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ABSTRACT ~ Infertility, the inability to establish a clinical pregnancy after 12 months 
of regular unprotected sexual intercourse, is caused by a wide variety of both male and 
female factors. Infertility is estimated to affect between 8–12% of couples trying to con-
ceive globally. Female factor infertility can be subdivided into the following broad cat-
egories: ovulatory dysfunction, fallopian tubal disease, uterine causes, and oocyte quality. 
Hyperprolactinemia causes ovulary dysfunction along with other hormonal abnormalities, 
such as decreased estrogen, which can lead to infertility. In this regard, antipsychotics are 
commonly used for both schizophrenia and bipolar disorder. The use of these medications 
can be associated with hyperprolactinemia and hyperprolactinemia associated infertility. 
Antipsychotic-induced hyperprolactinemia occurs through blockade of D2 receptors on lac-
totroph cells of the anterior pituitary gland. Discontinuation of the hyperprolactinemia-
inducing antipsychotic is an option, but this may worsen the patient’s psychosis or mood.  
If antipsychotics are determined to be the culprit of infertility, the degree of hyperprolac-
tinemia symptoms, length of treatment with the antipsychotic, and risk of relapse should 
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be assessed prior to discontinuation, reduction, or switching of antipsychotic medica-
tions. The treatment of a women’s mental health and her desire to have children should 
always be considered as treatment may influence fertility while on the medication.  
Psychopharmacology Bulletin. 2021;51(2):131–148.

Introduction

Infertility, the inability to establish a clinical pregnancy after 12 months 
of regular unprotected sexual intercourse, is caused by a wide variety of 
both male and female factors.1 Infertility is estimated to affect between 
8–12% of couples trying to conceive globally. Although male factors 
account for more than half of the causes of infertility, women still find 
themselves carrying much of the social stigma.2 Female factor infertil-
ity can be subdivided into the following broad categories: Ovulatory 
dysfunction, fallopian tubal disease, uterine causes, and oocyte quality. 
Oocyte quality is primarily the product of a woman’s age and the most 
powerful factor determining fertility. Most causes of non-age related 
female infertility fall under the umbrella of ovulatory dysfunction – 
examples include hypogonadotropic hypogonadism, polycystic ovarian 
syndrome, premature ovarian insufficiency, and hyperprolactinemia.3  
Hyperprolactinemia causes infertility via suppression of the hypotha-
lamic-pituitary-gonadal axis. When prolactin levels are excessively 
high, the anterior pituitary gland will stop secreting luteinizing hor-
mone (LH) and follicle-stimulating hormone (FSH). This reduction 
in gonadotropins results in menstrual cycle dysregulation and causes a 
decrease in ovarian estrogen release, subsequently causing anovulation 
and infertility.4 Antipsychotics induce hyperprolactinemia by block-
ing dopaminergic transmission in the tuberoinfundibular pathway, thus 
relieving the tonic inhibition of prolactin release.4,5 One study found 
that 65.6% of reproductive-aged women taking typical antipsychot-
ics developed hyperprolactinemia, making this a very significant side 
effect to consider when managing psychotic illness in female patients.5 
The lifetime prevalence of schizophrenia and bipolar I disorder is equal 
for men and women, with each disorder having a lifetime prevalence 
of 1%.6,7 On the other hand, women are more likely to present with 
bipolar II disorder, mixed mania, and/or rapid cycling.7 There are many 
unique considerations for female patients with psychosis that highlight 
the importance of both hormonal and social influences on disease. For 
example – women report mood dysfunction that fluctuates with their 
menstrual cycle, there are significantly increased risks of bipolar recur-
rence during pregnancy and postpartum, and menopause comes with 
more agitated depression and psychotic mood episodes.7 Many women 
are diagnosed with a psychotic illness or mood disorder and may require 
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the use of antipsychotic medications that have implications on their 
fertility. However, given the propensity of typical antipsychotics to 
induce hyperprolactinemia (a well-described cause of hypogonadotropic 
hypogonadism and infertility in women) we should also consider the 
patient’s reproductive desires.4

Infertility Overview

Epidemiology

The prevalence of infertility in reproductive-aged women has been 
estimated to be one in every seven couples in the western world and 
one in every four couples in developing countries.8 In a study conducted 
by the National Survey of Family Growth that interviewed 12,000 
women in the United States, the prevalence of infertility decreased with 
the increase in the woman’s age.9 As a woman gets older, her chances 
of infertility increases. In women aged 15 to 34 years, infertility rates 
ranged from 7.3 to 9.1%. In women ages 35 to 39 years old, the infer-
tility rates increased to 25%. Lastly, women from ages 40 to 44 years 
had a 30% chance of infertility.9 Worldwide, infertility rates are higher 
in Eastern Europe, North Africa, and the Middle East. Worldwide, 
2% of women aged 20 to 44 were never able to have a live birth, and 
11% with a previous live birth were unable to have an additional birth.8 
To understand infertility as a whole, the complete pathophysiology 
should be discussed.

Pathophysiology

Premature Ovarian Failure

Premature ovarian failure (POF), also known as primary ovarian 
failure, is defined as the depletion of ovarian follicles and cessation 
of menses before the age of 40. POF is characterized by a decrease 
in estrogen, lack of folliculogenesis, and loss of oocytes. The causes 
may be idiopathic, genetic, infectious, environmental toxins, associated 
with autoimmune conditions, and induced chemotherapy alkylating 
agents. The most common cause of POF is Turner syndrome, which 
results from having a single x chromosome instead of two. Spontaneous 
POF is not an uncommon condition; it is estimated that approximately 
0.3% to 1.1% of reproductive-age women experience menopause pre-
maturely.10 Among women younger than 40, the incidence of POF 
steadily increases with advancing age. POF is recognized in 0.01% 
of women younger than 20, 0.1% younger than 30, and about 1% of 
women younger than 40.11
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Polycystic Ovary Syndrome

The polycystic ovary syndrome (PCOS), a heterogeneous condition, 
is the most prevalent endocrine disorder in women, affecting 5–10% of 
the female population.12 PCOS can be diagnosed using the Rotterdam 
criteria, requiring at least two of the following three criteria: oligoovula-
tion or anovulation, clinical signs of hyperandrogenism, and polycystic 
ovaries demonstrated on ultrasound. Women with PCOS show also 
markedly raised Anti-Mullerian Hormone (AMH) levels due to both 
the increased number of small antral follicles and intrinsic character-
istics of their granulosa cells, which may contribute to anovulation.13 
Obesity has been associated with exacerbated metabolic and ovulatory 
dysfunction related to PCOS, and weight loss has been found to restore 
ovulation and reduce hyperandrogenism.14

Endometriosis

Endometriosis is a pathological gynecological disorder defined as endo-
metrial tissue outside of the uterine cavity. The mechanisms involved in 
endometriosis related infertility include anatomical distortions due to 
adhesions and fibrosis as well as endocrine abnormalities and immuno-
logical disturbances.15 Of women with endometriosis, 40% to 50% will 
experience infertility.16 Endometriosis is categorized into four stages, 
according to the American Society of Reproductive Medicine, with 
stage I being minimal and stage IV severe. Endometriosis is known to 
cause infertility, but the pathophysiology is thought to change accord-
ing to the stage.17 The estimated overall prevalence of endometriosis 
in population-based studies varies from 0.8% to 6%; however, in sub-
fertile women, the prevalence seems to be considerably higher, ranging 
from 20% to 50%, but with significant variations over time periods and 
with the age of patients.15

Uterine Fibroids

Uterine leiomyomas are the most common benign tumor in the female 
reproductive tract. The actual role of fibroids on fertility is neither com-
pletely known nor understood. Several possible mechanisms have been 
reported on how leiomyomas may affect fertility, such as anatomical dis-
tortion of the endometrial cavity, abnormal uterine contractility, reduced 
blood supply to the endometrium, and altered endometrial receptivity.18 
Uterine fibroids are more prevalent in black women, and black women 
may have larger and higher numbers of fibroids.19
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Pelvic and Tubal Infections

Pelvic and tubal adhesions caused by genital tract infections are most 
commonly responsible for a large portion of female infertility. The 
most common infectious process to affect female infertility is Pelvic 
inflammatory disease (PID). The most common infectious agent caus-
ing infertility is Chlamydia trachomatis, with the highest incidence in 
Hispanic patients (33.3%).20 Neisseria gonorrhea is another pathogen 
that may affect the Fallopian tube.21

Hyperprolactinemia

Prolactin is a polypeptide hormone composed of 199 amino acids 
that is secreted by lactotroph cells from the anterior pituitary gland. 
Prolactin is also produced in adipose cells of subcutaneous, breast, and 
visceral tissues. Prolactin functions as a growth hormone, activating 
various signaling pathways upon binding their receptors and resulting 
in modification of gene transcription. Prolactin receptors are part of the 
class I cytokine receptor family, located in several organs such as the 
pancreas, uterus, liver, and prostate. Prolactin secretion is pulsatile, with 
levels rising and falling in a circadian pattern. Prolactin secretion peaks 
approximately 4 hours after sleep onset and reaches its nadir approxi-
mately 6 hours after waking. Prolactin secretion is also influenced by 
meals, stress, and sexual activity. Production of prolactin is stimulated 
by estrogen, while prolactin release is stimulated by serotonin binding 
to 5-HT1A and 5-HT2 receptors. Prolactin release is inhibited by dopa-
mine binding to D2 receptors on pituitary lactotroph cells. Dopamine 
is produced in the tuberoinfundibular neurons of the hypothalamus 
and is released in the median eminence. It is then transported to the 
pituitary via the portal hypophyseal circulation, where it binds to D2 
receptors. Stimulation of D2 receptors on lactotrophs results in the acti-
vation of multiple signaling pathways, culminating in the modification 
of prolactin gene transcription, synthesis, and release from the pituitary 
gland. The accepted normal range of prolactin levels in both men and 
women is 15–25 mg/L.5 Prolactin serum values of 25–50 ng/mL cause 
insufficient progesterone release from the corpus luteum, shortening the 
luteal phase, which may lead to infertility and manifests as hypogonad-
otropic hypogonadism (HH). Levels above 25 ng/mL are considered 
to be elevated in women.22 Prolactin values of 50–100 ng/mL cause 
abnormal feedback on the hypothalamic-pituitary-ovarian axis, which 
results in anovulation, corresponding oligomenorrhea, or amenorrhea. 
Prolactin concentration greater than 100 ng/mL is most commonly 
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associated with pituitary adenomas. Prolonged hyperprolactinemia can 
cause hypoestrogenism due to his chronic suppression of GnRH, which 
can put women at risk for osteoporosis.22 Physiologically, prolactin 
functions to facilitate breast enlargement during pregnancy and milk 
production during lactation.23

Hyperprolactinemia results in inhibition of the hypothalamic-
pituitary-gonadal (HPG) axis at many levels. Prolactin inhibits both the 
release of GnRH from the hypothalamus and its effects at the anterior 
pituitary. In women, prolactin also inhibits the positive feedback mech-
anism of estradiol on LH release. Decreased GnRH secretion leads to 
diminished LH and FSH release from the anterior pituitary, ultimately 
resulting in decreased estrogen and testosterone secretion.

Schizophrenia

Overview

Schizophrenia is a psychiatric disorder affecting approximately 
1 percent of the population. It is characterized by positive symptoms, 
negative symptoms, and cognitive impairment. Positive symptoms of 
schizophrenia include delusions and hallucinations. Negative symp-
toms of schizophrenia include flattening of affect, alogia, anhedonia, 
and avolition. Schizophrenia is also associated with social or occupa-
tional dysfunction.24 Lasting effects of schizophrenia include chronic 
symptoms and disability, higher rates of unemployment, and reduced 
life expectancy.25

Epidemiology

The prevalence of schizophrenia is an estimated average of 5/1,000 in 
the population, based on ranges of 2.7/1,000 to 8.3/1,000. The incidence 
of schizophrenia is an estimated average of 0.20/1,000/year, based on 
ranges of 0.11/1,000/year to 0.70/1,000/year.26 Schizophrenia occurs 
equally among men and women, but disease presentation is often ear-
lier in men. Several studies are being conducted on possible risk factors 
for schizophrenia, including maternal stress and infection during preg-
nancy, socioeconomic factors, childhood adversity, immigration, canna-
bis use in adolescence, head injury, epilepsy, and autoimmune diseases.25

Presentation

Schizophrenia is associated with episodes of psychosis, often present-
ing in late adolescence or young adulthood. Disease onset can be acute 
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or preceded by a long prodromal period. This prodromal period is asso-
ciated with impairments in cognition and social functioning such as 
social withdrawal, loss of interest in activities, abnormal behavior, and 
poor hygiene and grooming. Disease onset differs between males and 
females, with a peak onset in males between 15 and 25 years of age 
and a peak onset in females between 25 and 35 years of age.27 During 
the disease course, the positive symptoms often relapse and remit, while 
negative and cognitive symptoms are more chronic and impair social 
functioning.25

Assessment

Schizophrenia is a clinical diagnosis based on a thorough history and 
physical and mental examination. The DSM-5 criteria for diagnosis of 
schizophrenia require two or more of the following symptoms present 
for a significant portion of time in a 1-month period: delusions, hallu-
cinations, disorganized speech, grossly disorganized or catatonic behav-
ior, and negative symptoms. Other criteria for diagnosis include social 
or occupational dysfunction, minimum disease duration of 6 months, 
and exclusion of other disorders.28 Several other disease processes can 
present similarly to schizophrenia, including brief psychotic disorder, 
delirium, delusional disorder, medical illnesses, medication-induced dis-
order, mood disorders with psychotic features, schizophreniform dis-
order, schizotypal personality disorder, and substance abuse.24 Further 
assessment of schizophrenia includes neuropsychological assessment, 
brain imaging, genetic testing, assessment of positive and negative 
symptoms, assessment of suicide risk, assessment of the risk of aggres-
sion, and assessment of substance use. Schizophrenia is managed with 
antipsychotics, which are used to control positive symptoms and pre-
vent relapses of psychotic symptoms.25 Schizophrenia can be further 
managed with cognitive-behavioral therapy as well.

Bipolar Disorder

Overview

Bipolar disorder is a psychiatric disorder associated with mood dys-
regulation, especially episodes of depression and mania or hypomania. 
Bipolar disorder can be further characterized as type I or type II. Type I 
bipolar disorder is associated with at least one manic episode, while 
type II bipolar disorder is associated with at least one hypomanic episode 
and one major depressive episode. Bipolar disorder can lead to impaired 
functioning in relationships, a decline in cognitive abilities, and poor 
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performance.29 Bipolar disorder is associated with an increased risk of 
death from suicide, physical illness, homicide, and accidents.30

Epidemiology

The prevalence of type I bipolar disorder is estimated to be 1.0%, 
and the prevalence of type II bipolar disorder is estimated to be 1.1%. 
Bipolar disorder occurs equally among men and women, but a higher 
prevalence of type I bipolar disorder in men and a higher prevalence 
of type II bipolar disorder in women has been noted. The peak onset 
of bipolar disorder is between 20 and 30 years of age but may present 
earlier or later in life. Possible risk factors for bipolar disorder include 
genetic factors, prenatal Toxoplasma gondii infection, childhood mal-
treatment, psychosocial stressors, and substance misuse.31

Presentation/ Assessment

Type I bipolar disorder is associated with episodes of mania, a period 
of a week or longer of an abnormally elevated or irritable mood. It can 
manifest as a decreased need for sleep, grandiosity, racing thoughts, 
risk-taking behavior, and impulsivity. Manic episodes may also pres-
ent with psychotic features. Manic episodes can lead to impairment in 
social or occupational functioning and often requires hospitalization to 
manage symptoms.30 Type II bipolar disorder is associated with epi-
sodes of hypomania, a period of approximately four days of persistently 
elevated, expansive, or irritable mood. Hypomania can also manifest as a 
decreased need for sleep, inflated self-esteem, racing thoughts, increased 
psychomotor activity, and increased impulsivity. Hypomanic episodes do 
not usually result in an impairment of social or occupational function-
ing and do not present with psychotic features. Type II bipolar disorder 
is also associated with major depressive symptoms, including sadness, 
hopelessness, apathy, irritability, increased sleep, hyperphagia, and psy-
chomotor slowing. Patients with bipolar disorder often present to clini-
cians with symptoms of depression, which must be distinguished from 
major depressive disorder. Patients with bipolar disorder often have an 
earlier age of onset of depressive symptoms, may display mood reactiv-
ity, and may also present with increased motor activity, rapid or pres-
sured speech, grandiosity, and delusions during depressive episodes.32

Management

Bipolar disorder is managed with several different medications, includ-
ing mood stabilizers, antipsychotics, antidepressants, and antianxiety 
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medications. Mood stabilizers are used to control manic or hypomanic 
episodes. Mood stabilizers, however, are associated with congenital 
abnormalities. The use of these medications in reproductive-age females 
needs to weigh what the reproductive choices are at the time of treat-
ment and any time during treatment. Documentation of the discus-
sion of a reliable form of birth control should be noted in the chart. 
Antipsychotics can also be used to control episodes of mania, hypoma-
nia, or psychosis. Atypical antipsychotics are not usually related to the 
risk of congenital abnormalities; as such, often the decision to use these 
medications is based on this in reproductive-age females.33

Antipsychotics

Classif ication of Antipsychotics

 Antipsychotic medications are categorized as either typical or atypi-
cal, a classic delineation based on their propensity to cause extrapy-
ramidal side effects (EPS), i.e., drug-induced movement disorders.34 
This delineation can be attributed to each class’s affinity for dopamine 
D2 receptors—the widely accepted target associated with therapeutic 
effect and precipitation of both EPS and hyperprolactinemia.35 Both 
antipsychotic classes are FDA-approved for the management of chronic 
psychotic disorders, such as schizophrenia, as well as the treatment of 
bipolar mania and acute agitation. Many considerations are made when 
selecting which antipsychotic is best, including efficacy in treating 
the patient’s condition, tolerance of the side effect profile, cost, and 
availability.36 Given the unique challenges faced by women with psy-
chotic disorders, it is also prudent to consider how these medications 
influence menstrual cycles, hormone levels, and fertility.6,7

Typical Antipsychotics (TAPs)

 Collectively, the TAPs (e.g., haloperidol and chlorpromazine) are 
high-affinity antagonists of dopamine D2 receptors designed to treat 
psychosis by reducing dopaminergic transmission in the mesolimbic 
pathway.35 These drugs are notably efficacious in reducing positive 
symptoms. Additionally, since these drugs have been on the market 
since the 1950s, they are considerably cheaper than the newer atypical 
drugs. However, their clinical efficacy and cost-benefit must be carefully 
weighed against their propensity to cause EPS; this includes the feared 
complication tardive dyskinesia, which can be irreversible.37 These drug-
induced movement disorders are mediated by a reduction in dopamine 
signaling in the nigrostriatal pathway and present with acute dystonia, 
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bradykinesia, tremor, etc.38 Other CNS effects include sedation, slowed 
cognition, and neuroleptic malignant syndrome.39 Another important 
consideration is the possible worsening of negative symptoms in patients 
with schizophrenia. Worsening apathy, anhedonia, and flat affect can 
be attributed to strong D2 antagonism resulting in decreased dopami-
nergic signaling in the prefrontal cortex.40 TAPs have a wide array of 
other unwanted side effects resulting not only from their D2 receptor 
antagonism but also from their affinity for muscarinic, histaminergic, 
and norepinephrine receptors. Autonomic and cardiovascular effects 
include orthostatic hypotension, tachycardia, risk of torsade de pointes 
arrhythmia, dry mouth, and constipation. Hyperprolactinemia, a very 
common side effect attributed to D2 receptor blockade, causes galac-
torrhea, amenorrhea, and anovulatory cycles in women. Antipsychotic-
induced hyperprolactinemia has also been linked to decreased bone 
mineral density and an increased risk of breast cancer.5 One study found 
that 65.6% of reproductive-aged women and 45.1% of postmenopausal 
women taking typical antipsychotics developed hyperprolactinemia.5 
Other special considerations for women taking TAPs include decreased 
libido, orgasmic dysfunction, first-trimester teratogenicity, and the abil-
ity of TAPs to be secreted in breastmilk.39,41 Due to the possibility of 
EPS, atypical antipsychotics are often preferred unless the patient has 
a history of tolerating the side effect profile of typical antipsychotics.35

Atypical Antipsychotics (AAPs)

 Most AAPs (e.g., clozapine, risperidone, and olanzapine) are alike in 
their increased affinity for serotonin 5HT2A receptors with a relatively 
decreased affinity for D2 receptors.34 Other AAPs (e.g., cariprazine) 
achieve therapeutic effects via D2/D3 receptor antagonism along with 
varying degrees of serotonergic effects.34 Evidence suggests that AAPs 
are more efficacious than their TAP counterparts in controlling negative 
symptoms, alleviating cognitive impairment, and preventing relapse, 
all while still maintaining a low incidence of EPS and hyperprolac-
tinemia.40 The unique efficacy and side effect profiles of each AAP 
can, in part, be explained through their pharmacokinetic properties and 
receptor affinities. The serotonin-dopamine antagonist theory suggests 
that the degree of 5HT2A receptor affinity relative to the dopamine D2 
receptor affinity predicts each drug’s tendency to cause EPS. Serotonin 
5HT2A antagonism may act to attenuate the effects of D2 blockade in 
the striatum that result in EPS.42 A more recent study concludes that, 
along with the degree of 5HT2A antagonism, D2 receptor association 
rate determines a drug’s propensity for inducing EPS. Drugs with a 
fast D2 association rate (e.g., the TAP haloperidol) are more likely to 

PB-Edinoff4.indd   140PB-Edinoff4.indd   140 3/13/2021   2:07:47 PM3/13/2021   2:07:47 PM

NOT F
OR R

EPRIN
T



Hyperprolactinemia, Clinical Considerations, and Infertility in Women

141
Edinoff, et al.

Psychopharmacology Bulletin:   Vol. 51 · No. 2

cause EPS. Furthermore, drugs with a slow D2 dissociation rate (e.g., 
the TAP chlorpromazine) are more likely to cause hyperprolactinemia. 
Based on this model, AAPs like clozapine exhibit a low incidence of 
EPS and hyperprolactinemia due to their slow D2 association rate and 
fast D2 dissociation rate, respectively.38 However, not all AAPs have 
the same pharmacokinetic profile for D2 receptors. For example, ris-
peridone can elevate serum prolactin levels, even more than any of the 
TAPs.5 Risperidone’s predilection for causing hyperprolactinemia, as 
well as its slight risk of EPS, can be explained by its relatively high 
affinity for D2 receptors compared to other atypicals.38 Clozapine is 
recognized for its remarkable efficacy in reducing positive symptoms of 
patients with treatment-resistant schizophrenia and carrying a low risk 
of EPS.34,43 The partial 5HT1A agonism of clozapine has been linked 
to increased efficacy against anxiety, depression, and negative symp-
toms of schizophrenia with improved cognition, attributed to enhanced 
dopamine release in the prefrontal cortex.42 It is also unique in its ability 
to decrease suicide risk in patients with schizophrenia, schizoaffective 
disorder, or a history of suicide attempts. However, this unique AAP 
also comes with a burdensome side effect profile—an increased risk 
of agranulocytosis necessitating frequent hematological monitoring.34 
As a group, the most common adverse effects of AAPs are weight gain, 
hyperglycemia, and dyslipidemia.42 These three side effects exist on a 
spectrum with clozapine and olanzapine carrying the greatest risk and 
newer AAPs, such as ziprasidone, carrying minimal risk.40 Unlike the 
TAPs, atypical drugs are non-teratogenic, and multiple studies have 
exhibited no increased risk of major congenital malformations.44,45 For 
this reason, AAPs are preferred in reproductive-aged women. This pref-
erence should also be given over the use of lithium, carbamazepine, and 
valproate as mood stabilizing agents in women with bipolar disorder 
as they are all associated with an increased risk of major congenital 
malformations.46

Antipsychotics and Hyperprolactinemia-
associated Infertility

Typical antipsychotics have been demonstrated to affect endocrine 
function.47 Antipsychotic-induced hyperprolactinemia occurs through 
blockade of D2 receptors on lactotroph cells of the anterior pituitary 
gland.5 Increased levels of prolactin can cause decreased production and 
secretion of gonadotropin-releasing hormone (GnRH) from the hypo-
thalamus, resulting in decreased release of luteinizing hormone (LH) 
and follicle-stimulating hormone (FSH) from the anterior pituitary.5 
With antipsychotic use, hyperprolactinemia can lead to reduced estrogen 
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levels in women and gonadal dysfunction. The resulting hypogonado-
tropic hypogonadism in women on antipsychotics can lead to amenor-
rhea, menstrual irregularities, and infertility.

Evaluation of Infertility

Prior to the discussion of hyperprolactinemia, a discussion should 
be had on the general workup of infertility. The evaluation of female 
infertility is complex, often involving assessment of ovulatory function, 
cervical mucus, reproductive anatomy, and peritoneal factors. A thor-
ough menstrual and reproductive history should be obtained during the 
evaluation of infertility.48 All sources of infertility should be assessed; in 
some women time may be of the essence to be able to make decisions 
regarding their reproductive health.

Evaluation of ovulatory function includes serial measurement of 
urinary LH and measurement of mid-luteal serum progesterone, which 
both assess luteal function. Urinary LH should peak at least 12 days 
before the onset of menses in a normal luteal phase. A serum pro-
gesterone level greater than 5 ng/mL often indicates ovulatory func-
tion, and levels ranging from 5 to 40 ng/mL are observed in a normal 
luteal phase. Measurement of FSH, TSH, and prolactin levels should 
be attained to assess for ovulatory function. An elevated FSH typically 
reflects primary ovarian insufficiency. An elevated TSH level suggests 
hypothyroidism as a potential etiology of anovulation and amenorrhea. 
In hypothyroidism, negative feedback to the hypothalamic-pituitary 
axis is lost, resulting in increased TRH release. TRH consequently 
stimulates the release of TSH and prolactin, which can result in hyper-
prolactinemia and anovulation. An elevated prolactin level reflects 
hyperprolactinemia and is associated with decreased levels of FSH and 
LH. If hyperprolactinemia is discovered, an assessment for possible 
hypothalamic or pituitary causes should be performed. Measurement of 
early follicular FSH and estradiol is used to assess the ovarian reserve 
of a patient. Ultrasound can be used to assess the antral follicle count 
and the presence of polycystic ovaries. If polycystic ovaries are observed 
on ultrasound, an assessment of polycystic ovarian syndrome (PCOS) 
should be performed. Evaluation of PCOS includes measurement of 
free testosterone levels, a two-hour glucose tolerance test, fasting lipid 
and lipoprotein levels, and the ratio of LH to FSH. A progestin chal-
lenge may be used to assess causes of amenorrhea, including PCOS, 
idiopathic anovulation, uterine abnormalities, or estrogen deficiency.48

Evaluation of cervical mucus must occur immediately prior to the 
preovulatory phase, on days 12 to 14 of a normal 28-day cycle. The 
amount of mucus and its consistency is assessed, along with its ability 
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to stretch. The stretch of cervical mucus is tested by touching the mucus 
with pH paper and lifting vertically. The mucus should stretch at least 
6 cm to be considered normal. The pH of the cervical mucus is also 
evaluated, with normal values of 6.5 or greater. A Pap smear should be 
performed to assess for cellular abnormalities of the cervix, along with 
a wet prep to assess for cervical infections.48

Evaluation of reproductive anatomy includes an assessment of the 
uterus and fallopian tubes. The uterus is assessed through transvagi-
nal and/or abdominal ultrasound and hysteroscopy. Uterine abnormali-
ties contributing to infertility include large submucosal fibroids and 
endometrial polyps. The fallopian tubes are assessed via hysterosalpin-
gography (HSG) or laparoscopy. The primary tubal abnormality con-
tributing to infertility is tubal occlusion, often occurring after infection 
or surgery.48

Evaluation of the peritoneum is used to assess for endometriosis, 
along with any other adhesions of the reproductive system. Peritoneal 
evaluation occurs via laparoscopy, looking for endometrial implants, 
endometriomas, and adhesions. Endometriosis can impair tubal 
motility, obstruct the fallopian tubes, and disrupt oocyte transport to 
the fimbriae.48

Hyperprolactinemia

Physiologic causes of hyperprolactinemia include pregnancy, lacta-
tion, nipple stimulation, orgasm, and stress. Pathologic causes of hyper-
prolactinemia include hypothalamic and pituitary disease, drug use, and 
systemic diseases. Disease states associated with hyperprolactinemia 
include prolactin-secreting pituitary adenomas, hypothyroidism, chronic 
renal failure, Cushing’s disease, and cirrhosis. Several medications are 
associated with hyperprolactinemia, including antipsychotics, antide-
pressants, antihypertensives, serotonergic medications, antiandrogens, 
estrogens, opiates, and cocaine.5 First-generation antipsychotics are 
notably associated with hyperprolactinemia, but some second-gener-
ation antipsychotics also induce elevations in prolactin levels. Of the 
second-generation antipsychotics, risperidone and paliperidone have 
demonstrated evidence of inducing hyperprolactinemia.5

Hyperprolactinemia-associated Infertility

Hyperprolactinemia causes infertility through inhibition of GnRH 
release from the hypothalamus. With the loss of GnRH secretion, 
FSH and LH are not released from the anterior pituitary. As a result of 
decreased FSH, ovarian follicular development does not occur during 
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the follicular phase of the menstrual cycle. This also results in decreased 
estrogen production by the developing follicles. In the absence of an 
LH surge, the ovarian follicle does not rupture and release a mature 
ovum, resulting in anovulation. The absence of LH also results in a 
poorly developed endometrium that cannot support the implantation 
of an embryo.49

Antipsychotic-induced Hyperprolactinemia

Antipsychotic medications function through blockade of D2 recep-
tors, including those located in the mesolimbic and mesocortical areas, 
the striatum, and tuberoinfundibular pathway. Blockade of D2 receptors 
in the mesolimbic and mesocortical regions is associated with the anti-
psychotic effects of these drugs, while blockade of D2 receptors in the 
striatum has been demonstrated to result in drug-induced Parkinsonism. 
Blockade of D2 receptors of the tuberoinfundibular pathway, especially 
lactotroph cells, results in the disinhibition of dopamine on prolactin 
secretion, which results in the increased release of prolactin from the 
anterior pituitary.47

The prevalence of hyperprolactinemia in females taking first-generation 
antipsychotics has been reported as 47.6%.23 The prevalence of hyperp-
rolactinemia in females taking risperidone, a second-generation antipsy-
chotic, is significantly higher, reported as 88%.23 Hyperprolactinemia 
has been correlated with the potency of antipsychotic medications, rela-
tive to the degree of D2 receptor blockade achieved.50

Risperidone has also been demonstrated in a patient to induce pitu-
itary hyperplasia and the development of a prolactinoma.51 On cranial 
MRI, evidence of a microadenoma was visualized, with no compression 
of the optic chiasm or the cavernous sinus. In this patient, prolactin 
levels were measured to be 100.1 mg/L while on risperidone therapy. 
The transition from risperidone to ziprasidone therapy was initiated, 
resulting in a drop in prolactin level to 41.7 mg/L and regression of the 
prolactinoma on follow-up MRI.51

Antipsychotic-induced hyperprolactinemia has been demonstrated to 
produce estradiol levels normally found in postmenopausal women in 
women of reproductive age.23 With decreased gonadotropin levels and 
decreased release of estrogen and progesterone from the ovaries, men-
strual irregularities are common in patients with antipsychotic-induced 
hyperprolactinemia.23 These irregularities include oligomenorrhea and 
secondary amenorrhea. This is a result of the loss of estrogen’s effect 
on the proliferation of the endometrium, which can lead to no menses 
since the lining is thin. Anovulation, as a result of decreased FSH and 
LH levels, can result in oligomenorrhea or amenorrhea. Anovulation is 
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the absence of the release of an egg from an ovary. With anovulation, 
progesterone is not produced as there is no corpus luteum, which is 
produced when an egg is released from the ovary. Continued anovula-
tion in patients with antipsychotic-induced hyperprolactinemia results 
in infertility since there is no egg to fertilize. The loss of estrogen also 
results in a thin endometrium, so even if ovulation occurs and the egg 
is fertilized, the lining may not support implantation. The effects of 
hyperprolactinemia can be multiple in its effects on female fertility.

Evaluation of Antipsychotic-induced Hyperprolactinemia

The evaluation of hyperprolactinemia begins with the measurement of 
prolactin levels from a fasting blood sample 2 hours after waking.50 The 
evidence of a single prolactin level above the upper limit of normal, which 
is 25 mg/L in women, confirms a diagnosis of hyperprolactinemia.52 
Other causes of hyperprolactinemia must be excluded from the differ-
ential, including prolactinomas, hypothyroidism, chronic renal failure, 
and other medication use. A brain MRI should be obtained to rule out 
a pituitary or hypothalamic mass. Thyroid function panels should be 
obtained to assess for hypothyroidism, as thyrotropin-releasing hormone 
(TRH) can stimulate prolactin release. Renal function panels should 
also be obtained, as impaired renal function can lead to decreased pro-
lactin degradation and clearance. Studies have demonstrated antipsy-
chotic-induced hyperprolactinemia is associated with serum prolactin 
levels ranging from 25 mg/L to 100 mg/L, along with levels exceeding 
200 mg/L with risperidone use.52 If possible, prolactin levels measured 
prior to the initiation of antipsychotic therapy can establish a baseline 
prolactin level and be used to evaluate for changes with treatment.

Management of Antipsychotic-induced 
Hyperprolactinemia and Infertility

Management of diagnosed antipsychotic-induced hyperprolactinemia 
and subsequent infertility involves assessment of several factors, includ-
ing the degree of hyperprolactinemia symptoms, duration of secondary 
amenorrhea in premenopausal patients, length of treatment with the 
antipsychotic, degree of benefit gained from the antipsychotic, and risk 
of relapse if the antipsychotic is discontinued, reduced, or switched.23 
Discontinuation of the hyperprolactinemia-inducing antipsychotic is an 
option, but this may worsen the patient’s psychosis or mood. If discon-
tinuation of the antipsychotic is not feasible, reduction in the dose can be 
attempted. The antipsychotic can also be changed to a prolactin-sparing 
antipsychotic, such as olanzapine, quetiapine, ziprasidone, aripiprazole, 
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and clozapine.50 The addition of a hormonal contraceptive can be used 
to replace estrogen, regulate menstrual cycles, and prevent osteoporosis. 
The risks associated with hormonal contraceptive use include thrombo-
embolism and breast cancer. Contraindications to the use of hormonal 
contraceptives include cigarette smoking in women over 35 years of age, 
history of thromboembolic events, and migraine with aura though the 
risks must be weighed with expected benefits.53 A dopamine agonist, 
such as cabergoline and bromocriptine, may be initiated to reduce the 
prolactin level directly. The use of dopamine agonists must be weighed 
against the risk of worsening psychosis in these patients.5 The worsen-
ing of psychosis stems from the increase of dopamine. It is important to 
continually monitor the prolactin level during the transition to alterna-
tive treatment options to assess for improvement.5

Conclusion

Infertility is associated with several pathologies, and although antipsy-
chotics may play a role, it is important to work up infertility appropri-
ately and investigate thoroughly to determine the etiology. As mentioned 
before, antipsychotics are approved therapies for the management of 
chronic psychotic disorders, such as schizophrenia, bipolar mania, as well 
as acute agitation. The decision to use antipsychotics in the treatment 
of bipolar disorder could stem from the fact that most mood stabilizers 
have teratogenic effects. While treating these disorders, it is important 
to determine the best antipsychotic and also taking into consideration 
the patient’s tolerance to the different side effect profiles, especially if 
one is considering conception. While antipsychotics provide its thera-
peutic effect by primarily targeting D2 receptors, these medications may 
consequently block similar receptors on lactotroph cells of the anterior 
pituitary gland, causing hyperprolactinemia. This increase in prolactin 
inhibits the production of estrogen and testosterone, ultimately resulting 
in hypogonadotropic hypogonadism. Women taking antipsychotics are 
at risk for amenorrhea, menstrual irregularities, and infertility, while men 
with antipsychotic use may lead to gonadal dysfunction and infertility. If 
antipsychotics are determined to be the culprit of infertility, the degree 
of hyperprolactinemia symptoms, length of treatment with the antipsy-
chotic, and risk of relapse should be assessed prior to discontinuation, 
reduction, or substitution of the antipsychotic medication. If infertility 
is of utmost concern, discontinuation of the hyperprolactinemia-induc-
ing antipsychotic medication may be an option, although there is a risk 
of relapsing psychosis. If there is a concern for worsening psychosis, 
reduction of the antipsychotic dose may be attempted or can also be 
changed to a prolactin-sparing antipsychotic. Although antipsychotics 
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have a known tendency to cause hyperprolactinemia, possibly leading to 
infertility, it is important to discuss the patient’s reproductive desires to 
provide the most efficacious antipsychotic without a side effect profile 
that may affect their fertility. D
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