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ABSTRACT

Background: Olanzapine is a second-generation atypical antipsychotic drug which is commonly used in the treatment of schiz-
ophrenia. It has been associated with metabolic adverse effects such as weight gain, hyperglycaemia, dyslipidaemia, and this
has been shown to contribute to the reduction of life expectancy of patients with schizophrenia. This systematic review aimed to
assess whether adjunctive aripiprazole is effective at reducing metabolic adverse effects caused by olanzapine.

Methods: A systematic review was conducted for this study. A systematic search strategy was developed, recorded, and applied
to multiple databases. The literature search found a total of 853 results with the final inclusion of 7 research articles. Based on
specific inclusion and exclusion criteria, a wide range of study designs were included in the review, such as randomized control
trials (RCTs), open label trials, and case series. Key outcomes were identified, which included glucose levels, lipid profile, body
weight, BMI, and waist circumference. The results were recorded and analyzed using narrative synthesis.

Results: Statistically significant decreases in fasting triglycerides were consistent across multiple studies. Adjunctive aripipra-
zole shows potential weight loss benefits, with some studies reporting significant reductions in weight and BMI. Effects on
cholesterol and fasting glucose showed reductions, and others showed minimal or no impact. Psychiatric symptom control re-
mained stable in most studies, suggesting that aripiprazole does not negatively affect schizophrenia symptoms while potentially
providing metabolic advantages.

Conclusion: Adjunctive aripiprazole had variable effects on metabolic parameters in patients on olanzapine therapy; however,
reductions in triglycerides appeared consistent among most of the data, and some studies reported significant weight loss. This
highlighted that aripiprazole does have some effect in reducing metabolic adverse effects caused by olanzapine.

1 | Introduction dopamine pathway; this causes the positive symptoms seen, such

as delusions and hallucinations [2]. The disease has an early onset,

Schizophrenia is a primary psychotic disorder which is charac-
terized by numerous chronic symptoms such as delusions, hal-
lucinations, and disorganized thoughts and behavior [1]. The
pathophysiology of schizophrenia is understood to be caused by an
increase of dopamine and dopamine receptors in the mesolimbic

and due to its relapse-remitting nature, it can have a major disabling
impact for patients and their families. Pharmacological treatment
of schizophrenia includes prescribing atypical and typical anti-
psychotics. Atypical antipsychotics are a group of medications
that act as dopamine antagonists postsynaptically and serotonin
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agonists presynaptically, overall working to reduce dopaminergic
activity [3]. Atypical antipsychotics are preferred to typical antipsy-
chotics due to the lower risks of extra-pyramidal side effects and
increased efficacy [4]. An example of a commonly used atypical
antipsychotic is olanzapine. Olanzapine is an effective treatment
of schizophrenia; however, it can cause metabolic adverse effects
to patients. The metabolic adverse effects of olanzapine include
weight gain, increased waist circumference, dyslipidaemia, type 2
diabetes mellitus, and increased body mass index (BMI) contribut-
ing to metabolic syndrome [5]. A study found that 67% of partic-
ipants experienced weight gain of more than 7% after 12months
of olanzapine treatment [6]. In the same study, the mean total
cholesterol values increased by 18.7%, and the mean BMI values
increased from 24.4 to 28.1 after 12months of treatment with olan-
zapine. Avoiding or mitigating the metabolic adverse effects, such
as increased total cholesterol, is very important as increased total
cholesterol levels were significantly associated with elevated risk of
cerebrovascular disease and ischaemic heart disease [7].

Aripiprazole is another atypical antipsychotic. Studies have
shown that the use of an aripiprazole adjunct reduces the met-
abolic adverse effects of olanzapine [8, 9]. However, due to the
heterogeneity of the data, there is not a definitive picture of the
effect of adjunctive aripiprazole. Therefore, the purpose of this
review is to assess whether an aripiprazole adjunct reduces the
olanzapine-induced metabolic adverse effects in patients with
schizophrenia.

1.1 | Background and Context

The metabolic adverse effects of antipsychotic drugs like olan-
zapine are very impactful on patients. It is well documented
that there is an increased prevalence of cardiovascular risk fac-
tors in patients living with schizophrenia [10]. This is in part
due to these metabolic adverse effects, such as weight gain and
raised triglyceride and total cholesterol levels, of antipsychotic
medication [11]. As a result, people living with schizophrenia
are twice as likely to die from CVD compared to those in the
general population [12]. It is also documented that the life ex-
pectancy of people living with schizophrenia is reduced by
over 20years [13] and 60% of this excess mortality was caused
by physical illness [14]. Deaths from cardiovascular disease are
the major contributor to this excess mortality caused by phys-
ical illness and it has been suggested that the gap in mortality
between people with schizophrenia and the general population
may be widening even further [15]. This highlights that to re-
duce these metabolic adverse effects, pharmacological manage-
ment such as switching antipsychotics may be an option but may
not always be possible, as the clinician must manage the risk
of relapse versus the adverse metabolic effects. Therefore, it is
important for clinicians to have other options to mitigate these
risks. Adjunctive pharmacological options may be effective in
mitigating or treating these adverse effects [16]. Currently, there
is no recommendation from the National Institute of Clinical
Excellence (NICE) on adjunctive pharmacological therapy.
The data from 3 RCTs state that an aripiprazole adjunct would
appear to be a safe and potentially effective option to reduce
weight gain in patients prescribed olanzapine without causing
detrimental effects on psychiatric symptoms. These 3 RCTs in-
vestigated the effects of adjunctive aripiprazole added to patients

taking olanzapine or clozapine. Of these 3 RCTs, only 1 focused
on olanzapine-treated patients. Based on the single randomized
control trial (RCT), it can be stated that an aripiprazole adjunct
has some effect on olanzapine-associated metabolic adverse ef-
fects. In regard to weight and BMI reduction, following 4 weeks
of treatment with aripiprazole, there was a significant decrease
in weight compared to placebo treatment and a parallel decrease
in BMI [8]. Total serum cholesterol, high-density lipoprotein
(HDL) cholesterol, low-density lipoprotein (LDL) cholesterol,
and fasting glucose did not change significantly, but there were
significant decreases in triglyceride levels [8]. Another RCT
does show similar findings in lipid levels, with the study demon-
strating a statistically significant decrease in serum fasting tri-
glycerides [9]. However, the same study also shows significant
weight gain due to the addition of aripiprazole and an increase
in waist circumference; however, the results were statistically
insignificant [9].

Due to the varied evidence, this systematic review has searched
databases to find a broad range of studies to assess the metabolic
advantages of adjunctive aripiprazole on olanzapine-treated
patients.

1.2 | Research Question

The research question “Does the use of aripiprazole as an ad-
junct with olanzapine reduce the metabolic adverse effects in pa-
tients with schizophrenia?” was formulated using the PICO tool

as seen in Table 1. The PICO tool was used and provided a struc-
tured approach to derive a well-defined research question [17].

1.3 | Aim

The aim of this research was to complete a systematic review on
the relevant literature to assess if the use of aripiprazole as an

TABLE1 | Development of the research question.

PICO

PICO information: http://
www.ncbi.nlm.nih.gov/
pmc/articles/PMC34304438/

Population? Adults diagnosed with
schizophrenia treated
with Olanzapine
Intervention? Aripiprazole
Comparison? None
Outcomes? Reduction of Olanzapine

induced metabolic
adverse effects

My research question Does the use of Aripiprazole
as an adjunct with
Olanzapine reduce

the metabolic adverse
effect in schizophrenic

adult patients?
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adjunct with olanzapine reduces the metabolic adverse effects
in patients with schizophrenia.

1.4 | Objectives

« To identify the effectiveness of adjunctive aripiprazole
through a comprehensive synthesis of existing literature.

« To assess clinical trials to highlight whether aripiprazole is
effective at reducing olanzapine-induced metabolic adverse
effects, by evaluating metabolic parameters such as weight,
BMI, waist circumference, lipid levels, and glucose levels.

« To assess gaps in current published research and recom-
mend areas for future investigation that may aid in un-
derstanding the impact adjunctive aripiprazole has on
olanzapine-associated metabolic adverse effects.

1.5 | Search Strategy

A key aspect of a systematic review is identifying pertinent stud-
ies in an unbiased and comprehensive way. Clearly reporting
the search strategy allows for an assessment of its quality and
reliability [18]. The Preferred Reporting Items for Systematic
Reviews and Meta-analyses (PRISMA) tool for systematic re-
views methods section was used to develop a search strategy
for this study where this section discussed items 5 to 8 [19]
(Supporting Information).

1.5.1 | Eligibility Criteria

The inclusion and exclusion criteria used for the search strategy
were developed in conjunction with the research question formed
using the PICO framework as seen in Table 1 [17]. Studies were
included if they were published in the last 20years, published
in the English language, included adult schizophrenia patients,
and were primary quantitative studies. Studies were excluded
if they were non-adult studies or if they were qualitative. It was
concluded that to be eligible, studies must include a population
of patients with schizophrenia as these patients are likely to be
taking antipsychotic drugs like olanzapine [20].

1.5.2 | Information Sources

The database selection was based on which databases would be
most relevant to the research question. The databases selected
were Embase (Ovid), Google Scholar, Psych Info, PubMed, and
Cochrane Library.

1.5.3 | Search Strategy Development

The research question developed is as follows: does the use of
aripiprazole as an adjunct with olanzapine reduce the meta-
bolic adverse effect in patients with schizophrenia? This was
created using the PICO framework as seen in Table 1 [17].
Keywords such as olanzapine, aripiprazole adjunct, metabolic

adverse effects, and schizophrenia were identified and used in
the search. Synonyms were also used to prevent papers from
being excluded due to differences in the drug brand name and
generic name, such as zyprexa and olanzapine. A search string
was formulated and can be seen in the Supporting Information.
Boolean operators were used to search the databases, such as
OR and AND. The advanced search option was used for each of
the five search engines, and the search string was applied. Ovid,
PubMed, Cochrane Library, PsychInfo, and Google Scholar
were the databases used. The snowballing technique was used
to identify one additional study.

1.5.4 | Selection Process

Studies were assessed to determine if they met the inclusion
criteria. This involved an initial review of many aspects of the
article such as the title and abstract, study design, the age of the
study, patient demographics, interventions, and the outcomes
measured. A review of the discussion, interpretation of results,
and limitations of the study was also carried out.

The PRISMA flow diagram (Figure 1) is a method of recording
different stages of the systematic literature search. This en-
hances the reliability and quality of systematic reviews. The four
stages of the flow diagram are identification, screening, eligibil-
ity, and inclusion [19]. Seven studies met the inclusion criteria
and were included in the final review (Table 2).

2 | Methods
This systematic review was registered in PROSPERO
(Registration ID: CRD420251057301).

A systematic review of research on how aripiprazole as an ad-
junctive therapy affects the metabolic adverse effects of olanzap-
ine was undertaken. The PRISMA checklist, which can be seen
in the Supporting Information, has been used to ensure a robust
method has been carried out.

2.1 | Data Collection Process

Data was collected manually by one author and reviewed by an-
other author and inserted into two tables (Tables 3 and 4). The
data items sought were based on the research question, review of
the existing literature, and the inclusion and exclusion criteria.
Data extracted included the study design, study length, sample
size, participant characteristics, inclusion and exclusion criteria,
the dose of both olanzapine and aripiprazole, and the statistical
analysis used.

2.2 | Data Items

All outcomes sought were related to metabolic parameters that
olanzapine has been shown to affect: glucose levels, lipid profile
(which included triglycerides HDL, LDL and total cholesterol),
weight gain, and waist circumference.
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Studies included in review
(n=7)

FIGURE1 |
criteria and were included in the final review.

2.3 | Study Risk of Bias Assessment

Bias assessment and overall analysis within the selected studies
was performed using the ROBINS I tool [21] for the open label
trials and the CASP (Critical Appraisal Skill Programme) tool
[22] for the RCTs. The JBI (Joanna Briggs Institute) tool [23] was
used for the case series included.

2.4 | Effect Measures

The effect measures of outcomes were included in the presenta-
tion of results as seen in Tables 3 and 4

2.5 | Synthesis Method

The data from the included studies was inserted into Tables 3
and 4. Key outcomes and data were assessed and compared
between studies. The data was then reviewed for the most ap-
propriate method of synthesis. Heterogeneity was assessed by
evaluating the individual papers and considering multiple fac-
tors such as study design, patient demographics, sample size,
dose of intervention given, variation in statistical analysis, and
metabolic parameters measured as seen in Table 3. Given the
heterogeneity of the selected studies, a narrative synthesis was
performed using the extracted data from Tables 3 and 4.

PRISMA flow diagram illustrating the selection process for studies included in the systematic review. Seven studies met the inclusion

2.6 | Reporting Bias

To minimize any bias due to missing results in the synthesis, a
comprehensive search strategy was formed. The search strategy
formed had a clear outline of the inclusion and exclusion criteria
to ensure a broad range of results was produced from multiple
search engines.

2.7 | Certainty Assessment

This was carried out within the risk of bias assessments within
the CASP, ROBINS I and JBI tools. These tools assessed study
design, sample size, appropriateness, evaluated the risk of bias,
assessed for patterns across the studies, and the overall coher-
ence and quality of the study (Supporting Information).

3 | Results

Key outcomes were extracted from all the 7 papers and analyzed
thoroughly. The key outcomes in this analysis were the effects
adjunctive aripiprazole had on weight/BMI, waist circumfer-
ence, fasting triglycerides, fasting cholesterol (total, HDL, LDL),
fasting glucose, and psychiatric control using the positive and
negative symptom scale score (PANSS score). A more detailed
table of results can be seen in Tables 3 and 4.
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TABLE 2 | Table of final studies included in this systematic review.

Study 1. D. C. Henderson, X. Fan, P. M. Copeland, et al., “Aripiprazole Added to Overweight and Obese Olanzapine-Treated
Schizophrenia Patients,” Journal of Clinical Psychopharmacology 29, no. 2 (2009): 165-169.

Study 2. B. Gupta, K. S. Chee, L. Q. Neo, et al., “Effect of Aripiprazole as an Adjunct to Atypical Antipsychotics on Weight and
Metabolic Profile: A 12-Week Open-Label Trial,” Therapeutic Advances in Psychopharmacology 11 (2021): 1-14.

Study 3. L.J. Wang, S. C. Ree, Y. S. Huang, C. C. Hsiao, and C. K. Chen, “Adjunctive Effects of Aripiprazole on Metabolic
Profiles: Comparison of Patients Treated With Olanzapine to Patients Treated With Other Atypical Antipsychotic Drugs,”
Progress in Neuro-Psychopharmacology & Biological Psychiatry 40 (2013): 260-266.

Study 4. G. Sulejmanpasic, S. Bise, F. Pepic, and A. Toskic, “P.105 Adjunctive Treatment of Aripiprazole to Olanzapine for Weight
Reduction in Patients with Schizophrenia,” European Neuropsychopharmacology 29 (2019): S90.

Study 5. T. Jia, X. Len, Z. Pi, Z. Hong, J. Feng, and C. Ma, “Effect of Aripiprazole Combined With Olanzapine on the Clinical

Efficacy of Schizophrenia,” Farmdcia 70, no. 3 (2022): 550-556.

Study 6. S. Englisch, A. Weinbrenner, D. Inta, and M. Zink, “Aripiprazole for the Management of Olanzapine-Induced Weight

Gain,” Pharmacopsychiatry 42, no. 4 (2009): 166-167.

Study 7. S. M. Khaleel, M. M. Khalaf, and M. S. Hasan, “Potential Mitigation of Olanzapine-induced Derangement of Blood
Sugars by Adding Aripiprazole to the Therapeutic Regimen of patients with Schizophrenia: A Follow-up Study,” Systematic

Reviews in Pharmacy 11, no. 8 (2020): 183-188.

3.1 | Effect of Adjunctive Aripiprazole on Weight
and BMI

The addition of aripiprazole to olanzapine treatment demon-
strated broadly positive effects on weight and BMI across
studies. Henderson et al. [8] reported a statistically significant
weight reduction (p=0.003) of 1.3kg and a BMI decrease of
0.4kg/m?in the aripiprazole group. Khaleel et al. [24] recorded
a modest but statistically significant BMI decrease of 0.2kg/
m? (p=0.000). Englisch et al. [25] reported a statistically sig-
nificant decrease in both weight (p <0.05) and BMI (p <0.05)
with a decrease of 0.7 kg and 0.2 kg/m? respectively. However,
Gupta and colleagues [9] found no statistically significant
weight loss or BMI reduction, indicating variability in patient
responses. In fact, the study found an increase in weight of
0.43kg. However, Wang et al. [26] showed a more pronounced
weight loss of 2.2 kg and a BMI reduction of 0.8 kg/m?, but this
was not statistically significant. The other study conducted by
Sulejmanpasic et al. [27] did not provide precise weight or BMI
data, although it did claim statistically significant decreases
in both weight and BMI.

3.2 | Effect on Waist Circumference

Limited studies reported changes in waist circumference.
Henderson et al. [8] observed a slight reduction in waist circum-
ference by 0.76cm that did not reach statistical significance.
Whereas Gupta et al. [9] found a small increase in waist circum-
ference by 0.73cm, suggesting that aripiprazole may not con-
sistently impact central adiposity. Other studies did not record
waist circumference changes.

3.3 | Effect on Fasting Triglycerides

A significant reduction in fasting triglycerides was observed
in multiple studies. Henderson et al. [8] found a statistically

significant decrease (p=0.001) of 51.7mg/dL. Gupta et al. [9]
also noted a statistically significant reduction (p=0.001) of tri-
glyceride levels. While Wang et al. [26] reported a more substan-
tial 74.0mg/dL decrease which did meet statistical significance
(p=0.006). Jia et al. [28] used bar graphs without exact numer-
ical data, making comparisons difficult, but the bar graphs
suggested a slight nonstatistically significant decrease in tri-
glyceride levels. Sulejmanpasic et al. [27] did not provide precise
data on triglyceride levels; although, it did claim a statistically
significant decrease. Other studies did not record triglyceride
levels. These findings suggest that aripiprazole may help miti-
gate olanzapine-induced hypertriglyceridemia.

3.4 | Effect on Cholesterol (Total, HDL, and LDL)

Results of cholesterol levels were inconsistent across studies.
Henderson et al. [8] found no significant reductions in total
cholesterol (—3mg/dL), HDL (+0.4mg/dL), or LDL (LDL
—0.2mg/dL). Gupta et al. [9] observed similar trends with
a non-significant reduction in total cholesterol and a slight
HDL and LDL increase. Jia et al. [28] used bar graphs with-
out exact numerical data, making comparisons difficult, but
the bar graphs suggested a slight, non-statistically significant
decrease in total cholesterol. Sulejmanpasic et al. [27] did not
provide precise data on cholesterol levels; although, it did
claim a statistically significant decrease in total cholesterol.
Other studies did not measure the effect of adjunctive aripip-
razole on cholesterol levels.

3.5 | Effect on Fasting Glucose

The impact of aripiprazole on fasting glucose was varied.
Henderson et al. [8] observed a non-significant decrease (—2 mg/
dL), while Gupta et al. [9] reported a slight increase. Jia et al.
[28] used bar graphs without exact numerical data, suggesting
a slight, non-statistically significant decrease in fasting glucose.
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Khaleel et al. [24] showed a substantial statistically significant
decrease of 6.7mg/dL, supporting potential metabolic benefits.
Sulejmanpasic et al. [27] did not provide precise data on fasting
glucose levels; although it did claim a statistically significant de-
crease in fasting glucose.

3.6 | Effect on Psychiatric Symptom Control
(PANSS Score)

The positive and negative symptom scale score (PANSS score),
which measures psychiatric symptom severity, remained stable
in all studies that measured it. Henderson et al. [8] found no sig-
nificant difference between groups. Gupta et al. [9] reported a
slight, non-statistically significant increase in the PANSS score
(+1). Both Sulejmanpasic et al. [27] and Englisch et al. [25] pro-
vided no specific data but claimed no statistically significant
changes in the PANSS score. Jia et al. [28] found a significant
improvement after initiating treatment, though their population
consisted of first-time schizophrenia patients. Khaleel et al. [24]
did not measure the PANSS score, and Wang et al. [26] did not
provide data for the olanzapine group in isolation.

4 | Discussion
4.1 | Summary of Key Findings

Based on the studies reviewed, adjunctive aripiprazole shows
positive but varied weight loss benefits, with Henderson et al.
[8], Wang et al. [26], Sulejmanpasic et al. [27], Englisch et al.
[25] and Khaleel et al. [24] reporting significant reductions
in weight and BMI, while Gupta et al. [9] found no meaning-
ful change. Statistically significant decreases in fasting tri-
glycerides were consistent across multiple studies, including
studies by Henderson et al. [8], Gupta et al. [9], Wang et al. [26],
and Sulejmanpasic et al. [27]. This supports the hypothesis that
aripiprazole may counteract some of the metabolic adverse ef-
fects of olanzapine. Effects on cholesterol and fasting glucose
were less positive, with some studies, specifically Henderson
et al. [8], Gupta et al. [9], Jia et al. [28] and Englisch et al. [25]
showing nonstatistically significant reductions. Finally, psychi-
atric symptom control remained stable in all 7 studies included
in this systematic review, suggesting that aripiprazole does not
negatively affect schizophrenia symptoms while potentially pro-
viding metabolic advantages.

4.2 | Interpretation of Findings

A consistent finding among the study results was the effect
of adjunctive aripiprazole on serum fasting triglyceride levels
in patients receiving olanzapine treatment. Upon reviewing
the studies selected in this systematic review, there is a con-
sistency in the reduction of fasting triglyceride levels as seen
in Henderson et al. [8], Gupta et al. [9], Wang et al. [26], and
Sulejmanpasic et al. [27]. However, it must be noted that not
all studies showed the reduction to be statistically significant,
as demonstrated with the study by Jia et al. [28]. Nonetheless,
the overall trend is consistent with prior randomized con-
trolled trials, such as Henderson et al. [8] and findings from

the broader background literature such as Gupta et al. [9],
both of which reported statistically significant reductions in
serum fasting triglyceride levels. These results suggest that
our findings are in alignment with existing evidence support-
ing the efficacy of adjunctive aripiprazole in lipid profile im-
provement. It must be appreciated that hypertriglyceridemia
is thought to be an independent risk factor for cardiovascular
disease [29] therefore, it has been suggested that a reduction
in serum triglyceride levels would reduce cardiovascular mor-
bidity [26]. The exact mechanism of reducing triglyceride lev-
els in these patients is unknown.

The result suggests that adjunctive aripiprazole may contribute
to weight reduction in patients treated with olanzapine, though
the effect varies across studies. Several studies [8, 24-27] re-
ported statistically significant reductions in both body weight
and BMI, indicating a potential for aripiprazole to counteract
antipsychotic-induced weight gain. However, this effect was not
consistent in all cases; for instance, in a larger open-label trial by
Gupta et al. [9] a slight weight increase was observed, possibly
due to the lower dose of aripiprazole used (5mg daily). This con-
trasts with most other studies, which employed doses of 10 mg
or higher.

Despite the observed range in dosing (5-15mg/day), a clear
dose-dependent relationship has not been established. While
some studies using higher doses reported metabolic improve-
ments, others did not show consistent benefits at either end
of the dosage spectrum. This lack of a clear dose-response
may be attributable to heterogeneity in study design, partic-
ipant characteristics, duration of treatment, and the specific
metabolic outcomes measured. Furthermore, while reduc-
tions in BMI and weight were often statistically significant,
their clinical relevance in terms of overall metabolic health
remains uncertain. Overall, the findings suggest a potential
role for adjunctive aripiprazole in mitigating olanzapine-
induced weight gain, but further dose-ranging and long-term
studies are needed to clarify the optimal therapeutic dose and
to determine whether these effects translate into meaningful
health benefits.

The findings on cholesterol values suggest that adjunctive arip-
iprazole does not have a meaningful impact on improving these
metabolic markers. Across multiple datasets, specifically, Gupta
et al. [9], Englisch et al. [25] and Jia et al. [28], changes in total
cholesterol, HDL, and LDL cholesterol were small and lacked
statistical significance. The lack of a statistically significant
trend across different studies suggests that adjunctive aripipra-
zole does not lead to cholesterol improvement in patients taking
antipsychotics like olanzapine. This is consistent with the find-
ings from the RCT by Henderson et al. [8].

Similarly, the impact of adjunctive aripiprazole on glucose
regulation appears negligible, and this is inconsistent with the
findings from the RCT by Henderson et al. [8]. The evidence
does not support the use of adjunctive aripiprazole as an in-
tervention for glucose regulation in patients receiving olan-
zapine. As mentioned previously, its role appears to be limited
to addressing weight gain, as suggested by Cooper et al. [16].
Reported changes in fasting glucose levels were inconsistent,
with Khaleel et al. [24] and Sulejmanpasic et al. [27] indicating
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a statistically significant decrease, while Henderson et al. [8],
Gupta et al. [9], Jia et al. [28] and Englisch et al. [25] showed
no meaningful difference. The lack of statistical significance
in these findings supports the conclusion that aripiprazole
does not provide significant metabolic benefits in terms of
glucose control.

However, one consistent finding across all studies reviewed in
this systematic review was that the psychiatric control scores
remained consistent. This suggests that an aripiprazole ad-
junct will not cause worsening of psychiatric symptoms. This
is consistent with the findings from the RCT by Henderson
et al. [8], which showed no statistically significant differences
in PANSS scores between groups with and without adjunctive
aripiprazole.

While several studies in this review report statistically signif-
icant changes in metabolic parameters, particularly weight,
BMI, and fasting triglyceride levels, it remains unclear whether
these changes translate to clinically meaningful improvements
in cardiovascular risk or reduction in metabolic syndrome.
For instance, Henderson et al. [8] reported a 1.3kg weight loss
and a 0.4kg/m? reduction in BMI (p =0.003). Similarly, Gupta
et al. [9] and Wang et al. [26] observed statistically significant
reductions in fasting triglycerides. However, in clinical terms,
guidelines suggest that reductions in triglycerides of at least
0.5mmol/L (~44.2mg/dL) are needed to impact cardiovascular
outcomes [29], a threshold only narrowly met or exceeded in
some studies. Moreover, reductions in BMI of less than 1kg/
m? are unlikely to produce substantial long-term cardiovas-
cular benefit or reduce morbidity associated with metabolic
syndrome. Importantly, most changes in fasting glucose, total
cholesterol, and LDL/HDL levels were not statistically signif-
icant and fell short of thresholds considered clinically signifi-
cant. Therefore, while adjunctive aripiprazole appears to have
a statistically significant impact on some metabolic markers,
particularly triglycerides, the clinical significance of these
changes, especially in terms of long-term cardiovascular risk
reduction, remains questionable and requires further investiga-
tion in larger, longer-term trials.

While current established clinical guidelines, such as those is-
sued by the National Institute for Health and Care Excellence
(NICE) in the UK [30] or the American Psychiatric Association
(APA) in the US [31], provide comprehensive recommendations
for monitoring and managing metabolic adverse effects associ-
ated with antipsychotics, a universal endorsement for adjunc-
tive aripiprazole specifically to mitigate olanzapine-induced
metabolic dysfunction is not yet a standard recommendation.
These guidelines primarily advocate for routine metabolic mon-
itoring, lifestyle interventions, considering a switch to antipsy-
chotics with lower metabolic risk profiles, or the use of agents
like metformin.

This systematic review contributes to the evolving understand-
ing of managing antipsychotic-induced metabolic side effects by
synthesizing the available evidence on adjunctive aripiprazole.
The findings herein, derived from various study designs includ-
ing randomized controlled trials, demonstrate the potential effi-
cacy of this approach in improving certain metabolic parameters.

While this evidence is valuable, the ultimate integration of ad-
junctive aripiprazole into widely accepted clinical guidelines
would necessitate further large-scale, methodologically robust
studies to confirm long-term safety, effectiveness, and cost-
effectiveness. This review therefore serves to consolidate the
current evidence base, highlighting an important area for future
research and clinical consideration.

4.3 | Limitations
4.3.1 | Confounding

In the included studies, confounding variables are not con-
trolled consistently. Potential confounders such as diet and
exercise, although controlled in some of the studies, are not
explicitly stated to be controlled in all. These confounders
can potentially affect all aspects of metabolic health such as
weight and lipid levels. Patients who implement positive life-
style changes such as increasing the amount of exercise they
perform and reducing calorific intake from their diet would
possibly see changes in their metabolic parameters regardless
of adjunctive aripiprazole.

4.3.2 | Study Sizes

The studies included in this systematic review varied widely in
sample size, ranging from as few as 4 participants to as many as
68. Smaller studies, such as those with sample sizes of 4 or 8, are
inherently more susceptible to random error and may lack the
statistical power to detect true clinical effects. This can lead to
overestimation or underestimation of treatment outcomes and
limits the generalizability of findings. Although these smaller
studies may be less reliable from a statistical standpoint, they still
offer valuable insights into the potential metabolic effects of ad-
junctive aripiprazole. Their inclusion contributes to a more com-
prehensive synthesis of the available literature but also adds to
the heterogeneity observed across studies, which may affect the
robustness of pooled conclusions. Due to the diversity in study
design and outcome reporting, formal sensitivity analyses based
on sample size were not feasible. However, the sample size of
each study was acknowledged in the descriptive synthesis and
considered when interpreting the overall evidence. Large-scale
trials are necessary to provide more definitive conclusions re-
garding the efficacy and safety of adjunctive aripiprazole in miti-
gating olanzapine-associated metabolic adverse effects.

4.3.3 | Study Duration

Studies showed variation in duration ranges from 8 to 12 weeks.
Longer studies would be more insightful as they can assess the
effect of adjunctive aripiprazole on the metabolic health of pa-
tients long term and can see if the metabolic benefit translates
to reduced cardiovascular mortality and life expectancy. Longer
study duration would not only be beneficial in assessing the ef-
ficacy of adjunctive aripiprazole, but it would also assess longer-
term side effects on patients and see how psychiatric symptom
control is affected long term.
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4.3.4 | Methodology

The analysis in this systematic review was a narrative synthe-
sis due to the heterogeneity in the included studies. As a result,
this systematic review lacks the statistical robustness of a meta-
analysis. On top of this, statistical representation of data was
difficult to extract from certain studies; for example, Jia et al.
[28] represented data in bar graphs rather than tables. Another
study [27] did not include its precise data at all. In addition to
this, study designs varied and included some studies from the
lower end of the pyramid of hierarchical evidence, which im-
pacts the certainty of the analysis [32]. The risk of bias appeared
low within the randomized control trials, open-label trials, and
the case series, details of which can be seen in the Supporting
Information.

Overall, a narrative synthesis of the studies revealed some sta-
tistically significant improvements in triglyceride levels and
variable effects on weight loss. While the long-term impact on
metabolic health and potential reduction in cardiovascular-
related mortality and morbidity remain uncertain, the addition
of aripiprazole did not negatively affect patients' psychiatric
outcomes.

5 | Recommendations

To enhance the clinical utility of adjunctive aripiprazole in
managing olanzapine-induced metabolic adverse effects, future
research should focus on conducting well-powered, large-scale
randomized controlled trials that address the limitations of pre-
vious studies. These trials should include diverse populations
across age, sex, and ethnicity, and be conducted over extended
durations, ideally from months to years, to monitor both ben-
eficial and adverse effects comprehensively. It is essential to
control for relevant confounders such as diet, physical activity,
and concurrent use of lipid-lowering medications like statins.
Future studies should aim not only to confirm the effectiveness
of adjunctive aripiprazole but also to determine optimal dosing
regimens and treatment durations that maximize metabolic
benefits without compromising psychiatric stability. A broader
evaluation of metabolic outcomes including insulin resistance,
adipokines, and inflammatory markers such as C-reactive pro-
tein (CRP) and interleukin-6 (IL-6) would provide a more com-
prehensive understanding of its systemic effects. Stratifying
participants based on baseline metabolic risk (e.g., obesity, dys-
lipidaemia, or prediabetes) could help identify subgroups most
likely to benefit. Additionally, mechanistic studies are needed
to elucidate the pharmacodynamic and molecular pathways un-
derlying aripiprazole's metabolic effects, distinguishing direct
drug actions from secondary behavioral or hormonal changes.
Addressing these areas will inform evidence-based clinical
guidelines and support personalized treatment strategies for
patients with schizophrenia at risk of metabolic complications.

6 | Summary and Conclusion

This systematic review carried out an investigation to de-
termine if adjunctive aripiprazole is effective in reducing

olanzapine-induced metabolic adverse effects in patients with
schizophrenia. Specific metrics were used to assess the ef-
fects adjunctive aripiprazole had on metabolic health, such as
glucose levels, lipid profile, bodyweight/BMI, PANSS score,
and waist circumference. This systematic review analyzed
and narratively synthesized the results from a variety of dif-
ferent research designs, including randomized control trials,
open-label trials, and case series. This broad range of different
study designs is likely due to a lack of current evidence on the
specific research question of this study. Key findings of the
studies reviewed showed adjunctive aripiprazole resulted in a
statistically significant decrease in fasting triglycerides, which
was consistent across studies, but not a statistically significant
decrease in other lipid levels, such as cholesterol. The stud-
ies highlighted some potential weight loss benefits, with some
studies reporting significant reductions in weight and BMI,
while one other found no meaningful change. However, this
may be a dose-dependent outcome, as the study that found no
significant change in weight used a substantially lower dose of
aripiprazole compared to other studies. Importantly, psychiat-
ric symptom control remained stable in most studies, demon-
strating that aripiprazole does not negatively affect psychotic
symptoms while potentially providing metabolic advantages.

In conclusion, this review acknowledges that adjunctive arip-
iprazole may reduce some of the metabolic adverse effects of
olanzapine (hypertriglyceridemia and weight gain), but RCT-
controlled trials are warranted to further assess the efficacy,
effective dose, and long-term metabolic benefit of the addition
of aripiprazole. Further evidence would be necessary before rec-
ommending prescribing aripiprazole in combination with olan-
zapine in a clinical setting.
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