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ABSTRACT

Background: Obesity is a highly prevalent issue observed in individuals with psychiatric
disorders undergoing antipsychotic therapy. It adversely impacts health outcomes.
Consequently, it elevates the risk of relapse of the primary psychiatric condition and

substantially shortens life expectancy.

Aim of the study: This study aims to review current literature regarding obesity among
individuals treated with neuroleptics, analyzing data on its etiology, pathophysiology, and

physical/mental health complications, alongside therapeutic management strategies.

Material and methods: This article comprises a comprehensive literature review
encompassing recent experimental, observational, and meta-analytic studies focused on
antipsychotic-induced obesity. We analyzed data regarding the somatic and psychiatric
ramifications of obesity, the effects of neuroleptics on body mass, the role of genetic factors in

drug-induced weight gain, and treatment modalities.

Results and conclusions: The literature review demonstrates that obesity severely impacts
physical health, precipitates metabolic disturbances, and worsens psychiatric outcomes.
Antipsychotic-induced weight gain stems from the interaction of psychotropic substances with
specific neural receptors, amplified by genetic susceptibility related to receptor gene
polymorphisms. Among non-pharmacological interventions, behavioral therapy yields
favorable outcomes. GLP-1 receptor agonists appear effective for long-term weight loss, while
transitioning antipsychotic therapy to third-generation neuroleptics serves as another beneficial
strategy. In each of the above-mentioned therapies, physical activity and diet were used as the

basic treatment.

Key words: obesity, schizophrenia, psychotic disorders, antipsychotic drugs, mechanism,

treatment



INTRODUCTION

Lifestyle diseases represent one of the most significant public health challenges in developed
nations. Patients treated with antipsychotic medications constitute a population at exceptionally
high risk for metabolic dysfunction. Among these conditions, obesity is the most prevalent in

both the general population and psychiatric cohorts.

Research focusing on obesity within cohorts prescribed psychotropic medications indicates a
substantially elevated risk of weight gain among those taking neuroleptics [1]. While patients
with schizophrenia represent the most thoroughly investigated demographic in this context,
drug-induced obesity also frequently affects individuals with bipolar disorder and other
psychiatric conditions featuring psychotic symptoms. Weight gain profoundly impairs quality
of life and treatment adherence, and markedly shortens life expectancy by disrupting
metabolism, culminating in insulin resistance, type 2 diabetes, hypertension, and dyslipidemia.
Consequently, drug-induced obesity substantially diminishes quality of life and lifespan

relative to the general population.

DEFINITION

Obesity is defined as abnormal or excessive adipose tissue accumulation that poses a hazard to
health. In clinical practice, body mass index (BMI) is the most widely utilized diagnostic
indicator. A BMI threshold of 30 kg/m? or greater establishes a diagnosis of obesity. Its primary
etiology involves a chronic caloric imbalance wherein energy intake exceeds total energy

expenditure.

In 2025, The Lancet Diabetes & Endocrinology proposed an updated definition of obesity,
distinguishing two classes based on tissue/organ dysfunction and mobility limitations [2].
Preclinical obesity is characterized by excess adipose tissue without concurrent organ
dysfunction, yet conferring an elevated risk of weight-related comorbidities.

Clinical obesity is defined as an excess of adipose tissue that has resulted in symptomatic organ
dysfunction and/or limitations in activities of daily living.

The diagnosis relies on BMI or anthropometric criteria confirming excess adiposity (waist
circumference > 88 cm for women and > 102 cm for men; waist-to-height ratio > 0.5; waist-
to-hip ratio > 0.85 for women and > 0.9 for men), or direct adiposity metrics (visceral fat area

via DXA > 100 cm? or body fat percentage > 35% in women and > 25% in men via



bioimpedance analysis). For individuals with a BMI below 30 kg/m?, at least two positive
anthropometric indicators are mandatory for diagnosis.
Notably, any single direct measurement of body fat exceeding the threshold permits a diagnosis

of obesity independent of BMI.

THE IMPACT OF OBESITY ON HEALTH

Obesity adversely affects overall somatic health, with central adiposity - characterized by
excess visceral adipose tissue - carrying the most severe clinical consequences.

Abdominal obesity promotes insulin resistance, glucose intolerance, metabolic syndrome, and
type 2 diabetes. Furthermore, it exacerbates cardiovascular risk factors - such as hypertension
and dyslipidemia—triggers pro-inflammatory and prothrombotic cascades, and elevates the
risk of colorectal, pancreatic, endometrial, and breast malignancies [3, 4]. Obese individuals
also exhibit higher rates of subfertility, gastroesophageal reflux disease (GERD), cholelithiasis,
non-alcoholic fatty liver disease (NAFLD), obstructive sleep apnea, and polycystic ovary
syndrome (PCOS).

THE IMPACT OF OBESITY ON THE MENTAL CONDITION

Beyond systemic organ involvement, obesity profoundly affects psychiatric health.
Neurological ramifications include an elevated risk and accelerated progression of Alzheimer's
disease and other dementias. Elevated body weight also correlates with cognitive decline in
older adults and poorer performance on verbal memory assessments [5].

Furthermore, a high BMI potentially accelerates brain tissue aging. Neuroimaging studies in
obese individuals reveal premature age-related structural changes, particularly within the basal
ganglia, hippocampus, frontal and temporal lobes, and cerebellum. Similar structural
alterations are observed in individuals with psychotic disorders, suggesting that both conditions
promote neurodegeneration and may act synergistically when co-occurring.

A study evaluating the joint impact of obesity and psychosis on brain aging revealed that
recent-onset psychosis, clinical exacerbations (including negative symptoms), and elevated
body mass concurrently accelerate these senescent changes. Remarkably, each one-point
increase in BMI was associated with an additional month of brain aging per calendar year.
Interestingly, no direct correlation was found between antipsychotic-induced weight gain
specifically and accelerated brain aging. This implies that optimized antipsychotic regimens
achieving long-term clinical remission may exert a neuroprotective effect that mitigates

structural degradation, independent of secondary drug-induced weight gain.



Additionally, obesity elevates the risk of developing depressive and anxiety disorders by up to

25%, contributing to higher rates of post-schizophrenic depression [6, 7].

EFFECT OF ANTIPSYCHOTIC DRUGS ON BODY WEIGHT

Aggregated data clearly demonstrate that most antipsychotic medications are associated with
significant weight gain [1]. Weight loss was recorded only for two agents (molindone and
pimozide, the former currently unavailable in Europe); however, the authors note potential
confounding factors, such as previous exposure to higher-risk neuroleptics, reduced caloric
intake during acute psychosis due to lower antipsychotic efficacy, and a large standard error
rendering the weight loss borderline non-significant.

Conversely, all other investigated substances precipitated weight gain. Ranked from lowest to
highest mean weight gain, these agents include ziprasidone, haloperidol, risperidone,
quetiapine, olanzapine, chlorpromazine, clozapine, and perphenazine.

Predictive models for a 10-week therapeutic course estimated the lowest weight gain for

ziprasidone and haloperidol, and the highest for clozapine and olanzapine.

An evaluation of long-term weight changes associated with the three most commonly
prescribed antipsychotics (risperidone, olanzapine, and quetiapine) categorized exposure into
short-term (up to week 6) and long-term (week 6 to year 4) intervals [8]. While weight gain
occurred across all cohorts, the metrics for quetiapine and risperidone were substantially lower
and comparable (ranging from a 1.5 kg increase in men on long-term quetiapine to 2.5 kg in
women on risperidone). Patients on long-term olanzapine therapy experienced significantly
greater weight gain, averaging 5.1 kg over 4 years.

A short-term dose-response relationship was also evident, with lower neuroleptic doses
correlating with less pronounced weight gain. Notably, male patients receiving low-dose
quetiapine exhibited an initial mean weight gain of 0.5 kg, followed by a net decrease of 0.7

kg from week 6 through year 4, resulting in a net total reduction of 0.3 kg.

INFLUENCE OF GENETIC FACTORS
The contribution of genetics to obesity etiology in the general population is well established,
with classic examples including frameshift mutations in the melanocortin 4 receptor (MC4R)

and proopiomelanocortin (POMC) genes.



Emerging evidence similarly underlines a strong genetic component in antipsychotic-induced
weight gain, accounting for 60% to 80% of individual variability [9].

Research frequently focuses on single nucleotide polymorphisms (SNPs) as key determinants
of neuroleptic-induced weight gain. Among the best-documented examples are 5-HT2C
receptor gene polymorphisms; because this gene is located on the X chromosome, inheritance
patterns differ significantly between sexes [10].

Polymorphisms within leptin and leptin receptor genes also show clear correlations [11].
Several mutations tightly correlate with drug-induced weight gain, while specific protective
genotypes have also been identified [12].

Variants of the histaminergic H1, alphal-adrenergic, and dopaminergic D2 receptors are
associated with up to a threefold increase in the risk of substantial weight gain [13, 14, 15].
Additional, though less robustly documented, variants implicated in pro-obesity pathways
include the peroxisome proliferator-activated receptor gamma (PPAR-y) gene, the G-protein

beta-3 subunit gene, and various genes regulating lipid metabolism [16, 17, 18].

MECHANISM

Evidence suggests that the propensity for weight gain is strictly tied to the multi-receptor
affinity profiles of individual antipsychotic drugs [19]. Off-target antagonism at non-
dopaminergic sites often equals or exceeds potency at the D2 receptor [19]. A profound
correlation with severe weight gain is observed for agents demonstrating high concurrent
affinity for at least two of the following: 5-HT2C, alphal-adrenergic, or histaminergic H1
receptors. For instance, clozapine, olanzapine, and quetiapine exhibit prominent off-target
binding: clozapine potently blocks H1, alphal, and 5-HT2C receptors; olanzapine targets 5-
HT2C and H1 receptors; and quetiapine exhibits high affinity for H1 and alphal receptors.
Conversely, risperidone carries a more moderate risk, displaying high affinity for alphal

receptors but only moderate antagonism at H1 and 5-HT2C sites.

NON-PHARMACOLOGICAL TREATMENT

Behavioral therapy serves as a foundational non-pharmacological intervention for
antipsychotic-induced obesity [20]. Subjects participated in 12 weekly group sessions followed
by 2 biweekly booster sessions and then 2 monthly booster sessions. During the study, patients
were provided with an individual self-monitoring assessment and group sessions of weight

control methods.



During this time, study participants were encouraged to increase the amount of fruit and
vegetables in their diet and reduce the amount of products containing simple sugars. They were
also instructed to avoid secondary activities (e.g. watching TV) during meals. Patients were
provided with pedometers and instructed to increase their daily step count. People were also
educated about the role of meals consumed on weight control and the medical complications
of excessive body weight.

Structured lifestyle programs achieved weight loss in 69% of completers, yielding an average
reduction of 3.23 kg that was maintained through a 9-month follow-up period, demonstrating

the durability of behavioral habit modification.

PHARMACOLOGICAL TREATMENT
Multiple anti-obesity agents can serve as adjunctive treatments, though polypharmacy

introduces potential hepatic and renal burdens.

Traditional options like metformin and topiramate display mixed risk-benefit profiles;
topiramate, in particular, is constrained by risks of mood deterioration and suicidal ideation
[21].

Orlistat offers modest benefits, but only strictly contingent on a low-fat diet.
Fluoxetine-induced weight loss is typically transient and driven solely by temporary appetite

suppression.

A study from 2022 analyzed the impact of other substances on weight loss in people with
obesity after using neuroleptic drugs [22].

The use of the combination of naltrexone and bupropion did not result in weight loss compared
to the control group in the population of people treated for schizophrenia.

The greatest hope is associated with the use of liraglutide, its use resulted not only in a
significant decrease in body weight (on average by even -5.29 kg), but also in a beneficial effect
on glycated hemoglobin (on average -3.12 mmol/mol), normalization of systolic blood pressure

and reduction in total cholesterol concentration (on average -0.51 mmol/l).

One study compared the use of liraglutide in people with mental disorders (schizophrenia,
bipolar disorder, major depressive disorder) with people with appetite control disorders and a

control group, and showed an average weight loss of about 7.0 kg over 6 months in people



from the group with mental disorders [23]. Such a clear, long-term change in weight was not

observed in people from the appetite control disorder group and in the control group.

It was noticed that semaglutide may be effective in the treatment of obesity in mentally ill
people by reducing the average body weight during a 6-month treatment by up to 5.53 kg. The
authors emphasize the effectiveness of this substance, especially in patients previously taking

metformin when it turned out to be ineffective [24].

One group of researchers decided to analyze the impact of therapy with weight-loss drugs in
people with mental illnesses, where the appropriate weight-loss drug was selected individually
for each participant, and a standard diet and physical exercise were also used [25]. Liraglutide,
topiramate, naltrexone in combination with bupropion, combinations of these substances were
used, and some patients were additionally treated with phentermine.

As a result of the therapy, a significant decrease in body weight was observed during the 12-
month observation period (by an average of 11.79 kg), as well as a decrease in glycated

hemoglobin, normalization of hypercholesterolemia and equalization of blood pressure.

3RD GENERATION ANTIPSYCHOTIC DRUGS
Due to the significant impact of first- and second-generation antipsychotic drugs on metabolic

diseases such as obesity, great hope is associated with third-generation neuroleptic drugs.

From existing studies, it can be concluded that the use of aripiprazole as the first antipsychotic
drug in patients is associated with no or very low risk of weight gain and other metabolic
diseases [26].

Research also shows that in people suffering from schizophrenia and other psychotic disorders,
replacing the previously used olanzapine with aripiprazole may be associated with stopping the
weight gain of the treated person, or even with a decrease in body weight [27]. Aripiprazole
may also cause a decrease in some indicators of cholesterolemia, such as VLDL, and reduce

the risk of developing type II diabetes [28].

Even greater hopes can be associated with cariprazine, which in studies seems to have an even
greater positive effect on patients' weight [29, 30]. Cariprazine not only stopped the
development of obesity in people taking olanzapine, but was also associated with weight loss

in overweight people taking aripiprazole.



Both aripiprazole and cariprazine in studies showed a similar effect on normalizing the mental
state of patients suffering from schizophrenia and other psychotic disorders.

The use of this generation of drugs was also associated with side effects similar to those of the
second generation, including insomnia, headache, akathisia and upper respiratory tract

infection.

CONCLUSIONS

The problem of metabolic diseases particularly affects people with psychotic disorders treated
with neuroleptic drugs. The most common disorder in this case is obesity. This problem affects
both people suffering from schizophrenia, but also those suffering from bipolar disorder and
other psychiatric disorders with psychotic symptoms.

Obesity, as a disease caused by excessive accumulation of fat tissue in the body, is most often
defined by a body mass index of at least 30 kg/m?. It causes insulin resistance, impaired glucose
tolerance, type II diabetes, and increases the risk of hypertension, dyspilidaemia and some
types of cancer.

Increased body weight also negatively affects the mental sphere. It accelerates age-related
neurodegenerative changes and contributes to the development of depressive and anxiety
disorders, including post-schizophrenic depression.

There are active substances of antipsychotic preparations that have the greatest impact on the
weight of patients - these are clozapine and olanzapine. Substances with a low potential for
weight gain can also be indicated - ziprasidone, haloperidol and quetiapine.

Genetic factors play an important role in the development of drug-induced obesity caused by
antipsychotic drugs, the influence of which can be estimated at 60-80% of cases of this disease.
The development of obesity in this mechanism seems to be influenced mainly by
polymorphisms of genes encoding certain proteins and their receptors. Examples include
polymorphisms of the SHT2C receptor, HI receptor, al-adrenergic receptor, leptin and leptin
receptor, and many others.

The mechanism contributing to the weight gain in patients treated with neuroleptics may be
antagonism to the above-mentioned receptors to an extent equal or greater than to the
dopaminergic D2 receptor.

Behavioral therapy may have good effects in the non-pharmacological treatment of obesity. It
allows patients to reduce body weight and, by developing healthy habits, prevents the

recurrence of obesity.



Substances from the group of GLP-1 analogues, i.e. liraglutide and semaglutide, seem to be
pharmacological methods with good effectiveness and relatively few side effects. Both
substances caused significant and long-lasting weight loss in people taking them. However, the
best effect, with the greatest change in the weight of the subjects, was observed when the drug
was individually selected for each patient's situation.

A way to deal with obesity as a side effect of antipsychotic drugs may also be to change these
substances to new generation drugs - aripiprazole or cariprazine. These substances have similar
antipsychotic effectiveness and have less impact on metabolism. Moreover, in some cases they
can even cause weight loss. This effect can be observed particularly with cariprazine.

It should be noted that physical activity and an appropriate diet were an integral element of

each of the above-mentioned therapies.
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