sun 2021 ) Low risk Unclear risk Unclear risk Low risk Low risk Low risk 
(Luo et al. 2012 ) Low risk Unclear risk Unclear risk Low risk Low risk Low risk 
(Hu et al. 2019 ) Low risk Unclear risk Unclear risk Low risk Low risk Low risk 
(Chen et al. 
2014 ) 

Low risk Unclear risk High risk Low risk Low risk Low risk 

(Y. S. Gao, Chen, 
et al. 2019 ) 

Low risk Unclear risk High risk Low risk Low risk Low risk 

(Chen 2021 ) Low risk Unclear risk Unclear risk Low risk Low risk Low risk 

FIGURE 2 Forest plot of meta-analysis on clinical response rates between ziprasidone combined with mood stabilizers and olanzapine combined 
with mood stabilizers. 

FIGURE 3 Forest plot of meta-analysis for YMRS scores after treatment in the ziprasidone combined with mood stabilizers group versus the 
olanzapine combined with mood stabilizers group. 
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FIGURE 4 Forest plot of meta-analysis on the incidence of adverse reactions during treatment between the ziprasidone combined with mood 
stabilizers group and the olanzapine combined with mood stabilizers group. 

FIGURE 5 Forest plot of meta-analysis for BDNF levels (ng/mL) after treatment in the ziprasidone combined with mood stabilizers group versus 
the olanzapine combined with mood stabilizers group. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.3.4 BDNF 

A total of three studies (Sun 2021 ; Hu et al. 2019 ; Y. S. Gao,
Chen, et al. 2019 ) reported changes in patients’ BDNF levels
before and after treatment. The meta-analysis results indicated
that the increase in BDNF levels was significantly greater in the
ziprasidone combined with mood stabilizers group compared to
the olanzapine combination therapy group. The pooled MD was
4.65, with a 95% CI: 3.65–5.64, and the difference was highly
statistically significant ( p < 0.00001), as shown in Figure 5 .
This suggests that ziprasidone may offer greater advantages in
improving neuroplasticity and neurotrophic function. Hetero-
geneity analysis revealed I2 = 48%, indicating low to moderate
heterogeneity; therefore, a fixed-effects model was used for the
pooled analysis. 

3.3.5 T3 

A total of three studies (Sun 2021 ; Hu et al. 2019 ; Y. S. Gao, Chen,
et al. 2019 ) reported changes in serum T3 levels after treatment.
The meta-analysis results indicated that the increase in T3 levels
was greater in the ziprasidone combined with mood stabilizers
group compared to the olanzapine combined treatment group.
The pooled MD was 0.23, with a 95% CI: 0.16–0.29. The dif-
ference was statistically significant ( p < 0.00001), as shown
in Figure 6 , suggesting that ziprasidone combination therapy
may offer greater advantages in regulating thyroid function.
Heterogeneity analysis revealed an I2 = 0%, indicating very low
heterogeneity among the studies and consistent, stable results. A
fixed-effects model was used for the pooled analysis. 
Brain and Behavior, 2025
3.4 Publication Bias 

To assess potential publication bias in the included studies,
Egger’s regression test was employed to evaluate outcome indica-
tors. The results showed that all p -values were > 0.05, indicating
no statistically significant publication bias. 

4 Discussion 

BD is a severe mental disorder characterized by alternating
episodes of mania and depression. During manic episodes, 
patients often present with elevated mood, irritability, racing 
thoughts, and impulsive behavior. These symptoms not only 
significantly impair social functioning and interpersonal rela- 
tionships but also substantially increase the risk of self-harm,
aggression, and hospitalization (Okpaleke Amazu et al. 2024 ;
Turan et al. 2023 ). Therefore, timely, effective, and safe interven-
tion strategies are crucial for controlling disease progression and
improving prognosis. In recent years, with in-depth research into
the disease mechanisms, SGAs combined with mood stabilizers
have become first-line treatments for manic episodes. The goals
of such therapy are to achieve rapid symptom remission, reduce
relapse rates, and enhance patient adherence and quality of life
(Luo et al. 2012 ; Hu et al. 2019 ). In this meta-analysis, we system-
atically evaluated the efficacy and safety of two commonly used
SGAs—ziprasidone and olanzapine—in combination with mood 
stabilizers for the treatment of manic episodes in BD. The analysis
included 10 RCTs involving a total of 842 patients, providing
results with considerable representativeness and practical value. 
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FIGURE 6 Forest plot of meta-analysis on serum T3 levels (nmol/mL) after treatment in the ziprasidone combined with mood stabilizers group 
versus the olanzapine combined with mood stabilizers group. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In terms of the primary efficacy outcome, the combination
of ziprasidone with mood stabilizers demonstrated compara-
ble clinical overall response rates to olanzapine combination
therapy, with no statistically significant difference between the
two groups. This indicates that both regimens are effective in
controlling core manic symptoms. The overall therapeutic effect
of such combination strategies aligns with current clinical rec-
ommendations in multiple international guidelines and reflects
the synergistic benefits of combining SGAs with mood stabilizers,
particularly in moderate to severe manic episodes (Wang et al.
2018 ; Sun 2021 ; Luo et al. 2012 ). Further analysis of changes
in YMRS scores, however, revealed that ziprasidone provided
greater improvement in manic symptom severity compared to
olanzapine. This finding suggests that ziprasidone may offer
advantages in either the speed or depth of symptom reduction,
warranting further investigation and validation during acute-
phase intervention. The difference may stem from their distinct
pharmacological mechanisms. Olanzapine exerts its robust anti-
manic effects primarily through potent antagonism of dopamine
D2 and serotonin 5-HT2 A receptors. However, its high affinity for
histaminergic and cholinergic receptors contributes to notable
side effects such as sedation, weight gain, and metabolic dis-
turbances (Zhou et al. 2022 ; Tiwari et al. 2018 ). In contrast,
ziprasidone not only acts as an antagonist at D2 and 5-HT2 A
receptors but also exhibits partial agonism at 5-HT1 A recep-
tors and inhibits serotonin and norepinephrine reuptake. This
multimodal activity may contribute to its broader potential in
regulating mood (J. Gao, Huang, et al. 2019 ; Fredskild et al. 2021 ).
Moreover, ziprasidone has lower affinity for muscarinic and H1 
histaminergic receptors, resulting in a more favorable metabolic
side effect profile and less sedation, thereby better supporting
patients’ daytime functioning. 

This meta-analysis demonstrated that the ziprasidone group had
a significantly lower incidence of adverse reactions compared
to the olanzapine group, with particular advantages in weight
gain, somnolence, and abnormal metabolic parameters. For
patients requiring long-term maintenance treatment for mania,
drug tolerability and metabolic safety directly impact medication
adherence and long-term prognosis. Therefore, due to its lower
risk of metabolic syndrome, ziprasidone may be more suitable for
patients with concerns such as hyperglycemia, dyslipidemia, or
weight control, especially among adolescents, women, or those
with cardiometabolic comorbidities (Findling et al. 2013 ). 

This study also included a comparative analysis of biological
markers such as BDNF and T3 . The results indicated that the
ziprasidone group showed greater improvement in BDNF levels
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compared to the olanzapine group, suggesting that it may not only
be effective in symptom control but could also exert therapeutic
effects by enhancing neuroplasticity and neuroprotective mech- 
anisms. BDNF is a critical factor regulating neuronal growth,
synaptic plasticity, and emotional states, and its levels are closely
associated with the development and progression of BD (Inal-
Emiroglu et al. 2015 ). On the other hand, ziprasidone had a lesser
impact on T3 levels compared to olanzapine, indicating a lower
potential for endocrine disruption, which is particularly relevant 
for patients requiring monitoring of thyroid function. 

Although this study integrates existing research evidence through
a systematic approach, offering strong comprehensiveness and 
clinical value, it still has the following limitations. First, all
included literature originates from mainland China, which may 
introduce regional and publication bias. Although funnel plots
did not indicate significant bias, regional limitations may affect
the generalizability of the results internationally. Second, most
studies exhibit methodological flaws in design and reporting, 
particularly in insufficient description of randomization details, 
allocation concealment, and blinding implementation, which 
may introduce certain selection and detection biases. Third,
the types of mood stabilizers used across the included studies
were not entirely consistent (e.g., lithium carbonate or sodium
valproate), and some studies did not strictly control dosage
and treatment duration, potentially affecting the pooled analysis 
results. Additionally, follow-up periods were generally short, 
making it difficult to evaluate long-term efficacy and relapse rates.

Based on the above findings, ziprasidone combined with mood
stabilizers showed certain advantages in reducing YMRS scores
and safety in the treatment of acute mania, while its overall
clinical efficacy was similar to that of olanzapine combination
therapy. However, this is not entirely consistent with the results of
Huang et al. ( 2025 ). Besides the limitations mentioned previously,
potential reasons for this discrepancy may include the following:
(1) Their study involved an international multicenter population, 
whereas the studies included in our analysis were primarily
retrieved from specific Chinese and English databases, with 
more concentrated study designs and population structures. This
could lead to population differences (e.g., proportion of mixed
episodes, baseline severity) affecting effect estimates. (2) Their 
study incorporated various “SGA + lithium/valproate” combina- 
tions into the same network, whereas we specifically compared
only “ziprasidone + mood stabilizer” versus “olanzapine + 

mood stabilizer”. The distribution of stabilizer types, doses, and
treatment durations within these two specific intervention arms
might differ. (3) Their study uniformly used Mean Difference
Brain and Behavior, 2025
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(MD) and presented comprehensive comparisons via a league
table. In addition to continuous outcomes (YMRS changes),
we also pooled dichotomous outcomes such as “overall clinical
response rate”. Differences in outcome measurement approaches
can introduce biases of varying directions and magnitudes. (4)
The high heterogeneity ( I2 = 77%) in our combined analysis
of YMRS scores suggests that source variations might have
amplified the uncertainty of the effect size. 

Future research should focus on the following directions: first,
designing more rigorous, multicenter, large-sample, long-term
follow-up RCTs to enhance the quality of evidence and external
generalizability; second, standardizing outcome measures by
combining objective biomarkers (such as BDNF, inflammatory
factors, EEG/neuroimaging indicators) with subjective symptom
assessments to improve the scientific validity and reproducibility
of findings; third, exploring individualized treatment strategies
to identify which patient subtypes or comorbidities are more
suitable for ziprasidone or olanzapine, thereby providing a
foundation for precision psychopharmacotherapy. 

In conclusion, this meta-analysis indicates that ziprasidone
combined with mood stabilizers is non-inferior to olanzapine
in treating manic episodes of BD, with certain advantages in
safety, metabolic impact, and improvement in biomarkers. It
therefore holds potential for clinical application, particularly for
long-term treatment and populations with high metabolic risks.
Further high-quality studies are needed to validate its efficacy
mechanisms and target populations to better inform its place in
therapy. 
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