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ABSTRACT: Atypical or second-generation antipsychotics are the most frequently prescribed
antipsychotics due to their clinical efficacy and improved safety profile in the treatment of
schizophrenia when compared to typical or first-generation antipsychotics. However, atypical
antipsychotic drugs are associated with a high prevalence of adverse reactions, as well as side
effects of metabolic syndrome. Schizophrenia is a chronic mental illness characterized by
positive, negative, and cognitive dysfunctions. The objective of this review is to compare the impacts
of atypical medication on MetS in patients with schizophrenia. A comprehensive analysis was
conducted, including a literature review of the databases of Google Scholar, PubMed, and
ScienceDirect for publications over the past decade. Seven articles were selected and reviewed
for analysis. The analysis revealed that the use of atypical antipsychotics was associated with
an increased risk of metabolic syndrome, while clozapine, olanzapine, and risperidone were
associated with a higher risk of metabolic syndrome compared to other antipsychotics. The
study also explores the mechanisms of metabolic syndrome, with a specific focus on the role of
antipsychotics in disrupting glucose and lipid metabolism. This comprehensive study offers a
nuanced understanding of the adverse effects of antipsychotic medications on the development
of metabolic syndrome in individuals diagnosed with schizophrenia. This review revealed that
the use of atypical antipsychotics in the treatment of schizophrenia can increase the risk of
metabolic syndromes such as weight gain, dyslipidemia, hypertension, and diabetes. The
primary limitation of this review is the high heterogeneity among studies, as they employed
varying definitions of metabolic syndrome and included diverse sample characteristics.
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INTRODUCTION

Metabolic syndrome, a constellation of disorders including obesity, dyslipidemia,
and insulin resistance, has been identified in patients with schizophrenia for several years
(Dobrowolski et al, 2022). One potential aetiology of this increased risk is the use of
antipsychotic medications, particularly second-generation agents, which are associated
with metabolic side effects such as weight gain, elevated blood sugar levels, and increased
cholesterol (Keepers et al, 2020). Furthermore, the long-term use of antipsychotic
medications in schizophrenia treatment contributes to the increased risk of metabolic
syndrome (Dobrowolski et al.,, 2022). The prevalence of metabolic syndrome in patients
treated with antipsychotics ranges from 37% to 65% (Akinola et al., 2023).

Research data from the Bali Provincial Mental Hospital indicates that the utilization
of atypical antipsychotics in patients with metabolic syndrome is the most prevalent,
accounting for 49.3% of cases. According to the National Health Service guidelines, the
obesity component of metabolic syndrome is prioritized as the most significant. (Prabawa
et al,, 2019). According to the NCEP ATP III definition, metabolic syndrome is diagnosed
when three or more of the following criteria are confirmed: blood pressure above 130/85
mmHg and a waist circumference larger than 102 cm for men or 88 cm for women.
Additionally, the presence of elevated triglyceride levels (greater than 150 mg/dL), low-
density lipoprotein levels (less than 40 mg/dL for men and less than 50 mg/dL for women),
and fasting blood glucose levels (greater than 100 mg/dL) is indicative of metabolic
syndrome (Cleeman, 2001).

Antipsychotics are medications that are prescribed to patients diagnosed with
severe mental disorders, including schizophrenia, major depression, and bipolar disorder
(Katzung & Trevor, 2020). However, these medications have the potential to induce
metabolic syndrome (MetS), which can adversely affect life expectancy and adherence to
treatment regimens (Akinola et al, 2023). Antipsychotic medications are generally
categorized into two distinct classes: typical antipsychotics, also known as first-generation
antipsychotics, and second-generation antipsychotics, also referred to as atypical
antipsychotics. This classification is based on empirical evidence that atypical
antipsychotics exhibit a low propensity to induce motor side effects (Chokhawala &
Stevens, 2023). Typical antipsychotics have a long history of use and are effective in
treating positive psychotic symptoms. However, these medications are frequently
associated with significant motor side effects, including extrapyramidal symptoms. In
contrast, antipsychotics of the atypical variety demonstrate a higher tolerance for
extrapyramidal symptoms (Meltzer & Gadaleta, 2021). Nevertheless, they carry a
heightened risk of metabolic syndrome, a condition characterized by weight gain, abnormal
lipid levels, high blood pressure, and reduced glucose tolerance (Ardiansyah et al., 2024).

A study by Julaeha et al. (2021), a case report at Menur Mental Hospital, has
identified the incidence of metabolic syndrome due to antipsychotics in Indonesia. The
study stated that there is a relationship between weight gain, insulin resistance, and lipid
profile abnormalities in patients with schizophrenia undergoing treatment with atypical
antipsychotics. This observation aligns with the findings reported by Sona et al. (2020),
which were conducted at the Mental Hospital in Padang among schizophrenia patients
receiving antipsychotic therapy. It was observed that patients who received atypical
antipsychotics as monotherapy or in combination experienced weight gain following the
initiation of these medications. A systematic review by Akinola et al. (2023) stated that the

182

JIFFK — Volume 22, No. 2, December 2025



Metabolic Syndrome and Side Effects...

global prevalence of metabolic syndrome in patients treated with antipsychotics ranged
from 37-65%. Conversely, the meta-analysis study conducted by Garrido-Torres et al.
(2021) in patients who had never taken antipsychotics with a first psychotic episode
identified a metabolic syndrome prevalence of 13.2%. Conversely, a cohort study
comparing patients with a first episode of psychosis who were prescribed antipsychotic
medications found that 60.70% of patients met at least one of the five parameters for
metabolic syndrome NCEP ATP III (Garrido-Torres et al.,, 2022).

Individuals diagnosed with schizophrenia who are prescribed antipsychotic medications
exhibit a higher prevalence of metabolic syndrome compared to the general population,
particularly if they are administered atypical antipsychotics. A substantial body of research
has demonstrated that the prevalence of metabolic syndrome in patients with
schizophrenia who are prescribed atypical antipsychotics can range from 40% to 60%. This
observation suggests a notable association between atypical antipsychotic drugs, such as
olanzapine and clozapine, and metabolic syndrome, which can lead to the development of
obesity, diabetes, and dyslipidemia (Carli et al., 2021). The present review aims to analyze
the side effects of metabolic syndrome in the use of antipsychotics, atypical and identify the
mechanisms involved and their influence on the condition, including obesity, dyslipidemia,
hypertension, and diabetes..

METHODS

The type of research employed is qualitative research, utilizing literature methods.
Review. Search through Google Scholar, PubMed and Science databases directly with a
publication range of 2014-2024 using the keyword " metabolic syndrome ” OR “ MetS ” AND
"Antipsychotic Atypical ” OR “ Second Generation Antipsychotics ” AND “ Schizophrenia ”

The inclusion criteria in this study were: (1) the article was research on metabolic
syndrome effects in schizophrenia; (2) the article had a randomized controlled trial,
experimental, or observational research design; (3) the Population research focused on
adult patients (18-60 years) diagnosed with schizophrenia. Meanwhile, the exclusion
criteria included (1) studies published more than five years ago; (2) studies that focused
on populations other than patients with schizophrenia or patients not receiving atypical
antipsychotics; (3) inappropriate study design, and (4) articles with incomplete or
unextractable data.

The journals obtained were then reviewed based on their titles, abstracts, results,
and conclusions, and compiled as a review of scientific literature studies. A Flow diagram
of the search and selection strategies used in this systematic review is shown in Figure 1,
following a systematic review and meta-analysis. Out of the 1754 articles, 491 were
screened, and duplicates were removed based on pre-defined inclusion and exclusion
criteria. Seven articles met the inclusion criteria for full-text screening, and 22 articles were
excluded for various reasons.

This journal was written based on all journals that had been reviewed in their
entirety. The data obtained from the research are summarised in Table 1. Results of tracing
the incidence of metabolic syndrome impacts in schizophrenia individuals with
schizophrenia undergoing atypical antipsychotic treatment.
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Records identified through database
searching
Google Scholar: 627
ScinceDirect: n= 770
PubMed: n= 357

Articles obtained after duplicate

screening
(n=491)
Abstract eligibility assessment Records excluded
(n=36) > (n=455)

Full-text article assessed for Full-text articles excluded,

eligibility — >
(n=29)

with reasons
(n=7)

Studies accessed for Studies excluded following
: . assessment of
methodological quality >

(n=7) methodological quality

(n=22)

Studies included in the qualitative
synthesis
(n=7)

Figure 1. Flowchart of the search and selection strategy

RESULT AND DISCUSSION
The findings align with the research objectives regarding the effect of metabolic syndrome
in schizophrenia patients receiving atypical antipsychotic therapy as shown in table 1.
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Table 1.The research result of antypsychotic type

Authors Method Study Type Research result
Antipsychotics
(Abo Alrob  Retrospective Olanzapine 37.4% of subjects experienced metabolic
etal, 2019) pre-post test Clozapine syndrome following six months of
Sample: 91 Risperidone therapy, while 44% exhibited elevated
Quetiapine systolic  blood pressure, 54.9%
Aripiprazole demonstrated improvements in
Ziprasidone triglyceride levels, and 31.9% displayed
disturbances in glucose levels.
(Makary et  Cross Sectional ~ Risperidone In the treated group with atypical
al,, 2023) 2 groups Olanzapine antipsychotics, 22.22% suffer from type 2
(controland  Quetiapine diabetes, compared with 2.53% in the
treatment) Aripiprazole control group.
Sample: 72 per Average patients show the occurrence of
group obesity after treatment with
antipsychotic atypical antipsychotics,
which is a predictor of the occurrence of
metabolic side effects.
(Beyene et  Cross Sectional  Risperidone Prevalence syndrome metabolic by
al,, 2024)  Sample: 271 and Olanzapine 35.8%, of which 70.8% have improved
circumference waist and 42.8% low HDL-
Clevels
(Ardiansyah Prospective Risperidone After two months of consuming an
etal., 2024) Cohort and Clozapine  atypical antipsychotic, there was an
Sample: 30 improvement in body weight and blood
glucose fast.
(Herlina et Retrospective  Risperidone After 4 weeks use of risperidone and
al,, 2021) with and Clozapine  clozapine on body weight of subjects
consecutive experiencing improvement 0.3 kg
sampling
Sample: 80
(Prabawa et Descriptive No mentioned  Syndrome parameter profile metabolic
al,, 2019) cross sectional improvement happens after consuming
analysis atypical antipsychotics, especially in
Sample: 245 conditions of obesity and dyslipidemia.
(Riawan et Cohort Risperidone If compared with pretest administration,
al,, 2022) Prospective pre- antipsychotic risperidone- based
post test regimens showed the occurrence of
Sample: 361 worsening conditions, obesity,

hypertension, cholesterol, and diabetes
mellitus after consuming antipsychotics

Most studies have shown the effect of antipsychotic administration on the
development of metabolic syndrome, which is measured by weight gain, the effect on blood
glucose and lipid profiles of schizophrenia patients who use antipsychotic therapy. A cohort
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study, prospective in South Sulawesi, found that Schizophrenia patients undergoing
treatment with antipsychotics experienced increased body weight and fasting blood
glucose in the second week after treatment with this antipsychotic—risperidone and
clozapine (Ardiansyah et al.,, 2024).

Herlina et al. (2021), a retrospective study of 80 patients who were hospitalized with
schizophrenia with atypical antipsychotic treatment for 1 month, showed weight gain,
especially in patients who were given a combination of atypical antipsychotics, namely
risperidone and clozapine. Meanwhile, Prabawa et al. (2019) described the proportion of
incidents of metabolic syndrome side effects using the National Cholesterol Education
Program Adult Treatment Panel III parameters. They found that 87.3% of patients were
obese after using antipsychotics.

Antipsychotic Atypical with Metabolic Syndrome

Second-generation antipsychotics, including risperidone, olanzapine, quetiapine,
ziprasidone, aripiprazole, paliperidone, iloperidone, asenapine, lurasidone, and clozapine,
have been shown to demonstrate higher affinity for serotonin receptors compared to
dopamine receptors. These medications have been associated with adverse effects, such as
weight gain and lipid metabolism. (Stahl, 2013). Clozapine, a prominent example of a
second-generation antipsychotic, has been observed to lack extrapyramidal side effects
(Keepers et al.,, 2020). Aripiprazole, a second-generation antipsychotic agent, displays
partial agonist activity at dopamine D2 receptors. This distinct pharmacological profile
contributes to the distinct side effect profile of these medications. Aripiprazole has been
shown to have a low risk of extrapyramidal side effects. (Huhn et al.,, 2019).

The relationship between atypical or second-generation antipsychotic use and
metabolic syndrome has become a significant concern in psychiatric research. Various
literature sources, such as (Carli et al., 2021; Doménech-Matamoros, 2020; Lin et al., 2023;
Pu et al, 2021) have shown the important contribution of severe mental disorders,
including schizophrenia, major depressive disorder, and bipolar disorder, in the emergence
of metabolic syndrome and degenerative diseases associated with hypertension,
dyslipidemia, and diabetes. Many factors can contribute to metabolic syndrome, including
the duration of treatment, dosage of medication, diet, lifestyle (such as activity level,
physical activity, and smoking habits), and non-pharmacological interventions, as well as
the patient's genetic predisposition factors (Lin et al., 2023).

Cross-sectional research in Ethiopia showed that schizophrenia patients treated
with atypical antipsychotics (second generation antipsychotics) on the prevalence of
metabolic syndrome occurred in 35.8% of female patients with olanzapine use, which is a
predictor of metabolic syndrome (Beyene et al., 2024). Clinical trial results Clinical
Antipsychotic Trials in Intervention Effectiveness (CATIE) involving more than 600
patients with schizophrenia showed that the prevalence of metabolic syndrome for
olanzapine increased over 3 months from a baseline of 34.8% to 43.9%, CATIE
investigators also reported that 3 months of olanzapine and quetiapine were associated
with the most significant mean increase in waist circumference (0.7 inches), followed by
risperidone (0.4 inches). Olanzapine was also associated with changes in fasting
triglyceride levels at 3 months (greater than 21.5 mg/dL). Weight gain was greater with
olanzapine (0.9 kg/month) compared with quetiapine or risperidone (0.2 kg/month)
(Riordan et al., 2011).

The mechanisms underlying the association of metabolic syndrome with the use of
second-generation antipsychotics are complex and involve various factors, such as
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pharmacological effects of drugs on the central nervous system and peripheral metabolism.
Although the exact mechanism is not fully understood, several factors contribute
significantly to the side effects of metabolic syndrome, including the presence of impaired
glucose metabolism, characterised by insulin resistance and pancreatic beta cell
dysfunction (Singh et al., 2019). Antipsychotics can interfere with cell sensitivity to insulin,
making it difficult for blood glucose to enter cells. As a result, this can lead to increased
appetite. The use of antipsychotics can also affect the satiety centre in the brain, causing
patients to feel hungrier and consume more food. In addition, there are changes in the lipid
profile, such as increased triglycerides, because antipsychotics can increase triglyceride
production in the liver, and the effects of antipsychotic use also affect excessive (Carli et al.,
2021). The mechanism of side effects of antipsychotics with metabolic syndrome has been
explained by Singh et al. (2019), as shown in Figure 2.
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Figure 2. Mechanism of the Relationship between Antipsychotics and Metabolic

Syndrome (Singh et al,, 2019)

Several studies have shown that antipsychotics can decrease IRS-1 protein

expression in insulin target tissues, reducing the amount of substrate available for insulin
signalling (]J. Chen et al,, 2017). Antipsychotics can activate various kinases (e.g. JNK, ERK,
PKC), which then phosphorylate IRS-1 at serine and threonine residues. Phosphorylation
at these residues often results in inhibition of insulin signalling, rather than activation.
Serine/threonine phosphorylation can reduce the ability of IRS-1 to interact with the
Insulin Receptor (IR) and activate downstream pathways (Arinami et al., 2024; Chen et al,,
2021; Tanti & Jager, 2009).
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Atypical antipsychotics such as clozapine, olanzapine and risperidone appear to be
involved in the development of MetS. (Pu et al., 2021). In clinical practice, among atypical
antipsychotics, olanzapine and clozapine are associated with the highest risk of MetS, while
quetiapine, risperidone, asenapine, and amisulpride cause moderate changes (Mazereel et
al, 2020). Weight gain is associated with the use of clozapine and olanzapine, while
increased prolactin levels are often associated with risperidone use (Meltzer & Gadaleta,
2021). Mazereel et al. (2020 in their analysis stated that there is an impact of antipsychotic
treatment on obesity and metabolic disorders. The differences in the side effects of typical
and atypical antipsychotics that can cause metabolic syndrome disorders can be seen in the
side effects of weight gain, hyperlipidemia and glucose abnormalities, as seen in Table II.

Table II. Differences in side effects of metabolic syndrome components from various types
of antipsychotics, atypical (Mazereel et al., 2020)

Drug nam Improvemen . . Abnormali
Eitectto | Weight  Hyperiipidemia PGIEC
Antipsychotics Generation Second (APG-2 / Antipsychotic Atypical )
Aripiprazole + + +
Clozapine +++ +4++ +4+
Olanzapine +++ +++ +++
Quetiapine ++ +++ ++
Risperidone ++ + ++
Paliperidone ++ ++ +

Description: effects indicated as extremely high (++++), high (+++), average (++),
low (+), very uncommon (+/-)

Obesity, a condition marked by an excessive buildup of fat tissue, has been noted in
individuals using SGAs (second-generation antipsychotics). The underlying mechanism of
this phenomenon involves the impact of these medications on weight gain, as evidenced by
alterations in abdominal circumference and visceral fat levels (Makary et al, 2023).
Antipsychotics are known to increase appetite, leading to weight gain. Antipsychotics are
known to increase appetite, leading to weight gain. The metabolic consequences of atypical
antipsychotic drugs vary widely with respect to the receptor pharmacology (Riordan et al.,
2011). The two medications that appear to have the most significant impact on body weight
are Olanzapine and Clozapine, due to their strong affinity for the 5-HT2C and histamine H1
receptors.

Atypical antipsychotics, through their pharmacological actions as antagonists at 5-
HT2C and H1 receptors (as well as other receptors such as D2, 5-HT2A, alpha-adrenergic,
and muscarinic), may interfere with the normal regulation of appetite, glucose, and lipid
metabolism. The antagonistic effects at 5-HT2C and H1 in particular are believed to play a
significant role in the metabolic side effects frequently observed (Singh et al., 2019). Weight
gain primarily through increased appetite due to 5-HT2C and H1 blockade (Doménech-
Matamoros, 2020; Herlina et al., 2021). Insulin resistance and type 2 diabetes through
disruption of the insulin signalling pathway influenced by 5-HT2C and possibly also H1,
and secondarily due to weight gain (Chen et al,, 2017; Mazereel et al., 2020). Meanwhile,
dyslipidemia is due to changes in blood lipid levels (increased triglycerides, decreased
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HDL), which can be influenced by direct disturbances in lipid metabolism and indirectly by
weight gain (Chen et al,, 2021; Pu et al,, 2021).

Hypertension is a common issue among individuals receiving extended
antipsychotic treatment, frequently resulting from metabolic syndrome. A retrospective
analysis of inpatients with schizophrenia showed that olanzapine, risperidone, and
ziprasidone increased systolic blood pressure at different points during nine vital sign
assessments conducted within three days after treatment began (Saklayen, 2018). Second-
generation antipsychotics have been demonstrated to affect glucose tolerance adversely.
These mechanisms may occur in various physiological systems, including the liver,
pancreatic beta cells, and the autonomic nervous system (Rice & Ramtekkar, 2020). The
possible role of receptors in these synergistic influences encompasses the enhancement of
5-HT2C-related effects on food consumption by D2 receptor antagonists and the
disinhibition of prolactin regulatory processes, which impact glucose metabolism (C. Y.-A.
Chen etal,, 2021).

Management of Metabolic Syndrome Due to Antipsychotics

Early detection of metabolic syndrome enables the implementation of a
comprehensive, interdisciplinary management approach to control risk factors that
compromise organ function and cardiovascular health. This metabolic syndrome develops
gradually over several years, beginning with the emergence of excess weight and obesity,
later accompanied by additional elements of the metabolic syndrome (Saklayen, 2018). All
individuals with metabolic syndrome must be advised to make lifestyle changes. In many
situations, they are provided with treatment options to assist in weight reduction and
manage the key elements of metabolic syndrome, including the management of
hypertension, dyslipidemia, atherogenic conditions, and diabetes. (Dobrowolski et al,,
2022).

In individuals with obesity and prediabetes, the primary goal of treatment should
be to reduce weight by 5-7%. For those with obesity and diabetes, the aim is to attain a
weight loss of at least 7-15%. In addition to dietary changes, increasing physical activity is
recommended. The recommended physical activity should specify its type, intensity,
frequency, and duration (Howard, 2006). The primary objective of treatment in patients
with diabetes is to lower the risk of long-term complications, which includes cardiovascular
risk. It is crucial to reach target levels for glycemia, blood pressure, lipoprotein, low-density
lipoprotein (LDL), non-HDL cholesterol, and body weight, as these factors are essential
components of metabolic syndrome. The use of medications proven to be effective in
lowering cardiovascular risk and body weight is also suggested. For patients with
hypertension and metabolic syndrome, non-pharmacological interventions focusing on
significant lifestyle changes should be implemented. These changes involve reducing body
weight, reducing salt consumption, and increasing physical activity (Dobrowolski et al,,
2022).

CONCLUSION

Our analysis found that atypical antipsychotics may raise the risk of metabolic disorders
like weight gain, hypertension, diabetes, and dyslipidemia. Atypical antipsychotics are
linked to metabolic syndrome, although all antipsychotic patients should be monitored.
Atypical, with sufficient dose adjustment, avoiding multiple antipsychotic combinations,
and assessing body weight, waist circumference, blood pressure, and blood sugar to
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prevent metabolic syndrome adverse effects. This literature review focused on metabolic
syndrome and atypical antipsychotic-related metabolic adverse events in schizophrenia
patients. Thus, our literature search and data analysis did not examine non-metabolic
adverse events, including oesophageal consequences. In this study, we know little about
the timing of non-metabolic adverse events and how drug combinations affect them. More
research is needed to understand the full range of atypical antipsychotic side effects,
including temporal features and medication interactions.

AUTHOR CONTRIBUTION

ANP: research design development, analysis, and interpretation of results, draft
manuscript preparation.

Y: design the study, revise the manuscript, edit the manuscript for critical intellectual.

CONFLICT OF INTEREST (If any)
None to declare

REFERENCES

Abo Alrob, 0., Alazzam, S., Alzoubi, K., Nusair, M. B., Amawi, H., Karasneh, R,, Rababa’h, A., & Nammas,
M. (2019). The Effect of Long-Term Second-Generation Antipsychotics Use on the Metabolic
Syndrome  Parameters in  Jordanian  Population.  Medicina, @ 55(7), 320.
https://doi.org/10.3390/medicina55070320

Akinola, P. S., Tardif, I., & Leclerc, J. (2023). Antipsychotic-Induced Metabolic Syndrome: A Review.
Metabolic Syndrome and Related Disorders, 21(6), 294-305.
https://doi.org/10.1089/met.2023.0003

Ardiansyah, H., Azis, U., Susanto, H. F., Limoa, E., & Wijaya, F. (2024). Pengaruh Penggunaan Obat
Antipsikotik Atipikal terhadap Peningkatan Berat Badan dan Kadar Glukosa Darah Puasa
Pasien Skizofrenia di Rumah Sakit Khusus Daerah Dadi Provinsi Sulawesi Selatan. 8.

Arinami, H., Suzuki, Y., Watanabe, Y., Tajiri, M., Tsuneyama, N., & Someya, T. (2024). Association
between insulin resistance and serum insulin-like growth factor 1 levels in patients with non-
remitting major depressive disorder. Journal of Affective Disorders, 344, 612-616.
https://doi.org/10.1016/j.jad.2023.10.009

Beyene, M. G., Teferra, S., & Fenta, T. G. (2024). Metabolic Syndrome and Its Associated Factors
Among Patients With Schizophrenia Treated With Second-Generation Antipsychotics at
Amanuel Mental Specialized Hospital, Ethiopia. Cureus.
https://doi.org/10.7759/cureus.69065

Carli, M., Kolachalam, S., Longoni, B., Pintaudi, A., Baldini, M., Aringhieri, S., Fasciani, 1., Annibale, P.,
Maggio, R., & Scarselli, M. (2021). Atypical Antipsychotics and Metabolic Syndrome: From
Molecular Mechanisms to Clinical Differences. Pharmaceuticals, 14(3), 238.
https://doi.org/10.3390/ph14030238

Chen, C. Y.-A, Goh, K. K, Chen, C.-H., & Lu, M.-L. (2021). The Role of Adiponectin in the Pathogenesis
of Metabolic Disturbances in Patients With Schizophrenia. Frontiers in Psychiatry, 11, 605124.
https://doi.org/10.3389/fpsyt.2020.605124

Chen, ], Huang, X.-F., Shao, R, Chen, C., & Deng, C. (2017). Molecular Mechanisms of Antipsychotic
Drug-Induced Diabetes. Frontiers in Neuroscience, 11, 643.
https://doi.org/10.3389/fnins.2017.00643

Chokhawala, K., & Stevens, L. (2023). Antipsychotic Medications.

Cleeman, J. (2001). ATP IlI Guidelines At-A-Glance Quick Desk Reference.

190

JIFFK — Volume 22, No. 2, December 2025



Metabolic Syndrome and Side Effects...

Dobrowolski, P., Prejbisz, A., Kurytowicz, A., Baska, A., Burchardyt, P., Chlebus, K., Dzida, G., Jankowski,
P., Jaroszewicz, ]., Jaworski, P.,, Kaminski, K., Kapton-Cieslicka, A., Klocek, M., Kukla, M,,
Mamcarz, A., Mastalerz-Migas, A., Narkiewicz, K., Ostrowska, L., Sliz, D., Bogdanski, P. (2022).
Metabolic syndrome—A new definition and management guidelines. Arterial Hypertension,
26(3),99-121. https://doi.org/10.5603/AH.a2022.0012

Doménech-Matamoros, P. (2020). Influence of the use of atypical antipsychotics in metabolic
syndrome. Revista Espariola de  Sanidad  Penitenciaria,  22(2), 80-86.
https://doi.org/10.18176/resp.00014

Garrido-Torres, N., Rocha-Gonzalez, 1., Alameda, L., Rodriguez-Gangoso, A., Vilches, A., Canal-Rivero,
M., Crespo-Facorro, B., & Ruiz-Veguilla, M. (2021). Metabolic syndrome in antipsychotic-naive
patients with first-episode psychosis: A systematic review and meta-analysis. Psychological
Medicine, 51(14), 2307-2320. Cambridge Core.
https://doi.org/10.1017/S0033291721002853

Garrido-Torres, N., Ruiz-Veguilla, M., Alameda, L., Canal-Rivero, M., Ruiz, M. ]., Gdmez-Revuelta, M.,
Ayesa-Arriola, R., Rubio-Garcia, A. Crespo-Facorro, B., & Vazquez-Bourgon, ]. (2022).
Prevalence of metabolic syndrome and related factors in a large sample of antipsychotic naive
patients with first-episode psychosis: Baseline results from the PAFIP cohort. Schizophrenia
Research, 246, 277-285. https://doi.org/10.1016/j.schres.2022.07.007

Herlina, T., Perwitasari, D. A, Dania, H., Yuliani, S., & Barliana, M. I. (2021). Atypical Antipsychotic
Induced Weight Gain in Schizophrenic Patients. Indonesian Journal of Clinical Pharmacy, 10(1),
57. https://doi.org/10.15416/ijcp.2021.10.1.57

Howard, W. ]. (2006). Diagnosis and Management of the Metabolic Syndrome: An American Heart
Association/National Heart, Lung, and Blood Institute Scientific Statement. Yearbook of
Endocrinology, 2006, 113-114. https://doi.org/10.1016/S0084-3741(08)70316-0

Huhn, M., Nikolakopoulou, A., Schneider-Thoma, ., Krause, M., Samara, M., Peter, N., Arndt, T.,
Backers, L., Rothe, P., Cipriani, A., Davis, J., Salanti, G., & Leucht, S. (2019). Comparative efficacy
and tolerability of 32 oral antipsychotics for the acute treatment of adults with multi-episode
schizophrenia: A systematic review and network meta-analysis. The Lancet, 394(10202),939-
951. https://doi.org/10.1016/S0140-6736(19)31135-3

Julaeha, J., Athiyah, U., Ayuningtyas, J. P., Yuliana, V., & Hermansyah, A. (2021). Metabolic Syndrome
Risk Associated with Atypical Antipsychotic Medication: A Case Report. Journal of Drug
Delivery and Therapeutics, 11(1), 77-79. https://doi.org/10.22270/jddt.v11i1.4680

Katzung, B. G., & Trevor, A. ]. (2020). Basic and Clinical Pharmacology 15e. McGraw Hill LLC.
https://books.google.co.id/books?id=il0OEEAAAQBA]

Keepers, G. A, Fochtmann, L. ], Anzia, ]. M., Benjamin, S., Lyness, ]. M., Mojtabai, R., Servis, M,,
Walaszek, A., Buckley, P., Lenzenweger, M. F., Young, A. S., Degenhardt, A, Hong, S.-H., &
(Systematic Review). (2020). The American Psychiatric Association Practice Guideline for the
Treatment of Patients With Schizophrenia. American Journal of Psychiatry, 177(9), 868-872.
https://doi.org/10.1176/appi.ajp.2020.177901

Lin, Z., Chan, Y.-H., & Cheung, B. M. Y. (2023). Dissecting Relations between Depression Severity,
Antidepressant Use, and Metabolic Syndrome Components in the NHANES 2005-2020.

Journal of Clinical Medicine, 12(12), 3891. https://doi.org/10.3390/jcm12123891

Makary, S., Abd El Moez, K, Elsayed, M., & Hassan, H. (2023). Second-generation antipsychotic
medications and metabolic disturbance in children and adolescents. The Egyptian Journal of
Neurology, Psychiatry and Neurosurgery, 59(1), 14. https://doi.org/10.1186/s41983-023-
00612-y

Mazereel, V. Detraux, ], Vancampfort, D., Van Winkel, R, & De Hert, M. (2020). Impact of
Psychotropic Medication Effects on Obesity and the Metabolic Syndrome in People With
Serious Mental Illness. Frontiers in Endocrinology, 11, 573479.
https://doi.org/10.3389/fend0.2020.573479

191
JIFFK — Volume 22, No. 2, December 2025




Permatasari and Yulistiani

Meltzer, H. Y., & Gadaleta, E. (2021). Contrasting Typical and Atypical Antipsychotic Drugs. FOCUS,
19(1), 3-13. https://doi.org/10.1176/appi.focus.20200051

Mukherjee, S., Skrede, S. Milbank, E. Andriantsitohaina, R., Lépez, M. & Ferng, ]. (2022).
Understanding the Effects of Antipsychotics on Appetite Control. Frontiers in Nutrition, 8,
815456. https://doi.org/10.3389/fnut.2021.815456

Prabawa, I. P. A. G., Witari, P. K., & Ariawan, [. W. Y. (2019). Gambaran sindrom metabolik pada pasien
gangguan jiwa yang dirawat di rumah sakit jiwa provinsi Bali. Intisari Sains Medis, 10(2).
https://doi.org/10.15562/ism.v10i2.456

Pu, ], Liu, Y, Zhang, H,, Tian, L., Gui, S,, Yu, Y., Chen, X,, Chen, Y, Yang, L., Ran, Y., Zhong, X,, Xu, S., Song,
X, Liu, L., Zheng, P., Wang, H., & Xie, P. (2021). An integrated meta-analysis of peripheral blood
metabolites and biological functions in major depressive disorder. Molecular Psychiatry,
26(8),4265-4276. https://doi.org/10.1038/s41380-020-0645-4

Riawan, H., Kristanto, C. S., & Ikawati, Z. (2022). Perbandingan Regimen Terapi Antipsikotik Berbasis
Risperidon Terhadap Sindrom Ekstrapiramidal, Fungsi Kognitif, dan Gangguan Metabolik
Pada Pasien Schizophrenia. Majalah Farmaseutik, 18(2).
https://doi.org/10.22146/farmaseutik.v1i1.60346

Rice, ]., & Ramtekkar, U. (2020). Integrative Management of Metabolic Syndrome in Youth Prescribed
Second-Generation Antipsychotics. Medical Sciences, 8(3), 34.
https://doi.org/10.3390/medsci8030034

Riordan, H. J., Antonini, P., & Murphy, M. F. (2011). Atypical Antipsychotics and Metabolic Syndrome
in Patients with Schizophrenia: 4(5).

Saklayen, M. G. (2018). The Global Epidemic of the Metabolic Syndrome. Current Hypertension
Reports, 20(2), 12. https://doi.org/10.1007/s11906-018-0812-z

Singh, R., Bansal, Y., Medhi, B., & Kuhad, A. (2019). Antipsychotics-induced metabolic alterations:
Recounting the mechanistic insights, therapeutic targets and pharmacological alternatives.
European Journal of Pharmacology, 844, 231-240.
https://doi.org/10.1016/j.ejphar.2018.12.003

Sona, A, Hasni, D., Anissa, M., & Heppy, F. (2020). Identifikasi Keluhan Peningkatan Berat Badan
Subjektif pada Pasien Skizofrenia yang Mendapat Terapi Antipsikotik di RS] HB. Saanin Padang.

16(1).
Stahl, S. M. (2013). Stahl’s Essential Psychopharmacology: Neuroscientific Basis and Practical
Applications. Cambridge University Press.

https://books.google.co.id/books?id=BBtMzTV80MgC

Tanti, ].-F., & Jager, ]J. (2009). Cellular mechanisms of insulin resistance: Role of stress-regulated
serine kinases and insulin receptor substrates (IRS) serine phosphorylation. Current Opinion
in Pharmacology, 9(6), 753-762. https://doi.org/10.1016/j.coph.2009.07.004

192

JIFFK — Volume 22, No. 2, December 2025


https://books.google.co.id/books?id=BBtMzTV8OMgC

