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Abstrakt

Insulin resistance is a metabolic disorder and a key factor in the pathogenesis of conditions 
such as type 2 diabetes, metabolic dysfunction-associated steatotic liver disease (MASLD), 
and atherosclerosis. Risk factors for insulin resistance include genetic and environmental 
influences, such as overweight/obesity, low physical activity, and the use of certain medica-
tions, including glucocorticosteroids or antipsychotics.

Antipsychotics (neuroleptics) are widely used in the treatment of various mental disorders, 
primarily schizophrenia, and such therapy is often lifelong. Due to the mechanism of action via 
receptors, including serotonergic, muscarinic, and histaminergic, atypical (second-generation) 
antipsychotics cause metabolic disorders of varying severity. Clozapine and olanzapine have 
the worst metabolic profiles and aripiprazole and lurasidone are associated with the mildest 
profiles. Regardless of the potential for developing metabolic complications from specific 
antipsychotics, baseline predictors of susceptibility are sought in patients. To date, studies 
have identified risk factors such as higher body weight, male gender, and non-white ethnicity. 

Despite clear evidence of an increased risk for insulin resistance and, consequently, meta-
bolic syndrome and high cardiovascular risk, insufficient attention is paid to early diagnosis, 
prevention, and treatment of carbohydrate and lipid metabolism disorders in patients taking 
neuroleptics. Improved management in this area could benefit not only physical health but 
also adherence to medical recommendations and the overall effectiveness of psychiatric 
treatment. This narrative review aims to comprehensively examine the pathophysiological 
mechanisms, diagnostic approaches, and therapeutic strategies related to disturbances 
in carbohydrate metabolism observed in patients with schizophrenia undergoing treatment 
with various antipsychotic medications.

Streszczenie

Insulinooporność jest zaburzeniem metabolicznym i kluczowym elementem patogenezy cho-
rób, takich jak cukrzyca typu 2, stłuszczeniowa choroba wątroby związana z zaburzeniami 
metabolicznymi (MASLD), czy miażdżyca. Czynnikami ryzyka rozwoju obniżonej wrażliwo-
ści tkanek obwodowych na insulinę są czynniki genetyczne i środowiskowe, np. nadwaga/
otyłość, niewielka aktywność fizyczna, ale także przyjmowanie niektórych leków, takich jak 
glikokortykosteroidy, czy leki przeciwpsychotyczne. 

Leki przeciwpsychotyczne (neuroleptyki) są szeroko stosowane w leczeniu różnych zabu-
rzeń psychicznych, przede wszystkim schizofrenii i zazwyczaj taka terapia trwa całe życie. 
Ze względu na mechanizm działania poprzez hamowanie receptorów, m.in. serotoninowych, 
muskarynowych, czy histaminowych, leki przeciwpsychotyczne atypowe (drugiej generacji) 
powodują zaburzenia metaboliczne o różnym stopniu nasilenia, z klozapiną i olanzapiną wy-
kazującymi najgorsze profile metaboliczne i arypiprazolem i lurazydonem o najłagodniejszych 
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profilach. Niezależnie od potencjału rozwoju powikłań metabolicznych po zastosowaniu kon-
kretnego leku przeciwpsychotycznego, poszukuje się u pacjentów wyjściowych predyktorów 
podatności na ich występowanie. Do tej pory w badaniach opisane zostały takie czynniki 
ryzyka jak wyższa masa ciała, płeć męska i rasa inna niż biała.

Pomimo ewidentnych dowodów na zwiększone ryzyko rozwoju insulinooporności, a w konse-
kwencji zespołu metabolicznego i wysokiego ryzyka sercowo-naczyniowego, niewiele uwagi 
przywiązuje się do wczesnego rozpoznawania, profilaktyki i leczenia zaburzeń gospodarki 
węglowodanowej i lipidowej u pacjentów stosujących neuroleptyki. Poprawa postępowania 
w tym zakresie może wpływać nie tylko na ich zdrowie fizyczne, ale także przestrzeganie 
zaleceń lekarskich i efekty leczenia zaburzeń psychicznych. Niniejszy przegląd narracyjny ma 
na celu kompleksowe omówienie mechanizmów patofizjologicznych, metod diagnostycznych 
oraz strategii terapeutycznych związanych z zaburzeniami gospodarki węglowodanowej ob-
serwowanych u pacjentów ze schizofrenią leczonych różnymi lekami przeciwpsychotycznymi.

Background

Antipsychotics, commonly known as neuroleptics, are di-
vided into two main categories: the first-generation (typical) 
and the second-generation (atypical). First-generation drugs 
inhibit dopamine receptors, whereas those from the sec-
ond generation additionally influence other receptors (for 
monoamines and acetylcholine), leading to improved out-
comes for negative and cognitive symptoms and variations 
in side effects. Although atypical neuroleptics do not cause 
as severe neurological symptoms as typical ones, their 
main adverse effects are metabolic complications, including 
antipsychotic induced weight gain (AIWG), metabolic syn-
drome (with abnormalities, such as visceral obesity, insulin 
resistance, hypertension, dyslipidemia), impaired glucose 
tolerance, diabetes, and therefore increased cardiovascular 
risk. Furthermore, these factors adversely influence individ-
uals' quality of life, adherence to medication regimens, and 
perpetuate stigma and foster social isolation (1-3). Individ-
uals with schizophrenia exhibit a significantly reduced life 
expectancy compared to the general population, with a dif-
ference of approximately 20 years, and experience obesity, 
type 2 diabetes and hypercholesterolemia 3 to 5 times more 
frequently (4-6). Moreover, a meta-analysis revealed that 
patients with first-episode schizophrenia also had higher 
levels of plasma glucose (fasting and after 2 hours in oral 
glucose tolerance test – OGTT), fasting insulin, and greater 
insulin resistance compared with healthy controls (6). These 
data demonstrate the scale of  the problem and the ne-
cessity for enhanced monitoring in this patient population, 
even prior to initiating antipsychotic treatment. Significant 
variations are observed among neuroleptics in  their pro-
pensity to induce metabolic adverse effects. Pillinger et al. 
investigated changes in carbohydrate and lipid metabolism 
and body weight during acute treatment of schizophrenia. 
The greatest increases in body weight, total cholesterol, 
triglycerides, and glucose levels occurred in patients tak-
ing clozapine, and in BMI and LDL levels with olanzapine. 
The most substantial decrease in HDL level was associated 
with amisulpride use. Therefore, olanzapine and clozapine, 
although the most effective drugs, have the most unfavor-
able metabolic profiles. The least metabolic disturbances 
were caused by aripiprazole, brexpiprazole, cariprazine, 
lurasidone, and ziprasidone (4). This is a crucial guide for 
clinicians in selecting or changing an antipsychotic treat-
ment in patients who may be suspected of developing obe-
sity, insulin resistance, etc.

Molecular Mechanisms of Antipsychotic 
Drug-Induced Insulin Resistance

Physiologically, insulin secreted from the pancreatic β-cells 
enables glucose uptake resulting in the formation of a highly 
efficient "renewable" energy source for periods of reduced 
nutrient availability. In skeletal muscle cells, insulin binding to 
insulin receptor tyrosine kinase (IRTK) activates a signalling 
pathway and promotes glucose uptake via glucose trans-
porter type 4 (GLUT-4), which is translocated to the plasma 
membrane. Subsequently, it stimulates glycogen synthesis. 
In hepatocytes, insulin decreases gluconeogenesis and 
increases both glycogenesis and hepatic de novo lipogen-
esis. Finally, in adipocytes, insulin reduces lipolysis, which 
contributes to the suppression of hepatic glucose produc-
tion (by reducing substrates for gluconeogenesis), but also 
enhances lipogenesis and adipogenesis (7-11). 

Insulin resistance is defined as an  impaired response 
to increased insulin stimulation of  insulin-target tissues. 
The state of chronic hyperinsulinemia often precedes hyper-
glycemia, leading to β-cells insufficiency and predominantly 
type 2 diabetes. Moreover, insulin resistance is associated 
with a range of abnormalities involving metabolic syndrome, 
atherosclerosis, endothelial dysfunction, proinflammatory 
and prothrombotic state, MASLD, polycystic ovary syndrome, 
chronic kidney disease, Alzheimer's disease, and cancers, 
including breast, uterine, colorectal cancer, etc. (12-14). 
The links between schizophrenia, diabetes, and insulin re-
sistance have been studied for many years, mainly due to 
the adverse effects of antipsychotic drugs, such as AIWG 
or dysglycaemia. Increasing knowledge of these mechanisms 
allows for better prevention and treatment of metabolic disor-
ders among patients treated with antipsychotics. 

First of all, antipsychotics can induce insulin resistance 
independently of  increased body weight and food intake. 
This is supported by studies in which participants did not 
gain weight but developed glycemic disturbances (e.g., 
in OGTT) after taking antipsychotics (15), even in healthy 
volunteers (16), and after a single dose of an antipsychotic 
such as olanzapine (17), but also in certain cases after ar-
ipiprazole, considered "metabolically sparing" (18). In short, 
insulin binds to insulin receptors, leading to autophosphory-
lation and activation of the phosphoinositide 3-kinase (PI3K)/
Akt pathway (Fig. 1). Hence, abnormalities in this signalling 
pathway result in the development of insulin resistance (19). 
Research shows that antipsychotic medications may reduce 
the phosphorylation of insulin receptor substrate 1 (IRS1) 
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and impede the function of Akt (20). Engl et al., using skeletal 
muscle cell lines, demonstrated that olanzapine interferes 
with glycogen synthesis in myotubes by reducing the activ-
ity of PI3K. The amount of glycogen decreased with both 
the dosage and the duration of exposure. However, this 
change was not observed after amisulpride (21). Clozap-
ine, another antipsychotic with a poor metabolic profile, has 
been associated with a 40% decrease in insulin action on its 
receptor, a 60% reduction in IRS1 tyrosine phosphorylation, 
and a 40% reduction in Akt phosphorylation, resulting in re-
duced glucose uptake in neuronal and skeletal muscle cell 
lines (22). The effects of antipsychotics on other substrates 
in  the  insulin signaling pathway require further investiga-
tion. These findings underscore the need for early diagno-
sis of carbohydrate and lipid metabolism disorders, even 
in patients with normal BMI who are taking antipsychotics. 

Secondly, antipsychotics contribute to insulin resistance 
through obesity. A meta-analysis indicated that almost one-
third of patients taking antipsychotics develop metabolic 
syndrome. Another study showed that the initial six months 
of treatment are characterized by a pronounced increase 
in weight, a trend that often persists with continued treat-
ment (23). The diabetogenic potential of antipsychotic med-
ications in relation to weight gain is summarized in Table 1. 

Table 1. The diabetogenic potential of antipsychotic drugs 
in relation to weight gain.

Antipsychotic Risk 
of diabetes Weight gain

Clozapine +++ +++

Olanzapine +++ +++

Risperidone ++ ++

Quetiapine ++ ++

Amisulpride ++ ++

Ziprasidone ++ +

Aripiprazole +/++ +

Lurasidone +/++ +

Haloperidol + ++

Values: +++ high, ++ moderate, +/++ low/moderate, + low. 
Source: Kosmalski et al. Diagnosis and management of hyperglycaemia 
in patients treated with antipsychotic drugs, Endokrynol Pol 2022 (5).  

The arcuate nucleus (ARC) located in the hypothalamus 
plays a vital role in regulating appetite and energy homeo-
stasis, and it is made up of two groups of neurons: ARC-
POMC, expressing pro-opiomelanocortin (POMC), which is 
cleaved to an anorexigenic α-melanocyte stimulating hor-
mone (α-MSH), binding to melanocortin 3 and 4 receptors 
(MC3/4). The second group are ARC-AgRP/NPY neurons, 
expressing orexigenic agouti-related peptide (AgRP) and 
neuropeptide Y (NPY), which inhibit ARC-POMC neurons 
and MC3/4 receptors in the paraventricular nucleus (24, 25). 
The antagonism of the serotonin 5-HT2C receptors results 
in the suppression of ARC-POMC neurons, which in turn 
lowers α-MSH levels and increases appetite. On the other 

hand, antagonizing muscarinic M3 receptors decreases GA-
BA-ergic inhibition towards ARC-POMC neurons, leading to 
a reduction in appetite. Histamine H1 receptors antagonism 
stimulates 5′ AMP-activated protein kinase (AMPK – a potent 
orexigenic driver), which enhances the secretion of NPY and 
AgRP, increasing appetite (24, 26). Chen et al. also point to 
a role for antagonizing dopamine D2 receptors in increasing 
appetite, as do Mukherjee et al., who emphasize the role 
of the mesolimbic reward pathway in this mechanism. How-
ever, the latter researchers indicate that antagonism of M3 
receptors increases appetite via the acetylcholine pathway 
(20, 26). Scientists have posited that blocking M3 receptors 
may lead to weight gain, particularly because medications 
like olanzapine and clozapine strongly bind to these recep-
tors (27). However, M3 receptor knockout rodent models 
consistently show decreased food consumption, along with 
possible benefits in glucose regulation and energy use (28). 
There is also emerging evidence for the role of 5-HT1/2a re-
ceptors in neuroleptic-induced hyperphagia (26). It is worth 
noting that genetic polymorphisms in receptor genes – such 
as 5-HT2C and D2 – may be associated with a greater sus-
ceptibility to AIWG, depending on the specific alleles present 
(29, 30). An increased appetite contributes to weight gain and 
expansion of adipose tissue, which results in accumulation 
of macrophages and inflammation (increased pro-inflamma-
tory cytokines such as TNF-α and Il-6), increased release 
of free fatty acids (FFAs), and abnormal secretion of leptin, 
adiponectin, resistin, and retinol binding protein-4 (RBP4). 
These adipocyte – and macrophage-derived substances af-
fect the insulin-GLUT-4 pathway (e.g. ,FFAs inhibit IRS phos-
phorylation) and lead to muscle and liver lipid accumulation 
and further inflammation, resulting in systemic insulin resis-
tance. Moreover, changes in the secretion of adipokines may 
result in increased food consumption and decreased energy 
expenditure by influencing the hypothalamus (20, 26, 31, 32, 
33). Two key molecular mechanisms of antipsychotic-induced 
insulin resistance are demonstrated in Figure 1. 

Recently, an altered gut microbiome has been identified 
as a key factor in antipsychotic-related obesity in animal 
models. Gut dysbiosis contributes to overeating and weight 
gain via peripheral factors (leptin, ghrelin) and vagal signal-
ing (26, 34). Studies on mice have shown a negative correla-
tion between the presence of Akkermansia muciniphila and 
both insulin resistance and inflammation. Antipsychotics can 
significantly reduce the abundance of these bacteria (35). 
Research has shown that the composition of the microbi-
ome is often less optimal in drug-naive patients suffering 
from schizophrenia, bipolar disorder, and major depressive 
disorder with psychotic characteristics, so whether antipsy-
chotics or the underlying disorder mainly causes this con-
dition is questionable (26). Moreover, the sedative effects 
of neuroleptics, particularly of strong H1 antagonists, can 
contribute to decreased energy expenditure, playing a role 
in weight gain (20, 24).

It is worth mentioning that recent research has focused 
on how β-cells damage, which seems to be a necessary 
stage, contributes to antipsychotic-induced diabetes. Insulin 
release from islet β-cells is diminished, particularly by olan-
zapine and clozapine. Antipsychotics interact with multiple 
β-cell receptors, resulting in lower levels of insulin secretion 
through blockade of M3, adrenergic α1, 5-HT2A receptors, and 
adenosine triphosphate (ATP) (20). Studies have revealed 
that the affinity of atypical antipsychotics for M3 receptors 
may serve as a marker for diabetes susceptibility. Notably, 
olanzapine and clozapine, which exhibit the highest diabetes 
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prevalence, are potent M3 antagonists (36). Moreover, the im-
pairment of β-cells induced by antipsychotics may occur via 
the apoptotic route in mitochondria by decreased antiapop-
totic Bcl-2, cytochrome c release, apoptosome formation, and 
caspase activation, also primarily demonstrated in studies 
involving olanzapine and clozapine (20, 37). 

Insulin Resistance in First-Episode Schizophrenia

Signs indicating metabolic syndrome were noted in patients 
suffering from schizophrenia, even prior to the advent of an-
tipsychotic treatment. Nowadays, data from studies involv-
ing drug-naive patients with the first episode of psychosis 
(FEP) confirm a pre-existing disturbance in glucose metab-
olism. In a meta-analysis, FEP was associated with insulin 

resistance, impaired glucose tolerance, but normal fasting 
glucose levels, suggesting there might be overlapping in-
flammatory pathways between schizophrenia and type 2 
diabetes (38). Another meta-analysis showed that fasting 
glucose, 2-hour glucose level in the OGTT and fasting in-
sulin in drug-naive patients were significantly increased, 
but there was no significant difference in glycosylated hae-
moglobin (HbA1c) level compared to healthy controls (39). 
Moreover, Petrikis et al., evaluated glucose and lipid metab-
olism under fasting conditions in 40 FEP patients. Insulin, 
C-peptide levels, and HOMA-IR were higher, while HDL
levels were lower in the patient group compared to healthy
controls (40). Furthermore, those suffering from schizo-
phrenia have increased serum levels of Il-1β, C-reactive
protein (CRP), and TNF-α (41). Additionally, a meta-analysis
on the influence of antipsychotics on cytokine levels in FEP

Figure. 1. Main molecular mechanisms of antipsychotic-induced insulin resistance – direct effects of antipsychotics (a) and via increased appetite and 
obesity (b). Red arrows indicate inhibitions and green arrows indicate stimulation. Dashed arrows indicate bypassing of some steps of the insulin signaling 
pathway. Binding insulin to the receptor and its autophosphorylation activates IRS1, and then PI3K, which in subsequent steps (not shown) leads to phos-
phorylation of Akt2. Finally, translocation of GLUT-4 to the membrane for glucose uptake in glucose-consuming cells occurs. Antipsychotic treatment can 
lead to a decrease in insulin-stimulated IRS1 phosphorylation and inhibit Akt, causing insulin resistance. Antipsychotics also inhibit 5-HT2c and H1 receptors, 
which causes a reduction in anorexigenic POMC and an elevation in orexigenic AgRP and NPY, leading to an increase in appetite, weight gain, and finally 
obesity, associated with insulin resistance via inflammation and dysregulated adipokine secretion (in the main text).  
APD – antipsychotic drugs, IRS1 – insulin receptor substrate 1, PI3K – phosphoinositide 3-kinase, Akt – protein kinase, GLUT-4 – glucose transporter type 4, 
POMC – proopiomelanocortin, AgRP – agouti-related peptide, NPY – neuropeptide Y, α-MSH – α-melanocyte stimulating hormone, MC3/4R – melanocortin 3 
and 4 receptors, 5-HT2c – serotonin 5-HT2c receptor, H1 – histamine H1 receptors, TNF-α – tumor necrosis factor α, Il-6 – Interleukin 6 (20, 26, 31).
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concluded that antipsychotic use was associated with re-
duced levels of both pro-inflammatory cytokines – such 
as Il-1β, Il-6, IFN-γ, and TNF-α – and anti-inflammatory 
cytokines, including Il-4 and Il-10 (42). The  inflammatory 
component has been indicated in other mental diseases, 
e.g., depression or bipolar affective disorder, and a grow-
ing body of evidence shows the link between inflammation 
and the microbiome in their pathogenesis (43). In addition, 
Schwarz et al. noticed that before treatment, higher levels 
of Il-18, were linked to greater increases in BMI following 
6 weeks of atypical antipsychotic treatment. Conversely, 
higher baseline levels of Il-6 receptor and epidermal growth 
factor (EGF) were associated with smaller weight gain (44). 

These findings highlight the need for early diagnosis, 
prevention, and treatment of carbohydrate disorders in this 
population and suggest that OGTT may be particularly useful.

Biomarkers of insulin sensitivity 
/resistance in schizophrenia

Currently, there is ongoing research to identify diagnostic 
tools for assessing insulin resistance or insulin sensitivity 
that correlate well with the gold standard, the hyperinsu-
linaemic-euglycaemic clamp, which is a time-consuming, 
cost-prohibitive, and therefore rarely used in clinical practice. 

More practical alternatives should be relatively low-cost, 
well-validated, reliable, and easy to interpret. The most valu-
able indicators include single-time-point blood tests (e.g., 
fasting glucose, insulin, lipid panel), simple anthropomet-
ric measurements (such as BMI, waist circumference, and 
waist-to-height ratio), and specific biomarkers of inflamma-
tion and adipocyte-derived molecules (adipokines). There 
is also a whole area to explore new biomarkers of insulin 
resistance, including radiological assessment of body fat, 
miRNAs, and metabolomes (45). Assessing baseline risk 
for metabolic complications, as well as monitoring during 
antipsychotic treatment, aims to introduce primary preven-
tion and prompt intervention if disorders such as AIWG, 
impaired glucose tolerance, or diabetes emerge. Table 2 
summarizes the most commonly used indicators of insulin 
resistance and sensitivity in experimental and clinical studies 
involving populations with schizophrenia. 

Several other indicators of insulin resistance or sensi-
tivity have not yet been studied in populations treated with 
neuroleptics. Given the low participation rates in clinical tri-
als and limited engagement with screening and monitoring 
among patients with mental illness, tests from one blood col-
lection such as Single-Point Insulin Sensitivity Index (SPISE, 
based on HDL, triglycerides and BMI) and Quantitative In-
sulin Sensitivity Check Index (QUICKI, based on fasting glu-
cose and insulin) may be more valuable and useful (53, 54). 

Table 2. Strengths and limitations of insulin resistance and sensitivity indices in studies involving individuals diagnosed with 
schizophrenia and/or undergoing antipsychotic therapy.

Biomarker of insulin resistance or sensitivity Strengths Limitations

Homeostatic Model Assessment-Insulin 
Resistance (HOMA-IR) 

= fasting glucose (mmol/l) x fasting insulin 
(mU/l)/22.5

●	 Widely used in numerous studies 
across various populations for a long 
time, with a good correlation with 
hyperinsulinemic-euglycemic clamp 
(45) and BMI (46). 

●	 Simple formula.

●	 No consensus on the cut-off 
point (in the study involving 
patients with schizophrenia, 
it was set at 1.7) (47).

●	 Serum insulin measurement 
required.

Matsuda index

= 10,000 ÷ √[(fasting glucose (mg/dl) × fasting 
insulin (µU/mL)) × (mean OGTT glucose (mg/dL) 
× mean OGTT insulin (µU/mL))]

●	 Incorporating both hepatic and 
peripheral insulin sensitivity.

●	 It correlates with BMI and 
triglycerides in patients treated with 
olanzapine (48). 

●	 Serum insulin measurement  
and OGTT required.

●	 Multiple timed samples (high 
costs, time-consuming).

Triglycerides/glucose (TyG) 

= Ln [fasting triglycerides (mg/dl) x fasting 
glucose (mg/dl)/2]

●	 Routine and cost-effective blood 
tests.

●	 Potential predictor of insulin 
resistance for patients with 
schizophrenia (49).

●	 No optimal cut-off (in a recent 
study involving patients with 
schizophrenia, the best cut-off 
value was 8.94) (49).

●	 More complex calculations.

Leptin/Adiponectin ratio (L/A) 

= leptin (ng/mL)/adiponectin (µg/mL)

●	 Associated with metabolic syndrome 
in patients with schizophrenia 
(the best cut-off was 0.61) (50). 

●	 One-time sampling.

●	 Limited availability.
●	 Very expensive.

Inflammation biomarkers ●	 A significant correlation was found 
between HOMA-IR, IL-6, and 
metabolic syndrome in patients with 
schizophrenia (51). 

●	 C-reactive protein (hs-CRP) 
in psychiatric studies has been 
suggested as a potential marker 
of metabolic syndrome risk 
in schizophrenia (52).

●	 No established cut-off values.
●	 Affected by the significant 

impact of comorbidities.
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Adipose Insulin Resistance Index (Adipo-IR, using fasting 
FFAs and insulin) is another new indicator, specific to adi-
pose tissue, based on insulin-induced inhibition of lipolysis. 
However, its clinical application is limited by the fact that 
FFAs are not routinely measured (55). A comprehensive 
overview of the insulin resistance indices employed in re-
search involving patients receiving antipsychotic treatment 
exceeds the scope of this article.

Management of drug-induced 
diabetes/insulin resistance

Diagnosis of carbohydrate metabolism disorders includes 
tests such as fasting blood glucose, 120-minute blood glu-
cose level during OGTT, and HbA1c. The available litera-
ture highlights the  importance of assessing carbohydrate 
metabolism abnormalities at the onset of psychotic symp-
toms, prior to the initiation of antipsychotic treatment. Kos-
malski et al. suggest that after the diagnosis of psychotic 
disorders, OGTT should be performed before the inclusion 
of antipsychotic drugs, and if there is no glycaemic disorder, 
repeated after 4-8 weeks of treatment. If hyperglycemia oc-
curs, it should be managed concurrently with antipsychotic 

therapy, and OGTT should be performed with HbA1c mea-
surement after 6 months. The diagnostic approach and sug-
gested management strategies for diabetes and prediabetes 
in patients using antipsychotics are illustrated in Figure 2 (5). 

While lifestyle changes and weight loss are often rec-
ommended to mitigate insulin resistance and diabetes, 
their efficacy is limited, and practical implementation can 
be challenging. The choice of medication is the primary 
baseline risk factor in predicting AIWG. However, antipsy-
chotic switching or dose reduction is not possible in some 
cases, e.g., in those taking clozapine for treatment-resistant 
schizophrenia. New evidence-based guidelines recommend 
metformin to prevent AIWG when initiating antipsychotic 
treatment. It is a cost-effective medication that does not 
cause hypoglycemia, inhibits hepatic gluconeogenesis, and 
improves insulin sensitivity. In practice, metformin is fre-
quently recommended for managing diabetes and helps to 
either prevent or reverse insulin resistance and prediabetes 
(56, 57). The adjunctive use of metformin with antipsychotics 
can result in a reduction of weight gain by approximately 
4 kg (the doses ranged from 500 mg to 2 g daily). Moreover, 
Agarwal et al., showed that metformin was associated with 
a decrease in HOMA-IR and fasting glucose in overweight 
or obese patients with schizophrenia spectrum disorders and 

Figure. 2. Diagnostic approach for diabetes and prediabetes in patients taking antipsychotics (5). The dashed lines represent suggested management strat-
egies in the event of disturbances in carbohydrate metabolism. GLP-1 – glucagon-like peptide-1, IFG – impaired fasting glucose, IGT – impaired glucose 
tolerance, HbA1c – glycated haemoglobin, OGTT – oral glucose tolerance test.
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early comorbid prediabetes or type 2 diabetes receiving an-
tipsychotic medications, independently of weight loss (58). 
The classification of AIWG risk groups and specific inter-
ventions are shown in Figure 3 (57).

When addressing overweight or obesity, also induced 
by antipsychotic medications, GLP-1 agonists have shown 
a more significant impact compared to metformin. However, 
due to issues with supply, expenses, and prescribing lim-
itations, it can be challenging to access this therapy (57). 
It is worth emphasising that in a study evaluating the ad-
junctive aripiprazole in patients with metabolic abnormalities 
treated with olanzapine, participants experienced significant 
decreases in BMI and triglyceride levels, and a significant 
increase in adiponectin levels after 8 weeks (59). Similar 
results in research involving clozapine support the use of ar-
ipiprazole for metabolic improvement and cardiovascular 
risk reduction in this population (60). However, it should be 
noted that the addition of aripiprazole results in antipsychotic 
polypharmacy, which necessitates collaboration with a psy-
chiatrist. Further studies are needed to determine the safety 
and durability of the therapeutic effects of this medication 
on metabolic disorders.

Conclusions

The widespread use of antipsychotics underscores the need 
for effective monitoring of their adverse effects. Preventing 
complications is always a more prudent and cost-effective 
approach. Schizophrenia is associated with a reduced life 
expectancy and a high risk of mortality from cardiovascular 
causes. Metabolic disorders also occur before the inclusion 
of neuroleptics, so they are not solely treatment-related. 
There are no specific diagnostic tools tailored for detecting 
metabolic disorders in patients treated with antipsychotics. 
The most commonly used tests are fasting plasma glucose, 
OGTT, HbA1c, BMI, and waist circumference. The effective 
agent that prevents antipsychotic-induced weight gain in this 
group of patients is metformin. Currently, further research is 
needed to establish a standardized diagnostic pathway for 

drug-naive patients with first-episode psychosis, particularly 
to determine the optimal timing for conducting metabolic 
assessments following diagnosis. The initial baseline eval-
uation aims to identify a medication with a more favorable 
profile (such as aripiprazole) for patients at elevated meta-
bolic risk. A family history may also contribute to a patient's 
susceptibility to glycaemic disturbances. The physical health 
of people with mental illness leads to better adherence to 
treatment and better functioning, and therefore, it becomes 
the object of interest for psychiatrists and other healthcare 
professionals. 
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