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Summary

Antipsychotic drugs/antipsychotics as a group, despite their similar clinical effect, differ 
both in their chemical structure, pharmacodynamic and pharmacokinetic properties, as well as 
in the possible side effects of their use. When selecting the appropriate treatment for a patient, 
the clinician should be guided not only by the expected therapeutic effect, but also weigh 
the possible side effects, especially in patients burdened with additional somatic conditions.

Almost all, with the exception of pimavanserin, which is not available in Poland, of the 
currently registered antipsychotics are D2 receptor antagonists. Second-generation drugs 
additionally exert significant effects on serotonergic transmission, primarily by blocking 
5-HT2A receptors. On the other hand, modern third-generation antipsychotics, in addition to 
antagonism to D2 receptors, also exhibit partial agonism towards dopamine receptors, which 
allows modulation of dopaminergic transmission.

The aim of this paper is to provide guidance on the selection of antipsychotics for the treat-
ment of psychiatric patients with co-morbid somatic conditions (part I of the recommendations 
concerns metabolic syndrome, hyperprolactinemia and cardiovascular conditions) based on 
the risk of possible side effects associated with the use of antipsychotics.
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1. Introduction

Antipsychotic drugs, despite their similar clinical effects, differ in chemical 
structure, pharmacodynamic and pharmacokinetic properties, as well as in the pos-
sible side effects of their use. When choosing the right treatment for a patient, we 
should be guided not only by the expected therapeutic effect, but also by weighing 
the possible side effects, especially in patients burdened with additional somatic 
conditions. It should be remembered that the group of patients using antipsychotic 
drugs is very large and is not limited to patients with psychotic disorders. Drugs in 
this group also show efficacy in a number of other disease entities, including bipo-
lar affective disorder, treatment potentiation of drug-resistant unipolar depression, 
obsessive-compulsive disorder (OCD), the treatment of tics, as well as the treatment 
of behavioral disorders associated with dementia, intellectual disability and pervasive 
developmental disorders [1].

Almost all currently registered antipsychotics, with the exception of pimavanserin, 
which is not available in Poland, are D2 receptor antagonists. Second-generation drugs 
additionally exert significant effects on serotonergic transmission, primarily by block-
ing 5-HT2A receptors (except for amisulpride). In contrast, modern third-generation 
antipsychotics, in addition to antagonism of D2 receptors, also exhibit partial agonism 
toward dopamine receptors. This mechanism of action of third-generation neuroleptics 
is intended to regulate dopaminergic transmission – to inhibit it (antagonism) in path-
ways where it is excessive (e.g., excessive transmission in the mesolimbic pathway 
in psychotic patients) and to stimulate it (agonism) in pathways where it is too low 
(mescortical pathway). The exact pharmacodynamics of individual antipsychotic drugs 
are shown in Table 1 [1-4].

The purpose of this paper is to provide guidance on the selection of antipsychotic 
drugs for the treatment of psychiatric patients with somatic comorbidities, based on 
the risk of possible side effects associated with their use.

Table 1. Pharmacodynamics of antipsychotic medications [1]

GROUP
MEDICATION

NAME

RECEPTORS

dopamine serotonin other

Other Pimavanserin -
5-HT2A: +++ antagonism
5-HT2C: ++ antagonism

-

Fir
st 

ge
ne

ra
tio

n

Chlorpromazine

D1: + antagonism
D2: +++ antagonism
D3: ++ antagonism

D4: antagonism

5-HT2A: ++ antagonism
5-HT2C: ++ antagonism
5HT6: ++ antagonism
5HT7: ++ antagonism

Alpha-1: +++ antagonism
H1: +++ antagonism
M1: ++ antagonism
M3: ++ antagonism



3Expert group recommendations on the use of antipsychotic drugs in patients. Part I

table continued on the next page

Fir
st 

ge
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n

Levomepromazine
D2: ++ antagonism

D4: ? antagonist
5-HT2A: +++ antagonism

Alpha-1: +++ antagonism
H1: +++ antagonist
M1: ++ antagonism

Alpha-2: + antagonism
M3: ? antagonist

Perazine D2: ++ antagonism -
Alpha-1: ++ antagonism

M1: ++ antagonism
H1: ++ antagonism

Haloperidol
D2: +++ antagonism
D4: +++ antagonism
D3: ++ antagonism

5-HT2A: + antagonism Alpha-1: ++ antagonism

Chlorprothixene
D1: ++ antagonism
D2: ++ antagonism

5-HT2A: ++ antagonism
5-HT21A + antagonism

M1: +++ antagonism
H1: +++ antagonism

Alpha-2: ++ antagonism
Alpha-1: ++ antagonism

Zuclopenthixol
D1: +++ antagonism
D2: +++ antagonism

5-HT2A: ++ antagonism
H1: ++ antagonism

Alpha-1: ++ antagonism

Flupentixol
D2: +++ antagonism
D1: +++ antagonism
D3: +++ antagonism

5-HT2A: ++ antagonism
alpha-1: ++ antagonism

H1: 0/+ antagonism
M1: 0/+ antagonism

Sulpiride
D2: +++ antagonism
D3: ++ antagonism

- -

Tiapride
D2: ++ antagonism
D3: ++ antagonism

- -

Se
co

nd
 ge

ne
ra

tio
n Clozapine

D4: ++ antagonism
D2: + antagonism

5-HT2A: +++ antagonism
5-HT2C: +++ antagonism

5HT6: ++ antagonism
5HT7: ++ antagonism
5-HT21A: + agonism

Alpha-1: +++ antagonism
H1: +++ antagonism
M1: +++ antagonism

Alpha-2: ++ antagonism
M4: + agonism 
(norclozapine)

Olanzapine
D2: ++ antagonism
D4: ++ antagonism
D3: ++ antagonism

5-HT2A: +++ antagonism
5HT6: +++ antagonism

5-HT2C: +++ antagonism

H1: +++ antagonism
M1: ++ antagonism

Alpha-1: ++ antagonism
Alpha-2: + antagonism
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Se
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n

Quetiapine D2: + antagonism

5-HT2A: +++ antagonism
5-HT21A: ++ agonism
5-HT2C: + antagonism
5HT7: + antagonism

H1: +++ antagonism
Alpha-1: ++ antagonism

M1: + antagonism 
(mainly norquetiapine)

NET: inhibition 
(norquetiapine)

Alpha-2: + antagonism 
(mainly norquetiapine)

Risperidone
D2: +++ antagonism
D3: ++ antagonism
D4: ++ antagonism

5-HT2A: +++ antagonism
5HT7: +++ antagonism

5-HT21B: ++ antagonism
5-HT2C: ++ antagonism

Alpha-1: ++ antagonism
Alpha-2: ++ antagonism

H1: ++ antagonism

Paliperidone
D2: +++ antagonism
D3: +++ antagonism
D4: ++ antagonism

5-HT2A: +++ antagonism
5HT7: +++ antagonism

5-HT21B: ++ antagonism
5-HT2C: ++ antagonism

Alpha-1: ++ antagonism
Alpha-2: ++ antagonism

H1: ++ antagonism

Ziprasidone
D2: +++ antagonism
D3: +++ antagonism
D4: ++ antagonism

5-HT2A: +++ antagonism
5-HT2C: +++ antagonism
5-HT21A: +++ agonism
5-HT21B: +++ agonism
5HT7: +++ antagonism
5HT6: ++ antagonism

Alpha-1: ++ antagonism
Alpha-2: + antagonism

SERT and NET: inihibition

Lurasidone
D2: +++ antagonism
D3: ++ antagonism

5-HT2A: +++ antagonism
5HT7: +++ antagonism

5HT1: +++ partial agonism
5-HT2C: + antagonism

Alpha-2: ++ antagonism
Alpha-1: + antagonism

Sertindole
D2: +++ antagonism
D3: +++ antagonism
D4: +++ antagonism

5-HT2A: +++ antagonism
5-HT2C: +++ antagonism

5HT7: ++ antagonism
5-HT21B: ++ antagonism

Alpha-1: +++ antagonism

Amisulpride

D2: +++ antagonism
D3: +++ antagonism

Limbic selectivity 
in dopaminergic 

transmission

5HT7: ++ antagonism
5-HT2B: ++ antagonism

-
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Th
ird

 ge
ne

ra
tio

n

Aripiprazole

D2: +++ partial 
agonism

D3: +++ partial 
agonism

5-HT21A: +++ partial 
agonism

5-HT2A: +++ antagonism
5HT7: ++ antagonism

5-HT2B: ++ antagonism
5-HT2C: ++ partial 

agonism

Alpha-1: ++ antagonism
H1: + antagonism

Alpha-2: + antagonism

Brexpiprazole

D2: +++ partial 
agonism

D3: +++ partial 
agonism

D4: +++ antagonism

5-HT21A: +++ partial 
agonism

5-HT2A: +++ antagonism
5-HT2B: +++ antagonism
5HT7: +++ antagonism
5-HT2C: ++ antagonism

Alpha-2: +++ antagonism
Alpha-1: +++ antagonism

H1: ++ antagonism

Cariprazine

D2: +++ partial 
agonism

D3: +++ partial 
agonism

5-HT2B: +++ agonism
5-HT21A: +++ partial 

agonism
5-HT2A: ++ antagonism

5HT7: + antagonism
5-HT2C: + antagonism

H1: ++ antagonism
Alpha-1: ++ antagonism

Legend: the number of "+" indicates the strength of the affinity

 2. Recommendations for the use of antipsychotics  
in specific somatic conditions

The following are recommendations for the safe use of antipsychotic drugs in 
specific somatic conditions, i.e., metabolic syndrome, hyperprolactinemia or cardio-
vascular conditions (ischemic heart disease, cardiac arrhythmias or hypertension), as 
well as information on the risk of triggering these disorders with specific categories 
of antipsychotics.

2.1 Metabolic syndrome

The mechanism of action of antipsychotic drugs translates into potential side 
effects of their use. An important side effect of taking antipsychotics is adverse meta-
bolic effects, which can be even more dangerous in patients already burdened with 
obesity, diabetes or dyslipidemia [5]. Research suggests that H1, 5-HT2A, 5-HT2C, 
5-HT6, D2, α1 and M3 receptors are key mediators of metabolic side effects [5-8]. 
Acting both centrally in CNS regions such as the hypothalamus, reward system 
and brainstem, and peripherally, they can interfere with food intake and metabolic 
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regulation. The  combination of 5-HT2C/D2/H1 antagonism represents the most 
dangerous profile in terms of antipsychotic drug-induced weight gain and diabetes. 
Antagonism of 5-HT2A, 5-HT6, M3 and α1 may represent additional adverse effects. 
Antipsychotics with lower metabolic risk appear to lack 5-HT2C antagonism or have 
additional protective mechanisms, such as partial D2/3 and/or 5-HT1 agonism and/
or α2A antagonism [5-8].

D2 receptor antagonists, through inhibition of the reward system, can cause a lack 
of inhibition of food seeking and increased appetite. Additional actions of antipsychotics 
on the serotonergic system may result in weight gain, as 5-HT2C antagonism has an 
inhibitory effect on the satiety center, while 5-HT1B agonism and 5HT6 antagonism 
inhibit the hunger center [1]. Similarly, H1 receptors are present in the hunger and satiety 
centers, and antagonism at these receptors is associated with an increase in appetite 
[1]. Another mechanism leading to weight gain is antagonism to Alpha-1 receptors 
leading to sedation, increased appetite and insulin resistance [1, 5-8]. The presence of 
D2 receptors on the pancreatic islets may contribute to the effects of antipsychotics on 
insulin secretion. The inhibitory effects of 5-HT2A antagonists and 5-HT21A agonists 
on pancreatic insulin secretion have been demonstrated. Muscarinic receptors (M1 
and M3) are also found on pancreatic islets and affect the regulation of both basal and 
glucose-dependent insulin secretion. Antagonism to these receptors may be associated 
with the risk of hyperglycemia and insulin resistance.

The occurrence of various factors (i.e., obesity, hypertension, dyslipidemia, glucose 
metabolism disorders) that increase the risk of developing atherosclerotic cardiovas-
cular disease and type 2 diabetes is called metabolic syndrome.

An analysis of the PubMed medical publications database was conducted using 
the phrase “(antipsychotics) AND (metabolic syndrome)” and narrowing the search to 
meta-analyses and systematic reviews only, yielding 57 publications from the last 10 
years (2014-2024) and 33 publications from the last 5 years (2019-2024). Particular 
attention was paid to meta-analyses from the last 5 years (16 studies).

Barton et al. [9] suggested that also relatively new compounds, such as caripra-
zine and brexpiprazole, caused significantly greater weight gain compared to pla-
cebo. Only aripiprazole, lurasidone and, interestingly, quetiapine XR (but only in its 
extended-release form) did not lead to clinically relevant weight gain of ≥7% [9]. 
A meta-analysis by Vancampfort and colleagues [10] classified antipsychotics based 
on their likelihood of causing metabolic syndrome in the following order: clozapine 
> olanzapine ≥ quetiapine = risperidone = first-generation antipsychotics = amisulpride 
≥ aripiprazole > placebo. Pillinger and colleagues [11] also highlighted significant 
differences between antipsychotics in terms of metabolic side effects, with olanzapine 
and clozapine showing the worst profiles and aripiprazole, brexpiprazole, caripra-
zine, lurasidone and ziprasidone the safest profiles. Increased baseline body weight, 
male gender and non-white ethnicity are predictors of metabolic vulnerability [11]. 
Table 2 provides a heat map of the safety of each neuroleptic in terms of metabolic 
complications.
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Table 2. Heat map of the metabolic safety of individual neuroleptics [5, 12]

Medication Obesity/weight gain Diabetes/glucose 
metabolism disorders Dyslipidemia

Chlorpromazine 3-4 1-2 1-2

Haloperidol 1 1 1

Olanzapine 4 2 2

Clozapine 3 – 4 2 2

Quetiapine 3 1-2 2

Ziprasidone 1 1 1

Sertindole 3-4 1-2 1-2

Risperidone 3 1-2 1-2

Paliperidone 3 1-2 1-2

Amisulpride 2 1 2

Lurasidone 1 1 1

Aripiprazole 2 1 1

Brexpiprazole 1 1 1

Cariprazine 1 1 1

Legend: scale from 1 to 4, where: 1 means a drug that is relatively safe in terms of metabolism, and 4 means 
a drug with the least favorable metabolic profile.
The safest drugs are marked in green, and the drugs with the least favorable safety profile are marked in red.

Many authors suggest that third-generation neuroleptics, which are partial D2 
receptor agonists, as well as lurasidone can be considered first-line medications when 
antipsychotics are needed in a patient with a diagnosis of diabetes or metabolic syn-
drome or its components [13].

2.2 Hyperprolactinemia

Hyperprolactinemia (HPRL) is defined as a sustained increase in prolactin (PRL) 
levels above the upper limit of the normal range, unrelated to lactation or pregnancy 
(20 ng/ml for men and 25 ng/ml for women). PRL levels should be measured on an 
empty stomach, approximately 2 hours after waking [1]. PRL secretion is regulated 
mainly by the inhibitory action of dopaminergic neurons of the tuberoinfundibular 
pathway on lactotroph cells, which express D2 receptors. Antagonism of the D2 
receptor by most antipsychotic drugs results in disinhibition of lactotroph cells and 
increased PRL secretion [1, 2, 5]. Drugs associated with a high risk of hyperprolac-
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tinemia include risperidone, paliperidone, sulpiride and amisulpride [1]. A meta-anal-
ysis by Krøigaard and colleagues [14] showed that, among children and adolescents, 
a statistically significant increase in prolactin occurred with risperidone, paliperidone 
and olanzapine. Aripiprazole significantly reduced prolactin levels, while the use of 
quetiapine and lurasidone was not associated with a significant difference in prolactin 
levels (compared to placebo).

The safest antipsychotics for use in patients with hyperprolactinemia or a history 
of symptomatic neuroleptic-induced hyperprolactinemia appear to be third-generation 
antipsychotics, particularly aripiprazole. Clozapine and other atypical neuroleptics such 
as lurasidone and quetiapine should be considered as secondary options [13, 15, 16].

2.3 Cardiac problems

2.3.1 Ischemic heart disease

Worldwide, cardiovascular disease (CVD) is estimated to be the leading cause of 
death and loss of disability-adjusted life years. Many well-known risk factors contribute 
to the development of CVD, and a large proportion of these are modifiable. A large 
case-control study conducted in 52 countries across all continents examined the ef-
fects of various risk factors on the development of acute myocardial infarction. Lipid 
disorders, cigarette smoking, hypertension, diabetes, abdominal obesity, psychosocial 
factors, insufficient consumption of fruits and vegetables, alcohol abuse, and physi-
cal inactivity account for more than 90% of the risk of acute myocardial infarction 
[17]. Cardiovascular disease is responsible for more than half of premature deaths in 
people with bipolar disorder or schizophrenia, with a 35-150% increase in mortality 
risk [18]. The use of first-generation antipsychotics has been shown to increase the 
risk of cardiovascular complications, such as significant QTc interval prolongation, 
cardiac arrhythmias and sudden cardiac death. The use of second-generation antip-
sychotics also has a deleterious effect on long-term cardiovascular risk. In fact, both 
groups negatively affect glucose and lipid metabolism, as well as body weight, with 
clozapine and olanzapine exhibiting the worst profiles [18]. Studies have suggested 
that weight gain and metabolic syndrome induced by antipsychotic use may be risk 
factors for myocardial infarction [19].

In the meta-analysis by Rotella et al. [18], the primary objective was to determine 
the association of long-term antipsychotic use with rates of cardiovascular death, 
myocardial infarction and stroke. A total of 3,013 studies were identified, 92 of which 
met the selection criteria. Myocardial infarction, stroke and cardiovascular death were 
reported in 11, 6 and 24 studies, respectively. No significant differences were found for 
myocardial infarction or stroke. A significantly higher risk of cardiovascular mortality 
was observed for sertindole compared with risperidone [18].

A systematic review by Yu et al. [19] examined the effect of antipsychotic use 
on the risk of myocardial infarction and stroke. From 7,008 articles, 29 relevant 
observational studies were included: 19 on stroke and 10 on myocardial infarction. 
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table continued on the next page

The  results of the cohort studies, which included the general population, showed 
a more than twofold increased risk of stroke in antipsychotic users, although with 
considerable heterogeneity. Patients diagnosed with a dementing process had a sig-
nificantly lower risk of stroke with antipsychotic use compared with the general 
population. The incidence of stroke appeared to depend on the class of antipsychotics, 
with individual studies indicating that first-generation antipsychotics carry higher risk. 
No clear association was found between antipsychotic use and the risk of myocardial 
infarction. An increased risk of myocardial infarction was observed among patients 
on antipsychotics with diagnosed schizophrenia or in patients during the first 30 days 
of antipsychotic treatment [19, 20].

2.3.2 Arrhythmias

Cardiac arrhythmias are a widely reported adverse effect of psychopharmaco-
therapy and include right or left bundle branch block, atrioventricular block, and 
ventricular tachycardia. These arrhythmias may appear on electrocardiographic (ECG) 
recordings as prolongation of the PQ interval, widening of the QRS complexes, 
prolongation of the QT segment, changes in the ST segment, or flattening or inver-
sion of the T wave [21]. The use of many antipsychotics is associated with the risk 
of prolongation of the QTc interval in the ECG, which is likely due to their affinity 
for hERG potassium channels. Prolongation of the QTc interval is a risk factor for 
polymorphic ventricular tachycardia (torsade de pointes, TdP), which may result in 
sudden cardiac death [1]. In addition to pharmacotherapy, the incidence of TdP and 
thus the increased risk of cardiac death are influenced by female gender; electrolyte 
disturbances (hypomagnesemia, hypokalemia, hypocalcemia); intracranial bleeding; 
stroke; hypothyroidism; liver and kidney dysfunction; and cardiac diseases, including 
ischemic heart disease, cardiomyopathies, myocarditis, heart failure, hypertension, 
bradycardia, atrial arrhythmias, sinoatrial block and atrioventricular block [21]. 
In a meta-analysis by Huhn et al. [22], QTc interval prolongation was observed with 7 
out of 14 neuroleptics compared to placebo. The drugs with the lowest arrhythmogenic 
risk, in ascending order, were lurasidone < brexpiprazole < cariprazine < aripipra-
zole (lower than placebo). The highest arrhythmogenic risk was demonstrated by 
sertindole > amisulpride > ziprasidone [22]. Currently, there are insufficient studies 
to establish a direct link between neuroleptic dose and the risk of QTc prolongation 
and TdP [23, 24]. Table 3 presents the potential risk of arrhythmogenic effects of 
individual neuroleptics [1, 22].

Table 3. Heat map of the arrhythmogenic risk of individual neuroleptics [1, 22]

Medication Risk of arrhythmia

Amisulpride 3

Aripiprazole 1
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Asenapine 1

Brexpiprazole 1

Chlorpromazine 3

Chlorprothixene 1

Flupentixol 1

Haloperidol 2*

Cariprazine 1

Clozapine 2/3

Quetiapine 1/2

Levomepromazine 3

Loxapine 1

Lurasidone 1

Olanzapine 1

Paliperidone 1

Perazine 2

Risperidone 1/2

Sertindole 4

Sulpiride 3

Zuclopenthixol 1

Ziprasidone 3

Legend: scale from 1 to 4, where: 1 means a drug that is relatively safe in terms of metabolism, 
and 4 means a drug with the least favorable metabolic profile.
The safest drugs are marked in green, and the drugs with the least favorable safety profile are 
marked in red.
* – haloperidol use is associated with a  high risk of polymorphic ventricular tachycardia, 
disproportionate to the induced QTc prolongation.

Before initiating antipsychotic treatment in patients with cardiac conditions, in-
cluding those with a primary diagnosis of cardiac arrhythmias, the potential benefits 
and risks of therapy should always be assessed individually [25]. Due to their low ar-
rhythmogenic risk, the safest choices for at-risk patients appear to be third-generation 
neuroleptics – lurasidone and partial D2 receptor agonists such as aripiprazole, brex-
piprazole, cariprazine [22].
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2.3.3 Hypertension

The most common adverse effect associated with the use of antipsychotics on the 
circulatory system is the occurrence of orthostatic hypotension. Its risk is related to the 
antagonistic effect on the Alpha-1 receptor. Antipsychotic therapy may also increase 
blood pressure, particularly with drugs that antagonize presynaptic Alpha-2 receptors, 
thereby disinhibiting the secretion of noradrenaline. In addition, hypertension may be 
a component of antipsychotic-induced metabolic syndrome [1].

The meta-analysis by Rotella et al. [18] examined the long-term effects of an-
tipsychotic therapy on cardiovascular and metabolic complications. Deviations from 
baseline systolic blood pressure were observed for olanzapine, and deviations from 
baseline diastolic blood pressure were observed for both olanzapine and quetiapine, 
compared with risperidone. No data were available on changes in blood pressure with 
first-generation neuroleptics compared to placebo. Similarly, no significant differences 
were found between second-generation neuroleptics and placebo, or between first- and 
second-generation antipsychotics [18].

A systematic review by Hirsch et al. [26] identified only one study that examined 
the effect of second-generation antipsychotics on blood pressure. This study found that 
olanzapine, quetiapine, and ziprasidone were strongly associated with an increase in 
blood pressure, while no effect was found in the case of aripiprazole and risperidone. 
The findings demonstrated a significant correlation with the occurrence of metabolic 
syndrome, a component of which is arterial hypertension secondary to antipsychotic 
therapy. Clozapine and olanzapine were associated with the highest risk of metabolic 
complications [10].

When prescribing antipsychotics to patients with hypertension, it is important 
to consider the risk of orthostatic hypotension, particularly in elderly patients, those 
with circulatory insufficiency, or patients receiving (especially in polytherapy) diuret-
ics, β-blockers, and antihypertensive drugs [1, 27]. After initiating or increasing the 
dose of a drug known to affect blood pressure, regular monitoring of blood pressure 
is recommended [28]. In patients with hypertension, it is advisable to avoid antipsy-
chotics with a high potential to induce metabolic syndrome and hypertension, such as 
clozapine, olanzapine, and quetiapine. Table 4 presents neuroleptics and their effects 
on blood pressure values.

Table 4. Effects of neuroleptics on blood pressure values [29]

Medication Effect

Amisulpride -?

Aripiprazole ↑/↓*

Asenapine ↓↓*

Brexpiprazole ↓*



Katarzyna Bliźniewska-Kowalska et al.12

Chlorpromazine ↓↓↓*

Chlorprothixene ↓↓*

Flupentixol ↓*

Haloperidol ↓*

Cariprazine -/↓*

Clozapine ↑/↓↓↓*

Quetiapine ↑/↓↓*

Levomepromazine ↓↓↓*

Loxapine ↓*

Lurasidone -/↓*

Olanzapine ↑/↓*

Paliperidone ↑/↓*

Perazine ↓↓*

Risperidone ↑/↓*

Sertindole ↓↓*

Sulpiride -?

Zuclopenthixol ↓↓*

Ziprasidone ↑/↓*

Legend:
* – risk of orthostatic hypotension
[-] – no significant effect on blood pressure
↑ – possibility of causing an increase in blood pressure
↓ – possibility of causing a decrease in blood pressure
The number of arrows indicates the strength of the effect.

3. Summary of Part I

In striving for an individualized approach to patient care, attention should be paid 
not only to the psychopathological symptoms presented by the patient, but also to pos-
sible somatic comorbidity. This article is intended to guide psychiatrists in selecting 
appropriate pharmacotherapy for patients with common comorbidities, such as diabetes, 
hypertension, heart disease or hyperprolactinemia. It may also serve as a resource for 
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physicians in other specialties, including family physicians and cardiologists, who 
provide care for patients using antipsychotics for psychiatric indications.

Financing: statutory funds of the Department of Adult Psychiatry, Medical University of 
Lodz: 503/1-062-02/503-11-00

References

1.	 Siwek M, Wojtasik-Bakalarz K. Leki psychotropowe. In: Rybakowski J, ed. Psychofarmakologia 
kliniczna. Warszawa: Wydawnictwo PZWL; 2024.

2.	 Bliźniewska-Kowalska KM, Gałecki P. Dopamine D2 receptor partial agonists in the treat-
ment of schizophrenia – Example of brexpiprazole. Psychiatr. Pol. 2024; 58(4): 581–593. Doi: 
10.12740/PP/174593.

3.	 Siwek M, Wojtasik-Bakalarz K, Krupa AJ, Chrobak AA. Brexpiprazole – Pharmacologic 
properties and use in schizophrenia and mood disorders. Brain Sci. 2023; 13(3): 397. Doi: 
10.3390/brainsci13030397. PMID: 36979208; PMCID: PMC10046771.

4.	 Wojtasik-Bakalarz K, Siwek M. New antipsychotic medication. Pharmacotherapy in Psychiatry 
and Neurology/Farmakoterapia w Psychiatrii i Neurologii 2023; 39(1): 19–38. Doi: 10.5114/ 
fpn.2022.124608.

5.	 Siafis S, Tzachanis D, Samara M, Papazisis G. Antipsychotic drugs: From receptor-binding 
profiles to metabolic side effects. Curr. Neuropharmacol. 2018; 16(8): 1210–1223. Doi: 10.21 
74/1570159X15666170630163616. PMID: 28676017; PMCID: PMC6187748.

6.	 Correll CU, Lencz T, Malhotra AK. Antipsychotic drugs and obesity. Trends Mol. Med. 2011; 
17(2): 97–107. Doi: 10.1016/j.molmed.2010.10.010.

7.	 Reynolds GP, Kirk SL. Metabolic side effects of antipsychotic drug treatment –Pharmacological 
mechanisms. Pharmacol. Ther. 2010; 125(1): 169–179. Doi: 10.1016/j.pharmthera.2009.10.010.

8.	 Montastruc F, Palmaro A, Bagheri H, Schmitt L, Montastruc JL, Lapeyre-Mestre M. Role of 
serotonin 5-HT2C and histamine H1 receptors in antipsychotic-induced diabetes: A pharma-
coepidemiological-pharmacodynamic study in VigiBase. Eur. Neuropsychopharmacol. 2015; 
25(10): 1556–1565. Doi: 10.1016/j.euroneuro.2015.07.010.

9.	 Barton BB, Segger F, Fischer K, Obermeier M, Musil R. Update on weight-gain caused by 
antipsychotics: A systematic review and meta-analysis. Expert Opin. Drug Saf. 2020 Mar; 
19(3): 295 – 314. Doi: 10.1080/14740338.2020.1713091. Epub 2020 Mar 12. PMID: 31952459.

10.	 Vancampfort D, Stubbs B, Mitchell AJ, De Hert M, Wam pers M, Ward PB et al. Risk of metabolic 
syndrome and its components in people with schizophrenia and related psychotic disorders, 
bipolar disorder and major depressive disorder: A systematic review and meta-analysis. World 
Psychiatry 2015; 14(3): 339–347. http://dx.doi.org/10.1002/wps. 20252. PMID: 26407790.

11.	 Pillinger T, McCutcheon RA, Vano L, Mizuno Y, Arumuham A, Hindley G et al. Compara-
tive effects of 18 antipsychotics on metabolic function in patients with schizophrenia, predic-
tors of metabolic dysregulation, and association with psychopathology: A systematic review 
and network meta-analysis. Lancet Psychiatry 2020; 7(1): 64–77. Doi: 10.1016/S2215 – 
0366(19)30416-X.

12.	 Siwek M. Dekalog leczenia depresji – kompendium. Warszawa: Wydawnictwo ITEM; 2024.
13.	 Wichniak A, Siwek M, Rymaszewska J, Janas-Kozik M, Wolańczyk T, Bieńkowski P et al. 

The position statement of the Working Group of the Polish Psychiatric Association on the use of 



Katarzyna Bliźniewska-Kowalska et al.14

D2/D3 dopamine receptor partial agonists in special populations. Psychiatr. Pol. 2021; 55(5): 
967–987. Doi: 10.12740/PP/140287.

14.	 Krøigaard SM, Clemmensen L, Tarp S, Pagsberg AK. A meta-analysis of antipsycho-
ticinduced hypo – and hyperprolactinemia in children and adolescents. J. Child Adolesc. 
Psychopharmacol. 2022 ; 32(7): 374–389. Doi: 10.1089/cap.2021.0140. Epub 2022 Sep 8. 
PMID: 36074098.

15.	 Andrade C. Prolactin-raising and prolactin-sparing antipsychotic drugs and the risk of fracture 
and fragility fracture in patients with schizophrenia, dementia, and other disorders. J. Clin. 
Psychiatry 2023; 84(1): 23f14790. Doi: 10.4088/JCP.23f14790. PMID: 36724110.

16.	 Bidzan L. Leki psychotropowe a hiperprolaktynemia. Geriatria 2017; 11: 29–36.
17.	 Mackin P. Cardiac side effects of psychiatric drugs. Hum. Psychopharmacol. Clin. Exp. 2008; 

23(Suppl 1): S3–S14. https://doi.org/10.1002/hup.915.
18.	 Rotella F, Cassioli E, Calderani E, Lazzeretti L, Ragghianti B, Ricca V et al. Long-term metabolic 

and cardiovascular effects of antipsychotic drugs. A meta-analysis of randomized controlled 
trials. Eur. Neuropsychopharmacol. 2020; 32: 56–65. Doi: 10.1016/j.euroneuro.2019.12.118. 
Epub 2020 Jan 6. PMID: 31917068.

19.	 Yu Z, Jiang H, Shao L, Zhou Y, Shi H, Ruan B. Use of antipsychotics and risk of myocardial 
infarction: A systematic review and meta-analysis. Br. J. Clin. Pharmacol. 2016; 82(3): 624–632.

20.	 Zheng G, Xia R, Zhou W, Tao J, Chen L. Aerobic exercise ameliorates cognitive function in older 
adults with mild cognitive impairment: A systematic review and meta-analysis of randomised 
controlled trials. Br. J. Sports Med. 2016; 50(23): 1443–1450.

21.	 Gorostowicz A, Wojtasik-Bakalarz K. Zaburzenia przewodnictwa indukowane przez leki 
psychotropowe. In: Siwek M, Woroń J, ed. Działania niepożądane i powikłania leczenia psy-
chotropowego. Warszawa: Wydawnictwo PZWL; 2024.

22.	 Huhn M, Nikolakopoulou A, Schneider-Thoma J, Krause M, Samara M, Peter N et al. Com-
parative efficacy and tolerability of 32 oral antipsychotics for the acute treatment of adults 
with multi-episode schizophrenia: A systematic review and network meta-analysis. Lancet 
2019; 394(10202): 939–951.

23.	 Polcwiartek C, Sneider B, Graff C, Taylor D, Meyer J, Kanters JK et al. The cardiac safety of 
aripiprazole treatment in patients at high risk for torsade: A systematic review with a meta-
analytic approach. Psychopharmacology (Berl.). 2015; 232(18): 3297–3308. Doi: 10.1007/ 
s00213-015-4024-9. Epub 2015 Aug 1. PMID: 26231497.

24.	 Vieweg WV, Hasnain M, Hancox JC, Baranchuk A, Digby GC, Kogut C et al. Risperidone, 
QTc interval prolongation, and torsade de pointes: A systematic review of case reports. Psy-
chopharmacology (Berl.). 2013; 228(4): 515–524. Doi: 10.1007/s00213-013-3192-8. Epub 
2013 Jun 30. PMID: 23812796.

25.	 Nemati M, Hosseinzadeh Z, Nemati F, Ebrahimi B. Impact of antipsychotics and antidepres-
sants drugs on long QT syndrome induction related to hERG channel dysfunction: A systematic 
review. Biochem. Biophys. Res. Commun. 2023; 681: 90–96. Doi: 10.1016/j.bbrc.2023.09.043. 
Epub 2023 Sep 23. PMID: 37774574.

26.	 Hirsch L, Yang J, Bresee L, Jette N, Patten S, Pringsheim T. Second-generation antipsychotics 
and metabolic side effects: A systematic review of population-based studies. Drug Saf. 2017; 
40(9): 771–781. Doi: 10.1007/s40264-017-0543-0. PMID: 28585153.

27.	 Rivasi G, Rafanelli M, Mossello E, Brignole M, Ungar A. Drug-related orthostatic hypotension: 
Beyond anti-hypertensive medications. Drugs Aging 2020; 37(10): 725–738. Doi: 10.1007/ 
s40266-020-00796-5. PMID: 32894454; PMCID: PMC7524811.



15Expert group recommendations on the use of antipsychotic drugs in patients. Part I

28.	 Wojtasik-Bakalarz K, Siwek M. Zmiany ciśnienia (hipertensja/hipotensja) jako działanie niepo-
żądane psychofarmakoterapii. In: Siwek M, Woroń J, eds. Działania niepożądane i powikłania 
leczenia psychotropowego. Warszawa: Wydawnictwo PZWL; 2024.

Corresponding author: 
1: Piotr Gałecki 
e-mail: piotr.galecki@umed.lodz.pl

Corresponding author: 
2: Katarzyna Bliźniewska-Kowalska 
e-mail: katarzyna.blizniewska-kowalska@umed.lodz.pl


