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Abstract: Human sexuality is contingent upon many biological and psychological factors. Such
factors include sexual drive (libido), physiological arousal (lubrication/erection), orgasm, and
ejaculation, as well as maintaining normal menstrual cycle. The assessment of sexual dysfunction
can be difficult due to the intimate nature of the problem and patients’ unwillingness to discuss
it. Also, the problem of dysfunction is often overlooked by doctors. Atypical antipsychotic
treatment is a key component of mental disorders’ treatment algorithms recommended by the
National Institute of Health and Clinical Excellence, the American Psychiatric Association, and
the British Society for Psychopharmacology. The relationship between atypical antipsychotic
drugs and sexual dysfunction is mediated in part by antipsychotic blockade of pituitary dop-
amine D, receptors increasing prolactin secretion, although direct correlations have not been
established between raised prolactin levels and clinical symptoms. Variety of mechanisms are
likely to contribute to antipsychotic-related sexual dysfunction, including hyperprolactinemia,
sedation, and antagonism of a number of neurotransmitter receptors (o-adrenergic, dopaminergic,
histaminic, and muscarinic). Maintaining normal sexual function in people treated for mental
disorders can affect their quality of life, mood, self-esteem, attitude toward taking medication,
and compliance during therapy.
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Introduction

Sexual dysfunction is a common problem in people with mood disorders,' schizophrenia,
and other psychotic disorders, with reported prevalence rates of 30%—80% in women and
45%—-80% in men.>* In clinical practice, sexual disorders are found as a complication in
people treated with antipsychotics. The prevalence rate of sexual disorders in men treated
with antipsychotics is estimated to be 54% (Figurel). Among them, 38% have problems
in achieving erection, 42% with maintaining erection, at least 19% have ejaculation
disorders (reduced volume or no ejaculation), and 58% have reduced orgasm intensity.
Furthermore, in men, priapism, galactorrhea (3%), and gynecomastia (6%) may also be
observed. Sexual disorders are found in about 30% of women treated with antipsychotics.
According to the results obtained by different authors, reduced orgasm quality (33%),
reduced ability to reach orgasm (22%), and pain during orgasm (7%) were the most
common problems in women treated with antipsychotics. However, hyperprolactinemia,
galactorrhea (5%—19%), and breast swelling (3%) are more frequently found in women
than in men. Furthermore, irregular (78%) or complete suppression of menstrual cycles
(22%-50%) was observed in women.’ In people receiving psychiatric treatment, the
possibility of other concurring factors should also be considered (chronic metabolic
diseases and other medications) that can affect sexual function. Sexual dysfunction can
also be related to thyroid disorders.® The concurrence of thyroid disease in mentally ill
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Figure | The involvement of atypical antipsychotic drugs in development of sexual dysfunctions.

patients may significantly delay the onset of pharmacological
treatment, including treatment with antipsychotic drugs, and
delay the use of slow transcranial magnetic stimulation’ and
electroconvulsive therapy.® Thus, a detailed medical history
to confirm or exclude sexual disorders before commencing
psychiatric treatment is extremely important. The sexual
function of the patient should therefore be evaluated in the
premorbid period, during the period from illness onset to
treatment initiation, after treatment initiation, and also during
exacerbation of mental disease and remission.’

Atypical antipsychotics (AAPs) are recommended for
the treatment of schizophrenia and other psychotic disorders,
including those resulting from organic diseases. These drugs
have a more extensive influence on the range of schizophre-
nia symptoms (deficits, affective, and cognitive) than typical
antipsychotic drugs.'® Moreover, AAPs rarely cause side
effects, such as neuroleptic malignant syndrome, versus typical
antipsychotic drugs.!'> AAPs may be considered as atypical
when characterized by Melzert’s constant (their affinity for
5-HT,, and dopamine D, receptors [D,R] should exceed or
be equal to 1.12). Another distinct feature of atypical drugs is
the D,R-blocking time, which is directly correlated to the dis-
sociation constant (K,) of the ligand-receptor complex. AAP
drugs form a ligand-receptor complex with a shorter lifespan
than typical antipsychotics. Furthermore, the values of their
dissociation constant are lower than K, for dopamine."> AAPs

are also used in the treatment of bipolar disorder due to their
mood stabilizing properties. They also enhance the antidepres-
sant influence of drugs that are used in the treatment of other
affective diseases such as atypical depression,'* drug-resistant
depression,'® and depression resulting from organic disease.

AAPs can affect sexual function in the following ways:
(1) through their specific central effect of blocking dop-
aminergic receptors in the hypothalamus, contributing to
hyperprolactinemia, galactorrhea, menstruation, or erection
disorders and reduced libido; (2) through their peripheral
effect of blocking a-adrenergic receptors, responsible for
dilation of the arteries in the penis; (3) through an unspe-
cific central sedative effect leading to reduced sexual
activity.'s

The influence of AAPs on the

central nervous system

The influence of AAPs on sexual function is related to the
activation of neurotransmitters such as dopamine and sero-
tonin in the central nervous system. This process involves
the brain’s dopaminergic and serotonergic structures.

The influence of dopamine on

sexual function
The dopaminergic structures involved in sexual motivation
include the nucleus accumbens, which is a part of the
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mesolimbic pathway and the medial preoptic region of the
hypothalamus. Stimulation of dopaminergic receptors of the
paraventricular nucleus in the hypothalamus is important for
causing erection. The serotonergic system (hippocampus and
amygdala) has an inhibiting influence on sexual motivation,
orgasm, and ejaculation. However, stimulation of individual
serotonergic receptors in the central nervous system can
cause various effects. The serotonergic receptors 5-HT,
and 5-HT, have an inhibiting influence on sexual activity,
while the stimulation of 5-HT |, receptors stimulates these
functions.!'®!’

AAPs have an influence on the synthesis and circulation
of dopamine, which has an impact on libido, erection, and
ejaculation. Dopamine is the most important hypothalamic
prolactin (PRL)-inhibiting factor. Blocking dopamine secre-
tion leads to hyperprolactinemia, which can inhibit sexual
function, particularly libido and erection, by increasing
gamma-aminobutyric acid (GABA)-ergic activity and opi-
oid levels." Dopamine has an inhibiting influence on PRL
secretion mainly via two pathways: the tuberoinfundibular
dopaminergic (TIDA) system and the tuberohypophysial
pathway. The TIDA system, formed by an aggregation of
dopaminergic neurons found in the arcuate nucleus of the
hypothalamus, plays the most important role in PRL release
in humans. These dopaminergic neurons release dopamine
into the perivascular space of the median eminence. Subse-
quently, dopamine is transported to the anterior lobe of the
pituitary gland. The second inhibitory dopamine pathway,
the tuberohypophyseal pathway, projects to the intermediate
and posterior lobes of the pituitary gland. Dopamine released
into the blood reaches the lactotroph cells and binds to the
D,R on the membrane of these cells. DR stimulation inhib-
its the synthesis and release of PRL, as well as lactotroph
proliferation. The TIDA network is partially regulated by
autocrine-negative feedback of PRL. An increase in circulat-
ing PRL levels results in higher activity of TIDA neurons,
whereas a decrease in circulating PRL levels reduces their
activity. Thus, PRL regulates its own release by acting
directly on the hypothalamic dopaminergic neurons. PRL
probably regulates tyrosine hydroxylase activity, the rate-
limiting enzyme in dopamine synthesis. A blockade of D,R
counteracts the tonic inhibitory effect on PRL secretion.
Therefore, the stronger the dopamine blockade, the higher
the increase in PRL.!%%

PRL influence on sexual function
Antipsychotics have a D,-blocking effect and can therefore
increase PRL secretion. The normal reference values of PRL

in the blood are 10-20 ng/mL in men and 10-25 ng/mL in
women.?! PRL secretion increases during sleep and is at its
highest during the rapid eye movement stage sleep. PRL levels
increase to 30 ng/mL between 4 am and 6 am. Current research
has revealed that galactorrhea, impotence, azoospermia, and
lack of libido are observed when PRL levels are >60 ng/mL.?
Hyperprolactinemia can also lead to reduced blood testos-
terone levels and can indirectly contribute to reduced sexual
activity.'®?° According to the research, 80% of men with PRL
blood levels >50 ng/mL had reduced libido and suffered from
impotence.'3? AAPs as a group cause less hyperprolactinemia
than conventional antipsychotics; yet, there is considerable
variation among specific drugs.® Of the AAPs, risperidone,
amisulpiride, and zotepine have the strongest stimulating
effect on PRL synthesis. Asmal et al*® showed in their study
that PRL levels were increased at the beginning of treatment
and were significantly higher in patients treated with risperi-
done. The average increase in PRL levels was higher in women
than in men. However, Suzuki et al** showed that the highest
PRL levels (higher in the group of studied women vs men)
were measured in the blood of patients treated with risperidone
or olanzapine as monotherapy, versus patients taking aripip-
razole, quetiapine, and perospirone combined. Furthermore,
Jeong et al® found that increased PRL levels during treatment
with risperidone was accompanied by sexual dysfunction,
especially problems with sexual arousal and penile erection,
which were measured by using the Arizona Sexual Experience
Scale.? The symptoms of sexual dysfunction disappeared after
risperidone withdrawal and the commencement of aripipra-
zole. The influence of risperidone on the synthesis of PRL and
sexual function are combined with its strong affinity for the D,
receptors and its simultaneous effect on the 5-HT, receptors.
Peuskens et al?! found that among men receiving risperidone
at a dose of 1-16 mg/day, 4.2%—17.7% had problems with
erection and 3.6%—17.7% had a problem with ejaculation.
The authors suggested that hyperprolactinemia could be the
cause of these dysfunctions. Nevertheless, Jummani and
Coffey*” observed mild hyperprolactinemia (11-21 ng/mL),
premature ejaculation, and impotence in patients treated
with risperidone at a dose of 3.5 mg/day. Other AAPs such
as clozapine and quetiapine do not display an influence on
PRL secretion.” However, Serretti and Chiesa?® showed that
sexual dysfunction (desire, arousal, and orgasm dysfunction)
occurred during treatment with quetiapine and aripiprazole,
although PRL blood levels were within the normal range.
These observations indicate that other factors such as chronic
stress and metabolic diseases (hypertension and diabetes) can
be responsible for sexual dysfunction.
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Olanzapine is another AAP that influences PRL levels and
sexual function.?® This results in olanzapine binding with a
wide range of dopaminergic (D, D,, D,, D,) and serotonergic
(5-HT,,,
studies, olanzapine is characterized by having a lower and

5-HT,, 5-HT,, 5-HT, ) receptors. According to many

more selective affinity for dopaminergic receptors (mainly
the mesolimbic pathway) than risperidone. Konarzewska
et al*® in their own research found a temporary increase in
PRL levels in patients treated with olanzapine. This increase
was lower in the group of patients treated with olanzapine
versus patients treated with risperidone. Similar results were
obtained by Kim et al*! who observed a lower increase in
PRL levels and sexual dysfunction following the change in
treatment from risperidone to olanzapine. Baggaley*? noticed
that risperidone showed a significantly higher influence on the
development of sexual dysfunction versus olanzapine, que-
tiapine, and aripiprazole. There are also reports concerning
sexual dysfunction and treatment with sertindole, in which
orgasm without ejaculation was observed, which was asso-
ciated with the peripheral ol-adrenergic antagonism of this
drug, and also orgasm with ejaculation of reduced ejaculate
volume.** Sertindole is a second-generation antipsychotic
drug with a high affinity for dopaminergic D,, serotonergic
5-HT,,,5-HT,,
ity for other receptors. Muscatello et al,* Lewis et al,> and

and o.1-adrenergic receptors and a low affin-

Juki¢ et al*® in their studies found that sertindole can cause
sexual dysfunction independent of increased PRL levels,
more commonly in men than in women.

The influence of serotonin and

noradrenaline on sexual function

After dopamine, serotonin is the second most important
neurotransmitter to influence sexual function.?” Serotonin
mainly inhibits sexual function by stimulating postsynap-
tic 5-HT,, and 5-HT, . receptors, while the stimulation of
presynaptic 5-HT, autoreceptors increases sexual activ-
ity, reducing serotonin secretion from the nerve termini.
Furthermore, reduction of the negative symptoms of
schizophrenia is combined with the serotonergic system,
particularly with antagonism of the 5-HT,, and/or 5-HT
receptors.’®* By blocking these receptors located on
dopaminergic neurons, dopaminergic transmission in the
mesocortical pathway is intensified, and as a result, cog-
nitive (such as focusing attention and working memory)
and executive functions are improved. On the other hand,
an increase in transmission in the nigrostriatal pathway
reduces the risk of neuroleptic malignant syndrome through
disinhibition. Noradrenaline, another neurotransmitter,

increases the ability for arousal through its influence on
central receptors and inhibits erection by binding with
peripheral ol receptors.*

The peripheral influence of AAP
drugs

The adrenergic system is one of the peripheral mechanisms
that has an influence on penile erection. It is accompanied
by the relative functional prevalence of the parasympa-
thetic (32-adrenergic activation) over the sympathetic
(ol-adrenergic inhibition) system, necessary to dilate penile
arteries and for blood to flow into the cavernous bodies of the
penis.*! One related sexual dysfunction is priapism. In this
disorder, a prolonged, painful erection of the penis occurs,
which is unrelated to sexual arousal or stimulation. Priapism
can be caused by the blocking of o.1-adrenergic receptors by
AAP drugs. According to numerous studies, most of the AAP
drugs, such as olanzapine, risperidone, and amisulpiride can
cause priapism. It is worth noting that olanzapine can cause
both reversible and irreversible priapism.* The symptoms of
reversible priapism after 10 days of olanzapine treatment at a
dose of 10 mg/day were observed by Doufik et al.*’ Priapism
symptoms disappeared when the treatment was changed
from olanzapine to amisulpiride at a dose of 400 mg/day.
Furthermore, reversible priapism with olanzapine was also
described by Penaskovic et al.* This sexual dysfunction
appeared after 7 days of olanzapine treatment at a dose of
15 mg/day. However, Jagadheesan et al* described irrevers-
ible priapism after treatment with olanzapine. The symptoms
of priapism appeared on the sixth day of treatment with
olanzapine at a dose of 5 mg/day. Reversible priapism was
also observed after treatment with other neuroleptics such as
risperidone and ziprasidone. Ginory and Nguyen“® observed
priapism after a month’s therapy with risperidone at a dose
of 6 mg/day. Furthermore, Cruzado and Vallejos*” described
priapism that developed during monotherapy with risperi-
done at a dose of 3 mg/day, after 3 years of using the drug.
Due to this adverse effect, risperidone was withdrawn and
quetiapine at a dose of 450 mg/day was prescribed for the
patient and the side effect disappeared. Karamustafalioglu
et al*® observed signs of priapism caused by ziprasidone at
a dose of 40 mg/day on the seventh day of treatment. The
patient felt uncomfortable and stated that the condition had
lasted for nearly 8 hours and was not associated with sexual
stimulation or desire. Recurring priapism during treatment
with ziprasidone at a total daily dose of 160 mg (40 mg bid +
80 mg ghs) was described by Kaufman et al* and with a dose
of 140 mg/day (ziprasidone with food, 80 mg at bedtime
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and 60 mg in the morning) was described by Denton et al.*
Ziprasidone can not only cause priapism but also cause
spontaneous orgasm. AAP drugs may also cause very painful
priapism in children. There is one case of a 12-year-old boy
treated with risperidone at a dose of 4 mg/day for schizo-
phrenia, reported by Prabhuswamy et al*' and a second case
of a 14-year-old boy treated with olanzapine at a dose of
5 mg/day, reported by Husar and Zerhau.*

The sedative influence of AAP drugs

leading to reduced sexual activity
AAP drugs can adversely influence sexual function due
to their sedative effect. This process involves the block-
ing of dopaminergic and 5-HT,, serotonergic receptors,
antihistaminergic effects (blocking of H, receptors), and an
anticholinergic effect (blocking of muscarinic receptors).
During optimalization of AAP treatment with regard to
their antipsychotic influence, sedative symptoms leading to
reduced sexual activity must be considered. When introduc-
ing AAP treatment, knowledge of the pharmacokinetics of the
prescribed drug is important. It is recommended to administer
the whole dose of the drug in the evening, yet sufficiently
early enough so that the peak concentration of the drug in the
blood decreases at the moment of falling asleep (medicine
can be administered even 5-6 hours before sleep).”*** By
dosing olanzapine this way, the sedative effect and adverse
influence on sexual function can be minimalized. During
treatment with clozapine or quetiapine, these drugs should
be administered in two daily doses due to their short half-life
and in order to avoid sedative effects during the day. Also,
the evening dose of the drug should be higher than that given
in the morning.>>¢ Aripirazole, sertindole, amisulpiride, and
ziprasidone do not show sedative effects as they do not have
any antihistaminergic and anticholinergic effects. Therefore,
they do not have a negative effect on sexual function.’°

Conclusion

Problems during therapy with AAP drugs include a lack
of feedback from patients about the adverse effects caused
by the drugs, particularly when they are combined with
sexual dysfunction. Patients who do not tolerate these
adverse effects may have problems with compliance dur-
ing treatment. In conclusion, current knowledge about the
mechanisms of sexual dysfunction caused by AAP drugs
indicates the important role of dopaminergic blockade as
a factor in reducing sexual drive as well as the ability to
achieve erection and ejaculation, directly and as a result
of hyperprolactinemia. Also, the blockade of alpha-1 and

probably o2-adrenergic and muscarinic receptors is related
to some disorders (impotence, priapism), although its final
effects seem to depend on the location (ie, central, peripheral)
of the target receptors to a larger extent, as well as on the
overlapping, “modulating” receptor effects of a drug. The
anti-serotonergic properties of AAP drugs can to some extent
prevent sexual dysfunction.
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