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Summary

Aim. A few cases of psychosis induced by clomiphene citrate have been described so far.
However, data on the prevalence of psychotic symptoms among women treated for infertility
are inconclusive. Still a little is known about possible psychiatric complications of medications
used in assisted reproduction techniques (ART). We present a case of a patient who developed
transient psychotic symptoms in the course of the in vitro fertilization procedures. To our
knowledge, this is the first case of ‘mid-stimulation psychosis’, which has been observed
during ART using clomiphene citrate and bromocriptine. The aim of this study is to describe
the determinants of pharmacotherapy undertaken in ART, which can result in the development
of psychotic symptoms.

Methods. The case presentation.

Conclusions. The use of clomiphene citrate for ovulation induction in combination with
bromocriptine used for chronic hyperprolactinemia is a likely mechanism that might have
triggered psychotic symptoms in the case presented. However, combination therapy with clo-
miphen citrate and bromocriptine may be the pharmacological model of hyper-dopaminergia
followed by chaotic changes in serum estrogen levels and might lead to an increased sensitivity
of dopamine receptors. The above therapeutic schema may increase susceptibility to the devel-
opment of psychotic symptoms in treated women. This impact should be considered in the case
of any psychotic complications in patients undergoing assisted reproduction techniques
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Introduction:

Infertility (sterilitas) is defined by the World Health Organization (WHO) as
“the inability to conceive a child despite intercourse taken at a frequency of 4-5 times
a week, held more than for 24 months without the use of any contraceptive method”
[1, 2]. The definition of the European Society of Human Reproduction and Embry-
ology (ESHRE) defined infertility as a lower than in the general population ability to
conceive a child. Infertile couples are divided into those that are unable to conceive
without appropriate treatment, and couples with reduced fertility but preserved ability
of reproduction [3].

According to WHO estimates from the 1990s, infertility affects 10-18% of cou-
ples of the reproductive age [4]. Recent WHO estimates based on an analysis of 277
screenings from different regions of the world show that this ratio has not changed
significantly [5] after nearly two decades. However, the regions with the highest rate
of infertility include: South Asia, sub-Saharan Africa, as well as Central and Eastern
Europe. No epidemiological studies have been performed in Poland on the prevalence
of infertility. Estimates for our country carried out by ESHRE determine that the prob-
lem of infertility may affect the average of 10-15% of couples, which corresponds to
the number of approximately one million pairs of the reproductive age. However, only
19% of them were taking treatment [6].

As far as the male and female infertility factor is concerned, WHO reports,
based on the analysis of data of 7,273 infertile couples, that the so-called “female
factor” is responsible for infertility in 41% of cases, both male and female factors
were found in 24% of cases, while the male factor occurred in 24% of couples. For
11% of couples it was not possible to unambiguously determine the specific cause
of infertility [7].

Research on the correlation between infertility and mental disorders are so far
inconclusive. Recently published Baldur-Felskov’s et al. work revealed that being
unsuccessful in giving birth after an infertility evaluation could be an important risk
factor for psychiatric disorders [8]. Their retrospective cohort study was designed using
data from a cohort of 98 320 Danish women evaluated for fertility problems during
1973-2008. It revealed that women diagnosed for infertility, who did not succeed
giving birth had the higher hospitalization rate due to psychiatric reasons, compared
with women who, despite the initial diagnosis of infertility, gave birth [8]. The most
common cause of psychiatric hospitalization in this group were alcohol and intoxicant
abuse, and psychotic disorders and schizophrenia [8].

In contrast, the study based on the cohort of 9175 Finnish patients revealed that
in the population of infertile women being treated for infertility the incidence of ho-
spitalization for psychotic disorders is lower than in the general population [9]. Howe-
ver, on the basis of this work it is not possible to estimate the prevalence of untreated
psychiatric psychotic symptoms, or the frequency of the antipsychotic treatment on
an outpatients basis [9]. The counterpoint to this finding are the results of Laursen
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and Munk-Olsen, who analyzed the registered data in the Danish population beginning
from 1950 concerning the fertility patterns of patients with mental disorders. They noted
that the lowest fertility rate were observed in patients with schizophrenia, followed by
patients with bipolar disorder and unipolar depression [10].

According to another study, one of the most frequently reported symptoms by
patients with infertility psychopathological are the symptoms of depression [11].
In contrast, the diagnosis of infertility and chronic stress associated with medical
therapy puts the treated women at increased risk of developing depressive symptoms,
especially as the treatment failures [12, 13, 11]. On the other hand, in the depressive
women, the likelihood of the infertility is higher than in healthy women [14]. In contrast,
earlier episode of depression treatment is the factor of increased risk of depression
in the course of assisted reproduction techniques [15].

In one of the recent studies in this field, in the population of 112 women treated
for infertility, mental disorders were diagnosed in 40.2% of patients, major depressi-
ve disorder in 17% of the respondents, while dysthymia in 9.8% of patients [16].
The study of the interrelationships between mood disorders and infertility revealed
the presence of severe depressive symptoms in over 11% of treated women and more
than 4% of their partners [11]. Anxiety disorders occur in 12-23% women treated for
infertility [17, 13, 9].

Little is known about the prevalence of psychotic disorders among women treated
for infertility, in addition to observations that the fertility rates of persons with schi-
zophrenia remain the lowest in comparison with the fertility rates of patients suffering
from other mental disorders [17]

The need for long-term use of endocrine therapy and periodically the medications
for the ovulation induction during the infertility treatment can cause the destabili-
zation of the mood regulating mechanisms related to the physiological variations
in the concentrations of sex hormones, characteristic for the menstrual cycle. On
the other hand, few data refers to the links between diagnosed major depression,
and the destabilization of the hypothalamic-pituitary-gonadal in women of repro-
ductive age [18].

The analysis of previous studies in this area indicates that the therapy applied
in the course of assisted reproduction techniques, may affect mood in an independent
manner [ 14]. Probable pathophysiological mechanism of this phenomenon can be con-
nected to the effect exerted on the levels of estrogen and progesterone, which in turn
modulate serotonergic neurotransmission [14]. One can assume that in the susceptible
individuals this mechanism may have the effect, influencing not only mood, but also
attenuating the protective antipsychotic action of estrogen on the central nervous sy-
stem leading to the development of psychosis [19]. On the other hand, most studies
on the relationship between the treatment of infertility, and the prevalence of mood
disorders did not analyze the type or dose of medications. In a study comparing
the type and the severity of the side effects of two medications that are often used for
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the induction of the ovulation in the course of assisted reproduction techniques i.e.
clomiphene citrate and human menopausal gonadotropin it has been shown that more
than 77% of patients from the group of 162 women treated with clomiphene citrate
reported psychological side effects [20].Findings from the questionnaire on the side
effects of the pharmacological treatment have shown that most commonly observed
were: irritability, mood swings or a depressed mood [20]. However, in this study,
no specific tools were used for the screening of the presence of psychopathological
symptoms or mental disorders. On that basis the presence of the prodromal psychotic
symptoms can not be concluded.

Besides the already mentioned studies by Y1i-Kuha [9] and Baldur-Felskov [8] none
of the previous studies on the prevalence of psychopathological symptoms in patients
receiving the infertility treatment reported the occurrence of psychotic symptoms.
Below we present the case of a patient in whom transient psychotic symptoms were
observed in the course of the second in vitro fertilization procedure. The purpose of  this
paper is to discuss the possible pro-psychotic impact of the pharmacological agents
used during assisted reproduction procedures, which should be considered in the case
of psychotic symptoms in patients undergoing such procedures.

Case report

Patient aged 34, with a higher education degree; over the past few years she
worked as a laboratory analyst. Her family history was unaffected by mental illness,
alcoholism or suicidal behaviors. Parents of the patient were living in rural areas,
running their own farm. The patient has been happily married for 7 years. She failed
do conceive after several years of efforts. During the period of four years prior to
psychiatric hospitalization, she started the infertility diagnosis and treatment. Because
of polycystic ovaries diagnosed by ultrasound examination and hyper-androgenism
in an irregularly menstruating female, she was diagnosed with the polycystic ovary
syndrome (PCOS) with the coexistence of hyperprolactinaemia which manifested it-
self clinically as galactorrhoea. Moreover, no other possible causes of infertility were
diagnosed in the patient or in her partner.

Gynaecology and endocrine therapy

Initially, a hormone therapy relying on the group of oral contraceptives was un-
dertaken to regulate the menstrual cycle. Because of the severe hyperprolactinaemia,
bromocriptine was introduced (at doses of up to 7.5 mg / day), which was used pe-
riodically over the entire therapy period. Clomiphene citrate was applied several times
for the induction of ovulation. Then, in cycles stimulated with clomiphene citrate,
intrauterine insemination was undertaken but has failed to result in pregnancy.

Due to the lack of effects of the previous treatment, the patient was qualified
for in-vitro fertilisation (IVF) in the center of the reproductive medicine. In the first
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cycle of assisted reproduction ovarian stimulation with recombinant human follicle-
-stimulating hormone — follitropin alfa was performed [21]. Probably due to the low
ovarian reserve, the response to induction of ovulation in our patient was lower than
expected. Only five eggs were obtained, three of which were immature. Finally, two
embryos in the appropriate phase of the cell growth were transferred into the uterus.
No pregnancy was achieved. The next cycle of assisted reproduction was performed
eight months after the first failed attempt. Due to the high FSH value and the low
ovarian reserve, the procedure with clomiphene citrate for the stimulation of the ovul-
ation was selected [22]. Two oocytes were obtained which developed into one embryo
in the cell cycle that was proper for the transfer phase. This attempt has also failed
to result in pregnancy. However, from the moment of stimulation with clomiphene
citrate combined with bromocriptine, the patient began to develop symptoms of severe
anxiety, depressed mood and delusional interpretations of other people’s behavior.

She suspected that the employer intentionally worsens the conditions of work,
provoking her to make errors in laboratory assays in order to provide an excuse to
terminate her contract of employment. While she suspected colleagues from work
of deliberately replacing the laboratory reagents, which was leading to make profes-
sional errors by the patient.

Psychiatric therapy

The patient has always been quite a shy person, having problems with making
new friends. However, during her childhood and adolescence there was no need
for psychological or psychiatric consultation. The patient finished a degree in food
technology, she got married and she was planning to get pregnant. However, despi-
te two years of efforts she failed to conceive. The patient undertook the diagnosis
and the therapy of infertility. After several unsuccessful insemination attempts she
began to complain of depressed mood and anxiety. She did not coped with the life
situation and she was worried about the future. The patient negatively evaluated
herself as a female and she lost her hope for motherhood because of diagnosis
of gynecological disorder.

In the following four years she was consulted, several times, by a psychiatrist. Due
to the symptoms of mild depressive state occurring in response to prolonged exposure
to stressful situation (ineffective infertility treatment) she was diagnosed with adjust-
ment disorder (F43.2) [23], and prolonged depressive reaction (F43.21) according
to ICD-10 [23]. The patient was directed to individual supportive psychotherapy.
However, she did not continue with any of the 3 psychotherapy attempts, considering
them only as a crisis intervention consisting of 3-6 sessions. After that her mood,
she claimed, stabilized enough to return to daily activities and undertake endocrine
therapy. The consulting psychiatrist recommended, twice, antidepressant treatment:
sertraline and escitalopram. After the first consultation, the patient failed to undertake
pharmacotherapy. At the relapse of the depressive mood combined insomnia, she
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accepted escitalopram only for four months, after which she abandoned the treatment
for the reason of its possible teratogenic effect in the case of conception.

Psychotic episode:

The first psychotic episode in the presented patient (first in her life) was as-
sociated with the second in-vitro fertilization procedure attempted in the course
of infertility treatment. A 50 mg dose of clomiphene citrate was administered from
the 3™ to the 9™ day of the cycle; additionally, bromocriptine was used at a dose of 5
mg per day. Beginning from the 5th day of stimulation, the patient developed anxie-
ty, depressed mood and sleep disturbance. In a few days after the embryo-transfer
into the uterus, the patient’ s symptoms of the anxiety worsened. Eating disorders,
a strong sense of danger and the impression of being followed have been observed
as well. The assisted reproduction technique attempt failed. The patient returned to
work, where she developed delusional symptoms. Then the feeling of being follo-
wed, overheard and previewed. She felt as if someone had intentionally replaced
her documents and reagents. She was repeatedly checking if she had not mistakenly
mismatched the materials for laboratory analysis. She was afraid of making a mi-
stake that could in her being laid off. The patient was brought to the emergency
department by her husband, worried by the quite rapid deterioration of the mental
state of his wife. On admission to the hospital the patient was sluggish, anxious, with
clear signs of behavioral anxiety. She was whispering, suspiciously looking around
the cabinet. Spontaneously reported the persecutory delusions, racing thoughts which
focus on delusional perception of the work situation and delusional interpretation
of the behavior of employees and employers. She denied the presence of halluci-
nations. There were no formal thought disorders in her statements. She confirmed
the presence of suicidal ideation, but without any tendency to follow through on it.
The treatment with olanzapine at a dose of up to 10mg was introduced with a fairly
good therapeutic effect resulting in the compensation of circadian rhythms, anxiety
reduction and a tendency to reduce psychotic symptoms. Initially, she complained
of anxiety, restlessness, loss of appetite, poor concentration and sleep disturbance.
The persecutory statements were still present but less and less intense. The treatment
with olanzapine was continued and the antidepressant treatment with sertraline was
introduced at the max dosage 100mg per day. Due to galactorrhea observed with
the prolactine serum concentration of 34ng/ml (the laboratory standard of 2.8-29.2
ng / ml), the dose of olanzapine was reduced after 3 weeks of treatment to 5 mg per
day, bromocriptine therapy was continued at a dose of 2.5 mg per day, bringing about
good effects in terms of galactorrhea symptoms. The patient was discharged from
the clinic after 4 weeks of hospitalization with a balanced mood and a psycho-motor
drive, without psychotic symptoms, without suicidal ideation or suicidal tendencies.
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Additional tests

In order to exclude somatic origin of the psychosis and the possible pituitary
pathology, electrophysiological testing (EEG) and magnetic resonance (MRI) studies
were performed, both without pathology.

Further observation

For the next three months the patient continued treatment with sertraline at a dose
100mg/ per day. The dose of olanzapine was reduced to 2.5 mg after the next 12 weeks
due to the planned change of the antipsychotic medication for the one from prolactin-
-sparing group. The mental state of the patient remained stable, the mood balanced
and psychotic symptoms were not observed. The patient began to look for a new job,
took a driving course, considered complementary postgraduate education. In the four
months following the diagnosis of a psychotic episode and the introduction of pharma-
cotherapy, she became pregnant naturally. Because of the concerns about teratogenic
effect of medications, the patient had discontinued pharmacological treatment. Due to
the stabilization of the mental state the withdrawal of both drugs (olanzapine and ser-
traline) was attempted in 3™ -4 week of the pregnancy then. The potential return to
pharmacotherapy was assumed if increase of psychopathological symptoms would be
observed after the first trimester of pregnancy. During the follow-up psychopathological
symptoms did not return until the period associated with the preparation for childbirth
in the 31% week of pregnancy. At that time anxiety, insomnia, and depressed mood
intensified but no psychotic symptoms were observed.

Eventually, it was decided that elective cesarean section should be recommended
in order to reduce the level of childbirth anxiety and to offer greater control over the de-
livery. Sertraline at a dose of up to 50 mg per day was introduced, with a possibility
of introduction of antipsychotic medication after birth when the postpartum psychosis
risk would be higher. The patient gave birth to the a healthy daughter. She did not take
breast-feeding because of the sertraline pharmacotherapy was continued. Over the next
two years of observation there was no exacerbation of psychotic symptoms. However
sertraline therapy was continued for months, after which the drug was ceased.

Discussion

In the literature available via Medline, four cases of psychosis during clomiphene
citrate therapy have been described [24-27]. All reported cases of psychotic symptoms
were connected with paranoid symptoms observed between day 2-7 from the initiation
of CC therapy [27]. In the reported cases, the clinical picture was dominated by severe
affective liability and paranoid components. One of the four patients was treated for
bipolar disorder by psychiatrists [26]. Two of the above described women did not
previously suffer from mental illness [24, 25].
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The psychotic symptoms’ pathomechanism during the treatment with clomiphene
citrate remains unclear. Differentiating the psychopathological symptoms, that have
been observed in our patient, several symptoms categories may be taken into conside-
ration: major depressive episode with psychotic features (F32.3) [23]; bipolar disorder
(F 31) [23]; acute and transient psychotic disorder without symptoms of schizophrenia
with accompanying acute stress: F23.01 [23]; neuroendocrine dysregulation in the co-
urse of the combination of the two medications: pro-dopaminergic bromocriptine
and the selective estrogen receptor modulator -clomiphene citrate and ‘mid-induction’
psychosis. Co-morbid depressive and psychotic symptoms in our patient may have
lead to the diagnosis of severe depressive episode with psychotic features (F32.3)
[23]. Depressive symptoms are common in the prodromal phase of schizophrenia,
whether in the natural course of schizophrenia, but depression with psychotic features
is often associated with melancholy and it is not typical for young women, but rather
for elderly people [28].

It shall be noted however, that depression with psychotic symptoms was charac-
teristic for bipolar disorder (compared to unipolar depression) as the study covering
the Polish population revealed [29]. In addition, a common period of its occurrence
is the postnatal period [29], associated with dysregulation of gonadal hormones
(and hormones produced by the placenta during pregnancy). It has also been observed
that the mental state deteriorations associated with the menstrual cycle, pregnancy
and childbirth are more common in patients with bipolar disorder than in healthy women
[29, 30]. According to Munk-Olsen et al the postpartum dysregulation of hormonal
homeostasis is likely trigger factor of the exacerbation of bipolar disorder [31]. That
phenomenon is closely associated with hormonal dysregulation, which is observed
during stimulation cycles in the course of ART procedures (see below).

In our patient, despite the history of previous psychiatric observation and treatment,
there were no signs that could be interpreted as psychotic. Moreover, the pre-existing
anxiety-depressive symptoms did not meet the criteria for attenuated psychotic symp-
toms [32]. However, above described clinical picture of ‘mid-stimulation psychosis’
resembled the category of acute and transient psychotic disorders without symptoms
of schizophrenia with concomitant acute stress (F 23.01) according to ICD-10 [23].

The critical moment coincided with the stimulation of ovulation with the use
of clomiphene citrate, in combination with bromocriptine, in the course of IVF. During
the first cycle of assisted reproduction, ovulation was stimulated with the use of human
recombinant gonadotropin (r-hFSH), without any clinically significant psychopatho-
logical symptoms being observed.

Symptoms observed in our patient may resemble acute and transient psychotic
disorder without symptoms of schizophrenia with accompanying acute stress (F 23.01)
[23]. In the above case, the onset of a psychotic disorder was acute, limited to 48 hours.
At the same time the development of psychotic symptoms was associated with the pe-
riod of stimulation of the ovulation in the course of assisted reproduction procedures,
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which may suggest pharmacological induced psychosis. The risk of psychosis in our
patient can be connected with the combination of two medications i.e. pro-dopaminergic
bromocriptine and the selective estrogen receptor modulator- clomiphene citrate, that
was used for the induction of the ovulation. This combination could result in neuro-
endocrine dysregulation.

No reports concerning the psychosis associated with the induction period
in the course of therapy of infertility were conducted so far. ‘“Mid-stimulation psy-
chosis’ resembles so-called ‘menstrual psychosis’ described by Brockington [33].
Characteristic feature for menstrual psychosis is its manifestation during menarche
or the postnatal period, when frequent anovulatory menstrual cycles are observed.
The clinical picture resembles postpartum psychosis with psychotic symptoms, impai-
red consciousness, stupor or mutism, manic syndrome, delusions and hallucinations
It’s onset is sudden and remission is full. However, the most characteristic of menstrual
psychosis is its cyclic occurrence. Premenstrual psychosis develop in the luteal phase
of the cycle and end with abrupt recovery with the onset of menstrual bleeding [33,
34].According to M. Seeman cyclic psychosis occurring in the peri-ovulatory period
can be met, but this is a very rare phenomenon and little is known about its course
and characteristics [34].

It can be assumed that the hormonal environment associated with the ovulation in-
duction period is similar to the endocrine conditions of the postpartum period, late luteal
phase, or menopause. Postpartum psychosis is very common in the course of bipolar
disorder. According to Chaudron and Pies, 70-80 % of patients who develop postpartum
psychosis suffer from bipolar disorder and 12% — from paranoid schizophrenia [35].
Their analysis of studies on this subject shows that the predictors of the presence of bi-
polar disorder in patients with postpartum psychosis are former undiagnosed affective
episodes and a positive family history of the occurrence of affective disorders [35].
In our patient depressive symptoms were observed earlier. However, these symptoms
were interpreted as adjustment disorders associated with the diagnosis of infertility,
and not as unipolar depression or attenuated psychotic symptoms [32]. On the over
hand, above described clinical picture of ‘mid-stimulation psychosis’ resembled more
the category of acute and transient psychotic disorders without symptoms of schizop-
hrenia with concomitant acute stress (F 23.01) according to ICD-10 [23].

The endocrine-pharmacological mechanism triggering psychosis in the presented
patient suggests a close temporal relationship of the development of psychotic symptoms
for the first time with the use of clomiphene citrate in combination with bromocriptine.
In the described clinical situation the undesirable propsychotic effect of bromocriptine
can be considered as well. Bromocriptine is a dopamine agonist used in the treatment of
hyperprolactinemia of diverse etiology. Bromocriptine is a dopamine D, and D,-agonist
which works by activating postsynaptic dopamine receptors in the tuberoinfundibular and
nigrostriatal pathways [36]. However, certain dopaminergic substances may constitute
the pharmacological models of psychosis based on the dopamine theory of schizop-
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hrenia [37]. According to this theory an increase in dopaminergic activity in the brain
by the dopamine receptors agonists may lead to the onset or exacerbation of psychosis.
The dopaminergic mechanism by which bromocriptine may cause the development of
psychotic symptoms have been described long time ago [38].. Also a number of cases
of psychosis in the course of bromocriptine therapy in mentally healthy people treated
for hyperprolactinemia was published[39,40,41,42]. However, according to some
researchers, the use of bromocriptine at a dose exceeding 15mg/per day, or a positive
family history of psychotic disorders [42] is characteristic for this type of psychosis.

However, it is worth noting that dopaminergic therapy with bromocriptine was
previously used periodically in our patient for several years without significant psy-
chopathological side effects. Psychotic symptoms were observed only with the use
of the combination therapy relying on bromocriptine and clomiphene citrate, which
can result, when used together, in a synergistic pro-psychotic effect.

Clomiphene citrate (CC) is currently classified as a selective estrogen receptor
modulator that is used to induce ovulation [43]. It is considered the first-line therapy
in women with PCOS, in whom chronic or occasional lack of ovulation is observed
[44]. It might compete with estrogen for estrogen-receptor-binding sites and may delay
replenishment of intracellular estrogen receptors [45]. Reduced number of hypotha-
lamic estrogen receptors leads to a reduction in the negative feedback of estradiol
in the hypothalamus-pituitary-ovary axis. An increase in the secretion of gonadotropin-
-releasing hormone (GnRH) is observed, which stimulates the pituitary to release pitui-
tary gonadotropins (FSH and LH). Under the influence of pituitary gonadotropins, one
or more follicles matures. Next, the increasing concentration of estradiol contributes
to the ejection of luteinizing hormone and ovulation [46].

Hormonal status and possible psychopathological symptoms that can occur as
aresult of CC treatment are compared by some authors to the hormonal environment
and the symptoms associated with premenstrual syndrome or postpartum psychosis [26,
27]. During the described treatment estrogen receptors of hypothalamus are blocked
and the negative feedback of the hypothalamic — pituitary — ovary axis is decreased,
resulting in the dysfunction of the central perception of endogenous estrogen, i.e.
the level of estrogens is detected by the hypothalamus as low. It is also known that
during the protocol in preparation for the puncture of ovarian follices, in vitro ferti-
lization procedure and embryo-transfer, as well as during several cycles prior to IVF
procedures, several hormonal preparations exhibiting affinity for the central nervous
system are used, such as oral contraceptive therapy [47, 48].

This results in non — physiological fluctuations of the endogenous gonadal hor-
mones (especially estrogen), pituitary and hypothalamic hormones and is often com-
bined with various types of mental destabilization. According to Stahl, fluctuations
in estrogen levels can cause dysregulation of the tri-monoaminergic neurotransmitters
within the circuitry acting as mediators in the occurrence of depressive symptoms [49].
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However, according to M. Seeman estrogen cascade decline may increase the risk
of development or exacerbation of psychosis [19, 34].

According to the estrogen concept of schizophrenia [19] “estrogens, both directly
and indirectly alter the expression of the symptoms of schizophrenia and are responsible
for the observed gender differences in schizophrenia”. In the light of this hypothesis
estrogens exert protective effects on the developing nervous system already in utero.
However, in the period of maturity estrogens can exhibit antidopaminergic activity
similar to antipsychotic drugs, thereby delaying the occurrence of schizophrenic pro-
drome in women [19].

There is still controversy about the exact mechanism of estrogens’ action in the cen-
tral nervous system (CNS). However, today’s experimental studies demonstrated that
the effect of estrogen in the CNS can mimic the action of atypical antidopaminergic
antipsychotic, supplemented by serotonergic and glutamatergic mechnism [50,51,52,53].
Additionally, the augmenting effect of low doses of estrogens on the typical antip-
sychotics have been observed [54]. Even before the era of neuroleptics both Bleuler
and Kretschmer drew attention to the hypoestrogenism phenomenon in women with
schizophrenia, which was manifested by abnormal menstrual cycles, abnormalities
of secondary sexual characteristics and an increased degree of virilization [55]. In con-
trast, contemporary research on women'’s life cycle have shown that women are more
likely to develop the first episode and recurrent psychotic disorder during two major
periods of hormonal changes such as the postpartum period (when estrogen level falls)
and menopause (when the production of estrogens is ceased). On the other hand, the fluc-
tuations in the severity of psychotic symptoms are observed during the physiological
menstrual cycle with an exacerbation of symptoms in its low estrogen (luteal) phase [56] .

The aforementioned post-natal period, late luteal phase of the menstrual cycle
and the perimenopausal period may serve as a physiological model that can reflect
the fluctuation of estrogen levels during stimulation cycles. During the post-natal
and perimenopausal period chaotic changes in estrogen concentrations in subsequent
cycles occur, some of which tend to be ovulatory while others anovulatory. These fluctu-
ations affect the malfunction of the hypothalamus, causing a variety of perimenopausal
period symptoms, including psychopathological symptoms such as poor concentration,
insomnia, anergy, impaired appetite and libido [49]. During the ovulation stimulation
cycles, the protective influence of the estrogen that changes during the menstrual cycle
phases may disappear, resulting in an increased risk of developing psychotic symptoms.

According to M. Seeman referring to work of Deuchar and Brockington [57],
in the case of anovulatory cycles relatively high concentrations of estrogens penetrate
the central nervous system before it comes to premenstrual decrease in the concentration
of these hormones. This is a situation similar to that occurring after childbirth, when
cascading reduction in estrogen follows a long —lasting period of sustained high brain
estrogen [34]. According to M. Seeman, in case of patients presenting the risk of de-
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veloping psychosis antipsychotic drugs increasing the level of prolactin and blocking
ovulation should be avoided [34].

M.Seeman referring to Wieck’s [58] and Kendler’s [59] works postulates that
in the luteal phase (when the progesterone concentration is highest, and the estrogen
level is lowest during the menstrual cycle) dopamine receptors develop increased
sensitivity to estrogens or progestins during the luteal phase of the menstrual cycle
[43, 27]. This could have direct effect on psychotic symptoms caused by over-activity
of dopamine pathways [44, 27]. However, in many protocols preparing for assisted
reproduction techniques in the preceding cycles initially ovulation is blocked, providing
oral estrogen/progestogen contraceptive for the synchronization of the cycle. And then
the development of follicles is stimulated with a concomitant decrease and subsequent
increase in estrogen levels [45].

Conclusions

The case described differs from the other cases in the literature by the use
of the clomiphene citrate (CC) and bromocriptine. In the literature concerned with
‘mid-stimulation psychosis’, descriptions may only be found of treatment with CC
alone. However, combination therapy with CC and bromocriptine may serve as
the pharmacological model of hyper-dopaminergia followed by chaotic changes
in serum estrogen levels, which might lead to an increased sensitivity of dopamine
receptors. This condition may be essential to increased susceptibility to the deve-
lopment of psychotic symptoms.

In view of the fact that only a few cases of ‘mid-stimulation psychoses’ associated
with clomiphene citrate therapy were described in the literature, it does not seem to be
an important adverse effect complicating the infertility treatment. However, the de-
scribed psychoses were essential clinical problem which could lead to discontinuation
of infertility therapy.

The association of drugs, as described above, should be used with caution, taking
into account the previous psychiatric history and assessment of family risk related to
the prevalence of psychotic disorders. The treatment should be preceded by a detailed di-
scussion of the need of monitoring the patient’s mental status during hormonal stimulation.

However, in case of high risk of developing psychosis in a patient, the use of GnRH
agonists or antagonists seems to be a safer solution [48] .

In addition, an increased attention should be paid for women who has not become
pregnant in the course of assisted reproduction techniques. According to recent epide-
miological studies they are at increased risk of developing mental disorders, including
psychotic disorders and disorders related to alcohol and psychoactive substances abuse
[8]. Because the prophylactic and therapeutic standards for the treatment of people
remaining in such a specific psychological and medical situation have not been develo-
ped yet, each case associated with psychiatric complications during or after treatment
of infertility should be considered individually.



,,Mid-stimulation psychosis” in the course of in vitro fertilization procedure 913

10.

11.

13.

14.

16.

17.

18.

References

. Gardner DG, Shoback D. Greenspan s basic & clinical endocrinology. New York: The McGraw-

-Hill Companies; 2011.

. Gnoth C, Godehardt E, Frank-Hermann P, Trol K, Tigges J, Freundl G. Definition and prevalence

of subfertility and infertility. Hum. Reprod. 2005; 20: 1144-1147.

. Crosignani PG, Rubin BL. Optimal use of infertility diagnostic tests and treatments. The ESHRE

Capri Workshop Group. Hum. Reprod. 2000; 15(3): 723-732.

Infertility: a tabulation of available data on prevalence of primary and secondary infertility.
Programme on Maternal and Child Health and Family Planning, Division of Family Health.
Geneva: World Health Organization; 1991.

. Macarenhas MN, Flaxman SR, Boerma T, Vanderpoel S, Stevens G. National, regional and global

trends in infertility prevalence since 1990: a systematic analysis of 277 health surveys. PLoS
Med. 2012;9(12):¢1001356. doi: 10.1371/journal.pmed.1001356.

Andersen AN, Gianaroli L, Felberbaum R, de Mouzon J, Nygren KG. Assisted Reproductive
Technology in Europe 2001. Results generated from European registers by ESHRE. Hum.
Reprod. 2005; 20: 1158-1176.

Kubo H. Epidemiology of infertility and recurrent pregnancy loss in society with fewer children.
IMAIJ 2009; 52(1): 23-28.

Baldur-Felskov B, Kjaer SK, Albieri V, Steding-Jessen M, Kjaer T, Johansen C. i wsp. Psy-
chiatric disorders in women with fertility problems: results from a large Danish register-based
cohort study. Hum. Reprod. 2013; 28(3): 683-690.

. Yli-Kuha AN, Gissler M, Klemetti R, Luoto R, Koivisto E, Hemminki E. Psychiatric disorders

leading to hospitalization before and after infertility treatments. Hum. Reprod. 2010; 25(8):
2018-2023.

Laursen TM, Munk-Olsen T. Reproductive patterns in psychotic patients. Schizophr. Res. 2010;
121(1-3): 234-240.
Petersen BD, Sejback SC, Pirritano M, Schmidt L. Are severe depressive symptoms associated

with infertility-related distress in individuals and their partners? Hum. Reprod. 2014; 29(1):
76-82.

. Domar AD, Broome A, Zuttermeister PC, Seibel M, Friedman R. The prevalence and predic-

tability of depression in infertile women. Fertil. Steril 1992; 58: 1158-1163.

Volgsten H, Skoog S, Ekselius L, Lundkvist O, Sundstrom P. Prevalence of psychiatric disorders
in infertile women and men undergoing in vitro fertilization treatment. Hum. Reprod. 2010;
23:2056-2063.

Williams KE, Marsh WK, Rasgon NL. Mood disorders and fertility in women: a critical review
of the literature and implications for future research. Hum. Reprod. 2007; 13(6): 607-616.

. Vahratian A, SmithY, Dorman M, Flynn H. Longitudinal depressive symptoms and state anxiety

among women using assisted reproductive technology. Fertil. Steril. 2011; 95: 1192-1194.
Chen TH, Chang SP, Tsai CF, Juang KD. Prevalence of depressive and anxiety disorders in an
assisted reproductive technique clinic. Hum. Reprod. 2004; 19: 2313-2318.

Sbaragli C, Morgante G, Goracci A, Hofkens T, De Leo V, Castrogiovanni P. Infertility and psy-
chiatric morbidity. Fertil. Steril. 2008; 90: 2107-2111.

Young EA, Korzun A. The hypothalamic-pituitary-gonadal axis in mood disorders. Endocrinol.
Metab. Clin. North Am. 2002; 31: 63-78.



914 Justyna Holka-Pokorska et al.

19. Seeman MV, Lang M. The role of estrogens in schizophrenia gender differences. Schizophr.
Bull. 1990; 16: 185-194.

20. Choi SH, Shapiro H, Robinson GE, Irvine J, Neuman J, Rosen B. i wsp. Psychological side
effects of clomiphene citrate and human menopausal gonadotropine. J. Psychosom. Obstet.
Gynaecol. 2005; 26(2): 93—-100.

21. LaiQ,ZhangH, Zhu G, LiY, Jin L, He L. i wsp. Comparison of the GnRH agonist and antagonist
protocol on the same patients in assisted reproduction during controlled ovarian stimulation
cycles. Int. J. Clin. Exp. Pathol. 2013; 6(9): 1903-1910.

22. Ragni G, Levi-Setti PE, Fadini R, Brigante C, Scarduelli C, Alagna F. i wsp. Clomiphene citrate
versus high doses of gonadotropins for in vitro fertilisation in women with compromised ovarian
reserve: a randomized controlled non-inferiority trial. Reprod. Biol. Endocrinol. 2012; 10: 114.

23. Klasyfikacja zaburzen psychicznych i zaburzen zachowania w ICD-10. Opisy kliniczne i wska-
zowki diagnostyczne. Krakow—Warszawa: Uniwersyteckie Wydawnictwo Medyczne ,,Vesalius”,
Instytut Psychiatrii i Neurologii; 2000.

24. Cashman EE. Clomiphene-induced mood swings. J. Obstet. Gynecol. Neonatal. Nurs. 1991;
20: 321-327.

25. Altmark D, Tomer R, Sigal M. Psychotic episode induced by ovulation-initiating treatment. Isr.
J. Med. Sci. 1987; 23: 1156-1157.

26. Kapfhammer HP, Messer T, Hoff P. Psychotische erkrankung wahrend einer behandlung mit
clomifen. Dtsch. Med. Wschr. 1990; 115: 936-939.

27. Siedentopf F, Horstkamp B, Stief G, Kentenich H. Clomiphene citrate as a possible cause
of a psychotic reaction during infertility treatment. Hum. Reprod. 1997; 12: 706—707.

28. Tully E, McGlashan T. Faza prodromalna schizofrenii. W: Lieberman J, Stroup T, Perkins D.
red. Schizofrenia. Washington, London: American Psychological Association; 2006. s. 355.

29. Rybakowski J, Suwalska A, Lojko D, Rymaszewska J, Kiejna A. Types of depression more
frequent in bipolar than in unipolar affective illness: results of the Polish DEP-BI study. Psy-
chopathology 2007; 40: 153—158

30. Fornaro M, Perugi G. The impact of premenstrual dysphoric disorder among 92 bipolar patients.
Eur. Psychiatry 2010; 25: 450-454.

31. Munk-Olsen T, Laursen T, Pedersen C, Mors O, Mortensen P. New parents and mental disorders:
a population-based register study. JAMA 2006; 296: 2582-2589.

32. Pawelczyk T, Pawelczyk A, Rabe-Jabtonska J. Deklarowane przez polskich psychiatréw sposoby
postepowania wobec 0sob z grupy wysokiego ryzyka rozwoju psychozy: wyniki ogolnopolskiego
badania sondazowego. Psychiatr. Pol. 2011; 45(3): 379-390.

33. Brockington 1. Menstrual psychosis. World Psychiatry 2005; 4: 9-17.

34. Seeman M. Menstrual exacerbation of schizophrenia symptoms. Acta Psychiatr. Scand. 2012:
125:363-371.

35. Chaudron LH, Pies RW. The relationship between postpartum psychosis and bipolar disorder:
a review. J. Clin. Psychiatry 2003; 64: 1284-1292.
36. Bromocriptine. Full prescribing information. www.mims.com [dostgp: 15.12.2013].

37. Murray RM, Paparelli A, Morrison PD, Marconi A, DiForti M. What can we learn about
schizophrenia from studying the human model, drug-induced psychosis? Am. J. Med. Genet. B
Neuropsychiatr. Genet. 2013; 10: 162B(7): 661-670.

38. Goodkin DA. Mechanisms of bromocripitine-induced hallucinations. N. Engl. J. Med. 1980;
302(26): 1479.



,.Mid-stimulation psychosis” in the course of in vitro fertilization procedure 915

39.
40.

41.

42.

43.

44.

45.
46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Parson KC. Mental disorders from low-dose bromocriptine. N. Engl. J. Med. 1981; 16(3): 173.

Shukla S, Turner WJ, Newman G. Bromocriptine-related psychosis and treatment. Biol. Psy-
chiatry. 1985; 20(3): 326-328.

Peter SA, Autz A, Jean-Simon ML. Bromocriptine-induced schizophrenia. J. Natl. Med. Assoc.
1993; 85(9): 700-701.

Al-Semaan YM, Clay HA, Meltzer HY. Clozapine in treatment of bromocriptine-induced psy-
chosis. J. Clin. Psychopharmacol. 1997; 17(2): 126-128.

Shelly W, Draper MW, Krishnan V, Wong M, Jaffe RB. Selective estrogen receptor modulators:
an update on recent clinical findings. Obstet. Gynecol. Surv. 2008; 63(3): 163—181.

Kar S. Clomiphene citrate or letrozole as first-line ovulation induction drug in infertile PCOS
women: a prospective randomized trial. J. Hum. Reprod. Sci. 2012; 5(3): 262-265.

Clomiphene citrate. Full prescribing information. www.mims.com [access: 15.12.2013].

Wang H, Land JA, Bos HJ, Bakker MK, de Jong-van den Berg LTW. Clomiphene citrate utili-
zation in the Netherlands 1998-2007. Hum. Reprod. 2011; 26(5): 1227-2231.

Griesinger G, Felberbaum RE, Schultze-Mosgau A, Dietriech K. Gonadotropin-releasing hor-
mone antagonists for assisted reproductive techniques: are there clinical differences between
agents? Drugs 2004; 64(6): 563-575.

Pu D, Wu J, Liu J. Comparisons of GnRH antagonist versus GnRH agonist protocol in poor
ovarian responders undergoing I[VF. Hum. Reprod. 2011; 26: 2742-2749.

Stahl SM. Podstawy psychofarmakologii. Teoria i praktyka. Tom 3. Gdansk: Wydawnictwo
Medyczne Via Medica; 2010.

Hafner H, Behrens S, De Vry J. An animal model for the effects of estradiol on dopamine-mediated
behavior, implications for sex differences in schizophrenia. Psychiatry Res. 1991; 38: 125-134.

Moses E, Drevets W, Smith G, Mathis C, Kalro B, Butters M. i wsp. Effects of estradiol and
progesterone administration on human serotonin 24 receptor binding: a PET study. Biol. Psy-
chiatry. 2000; 48: 854-860.

Taylor G, Maloney S, Dearborn J, Weiss J. Hormones in the mentally disturbed brain, steroids
and peptides in the development and treatment of psychopathology. Cent. Nerv. Syst. Agents
Med. Chem. 2009; 9: 331-360.

Arad M, Weiner 1. Contrasting effects of increased and decreased dopamine transmission on
latend inhibition in ovariectomized rats and their modulation by 17beta-estradiol; an animal
model of menopausal psychosis? Neuropsychopharmacology 2010; 35: 1570-1582.

Arad M, Weiner 1. Sex-dependent antipsychotic capacity of 17-betaestradiol in the latent
inhibition model,; a antipsychotic drug in both sexes, atypical antipsychotic drug in males.
Neuropsychopharmacology 2010; 35: 2179-2192.

Riecher- Rossler A, Hafner H, Stumbaum M, Maurer K, Schmidt R. Can estradiol modulate
schizophrenic symptomatology? Schizophr. Bull. 1994; 20: 203-213.

Kulkarni J, Fitzgerald P, Bailey M. Estrogen in severe mental illness. A potential new treatment
approach. Arch. Gen. Psychiatry 2008; 65(8): 955-960.

Deuchar N, Brockington 1. Puerperal and menstrual psychoses: the proposal of a unitary etio-
logical hypothesis. J. Psychosom. Obstet. Gynaecol. 1998; 19: 104—110.

Wieck A, Davies R, Hirst A, Brown N, Papadopoulos A, Marks M. i wsp. Menstrual cycle ef-
fects on hypothalamic dopamine receptor function in women with a history of puerperal bipolar
disorder. J. Psychopharmacol. 2003; 17(2): 204-209.



916 Justyna Holka-Pokorska et al.

59. Kendler S, Schaffner KF. The dopamine hypothesis of schizophrenia: an historical and philo-
sophical analysis. Philos. Psychiatry Psychol. 2011; 18: 41-63.

60. March CM. Indukcja owulacji gonadotropinami i gonadoliberynq. W: Mishell DR, Brenner PF.
red. Endokrynologia ginekologiczna. Bielsko-Biata: Alfa-medica Press; 1996. s. 145.

Address: Justyna Holka-Pokorska
III Psychiatry Clinic IPiN in Warsaw
02-957 Warszawa, Sobieskiego Str. 9



