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Abstract Objective: To explore the evaluation, treatment and impact of hyperpro-
lactinaemia on male infertility and testicular function, as hyperprolactinaemia is
commonly detected during the evaluation of infertile men.

Methods: A literature search was performed using MEDLINE/PubMed accord-
ing to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines to identify all studies exploring hyperprolactinaemia in male
infertility.

Results: Elevated levels of serum prolactin have a detrimental effect on male
reproduction through inhibition of the pulsatile release of gonadotrophins from
the anterior pituitary gland, and a direct effect on spermatogenesis. Treatment of
confirmed hyperprolactinaemia with dopamine agonists leads to significant improve-
ments in both semen parameters and hormone levels.

Conclusion: Hyperprolactinaemia, both directly and indirectly, has a negative
effect on sperm production, and its detection and management in men seeking fer-
tility is mandatory.
� 2017 Production and hosting by Elsevier B.V. on behalf of Arab Association of

Urology. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Infertility is classically defined as the inability to con-
ceive after at least 1 year of regular unprotected inter-
course. It is a common medical condition affecting
between 9% and 25% of couples worldwide [1,2]. A
male factor contributes to roughly half the cases of
infertility amongst couples [3]. Establishing a precise
diagnosis via a thorough history, examination and
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Fig. 1 PRISMA flowchart of literature search.
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investigative protocol is essential for optimal male infer-
tility management. During evaluation, the specialist
investigates for the presence of endocrine dysfunction
that may contribute to a patient’s infertility. Current
guidelines indicate hormone evaluation of infertile men
in the presence of abnormal semen analysis, symptoms
of hypogonadism, or other clinical findings suggestive
of a specific endocrinopathy, such as gynaecomastia or
testicular atrophy [4].

Hyperprolactinaemia is amongst the endocrine disor-
ders known to influence male infertility. It is a common
medical condition present in �1% of the general popu-
lation worldwide [5]. Hyperprolactinaemia in men is
defined by the presence of a high serum prolactin level
of >15 mg/L. It can result from physiological or patho-
logical conditions. Stress and exercise can cause small
increases in prolactin levels and are important causes
of physiological hyperprolactinaemia [6]. Medication-
induced hyperprolactinaemia is usually associated with
prolactin levels ranging from 25 to 100 mg/L, but meto-
clopramide, risperidone, and phenothiazines can lead to
prolactin levels of >200 mg/L [6].

Prolactinomas (lactotroph adenomas) are the most
common pathological cause of hyperprolactinaemia
and account for �40% of pituitary adenomas [7]. The
diagnosis is more commonly made in women than
men due to the effect of hyperprolactinaemia on the
female menstrual cycle giving an earlier indication of
hormonal imbalance. Prolactinomas can be microade-
nomas (<1 cm in diameter) or macroadenomas (>1
cm in diameter), and the level of serum prolactin mea-
sured is directly proportional to the size of the adenoma
[7].

Whilst hyperprolactinaemia is prevalent in up to 11%
of infertile males [8], it is a diagnosis that is often missed
because of its subtle clinical manifestations. In the pre-
sent systematic review, we examine the available evi-
dence for the effect of hyperprolactinaemia on male
infertility, and highlight the approach for the evaluation
and treatment of hyperprolactinaemia using clinical
case-based scenarios.

Methods

Search strategy

This study was designed according to modified guideli-
nes of the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) statement [9].
PubMed/MEDLINE databases were searched using
the following search terms in titles and abstracts: ‘hyper
prolactinemia’, ‘male infertility’, ‘dopamine agonists’,
‘prolactin’, ‘medical treatment for male infertility’,
‘endocrine causes of male infertility’. The search was
limited to studies performed on humans. The literature
was searched from inception to 18 August 2017.
Study selection

The generated list of articles was screened by title and
abstract by the authors (Z.D. and S.A.) and then rele-
vant full papers were examined. Review articles were
also explored to find additional appropriate papers.
The exclusion criteria were based on gender (females),
species (other animals), and study methods (retrospec-
tive, case report, editorial or commentary). Data were
then extracted, cross-checked, and verified.

Data extraction

Eligible studies were reviewed and the following data
were abstracted: (i) first author’s name, (ii) year of pub-
lication, (iii) country where the study was performed,
(iv) study design, (v) number of participants in the study
and control groups, (vi) type of medication, (vii) dura-
tion of treatment, (viii) baseline and follow-up semen
parameters/male fertility status.

Results

Overall, 39 articles were found following the multi-
database search. After screening of titles and abstracts,
17 articles were assessed in full. Of these, nine articles
were excluded because they did not meet the inclusion
criteria. Therefore, eight articles were found to be eligi-
ble for inclusion in the systematic review (Fig. 1).

Study characteristics

The included studies were published between 1981 [10]
and 2011 [11]. The range of treatment duration was
from 2.25 [12] to 24 months [13]. Study designs of
included trials were comparative studies [13–15] and
prospective observational studies [10–12,16,17]. Selected
studies enrolled patients with hyperprolactinaemia and
oligospermia [12] or hyperprolactinaemia and infertility
[17]. Medications assessed for the treatment of hyper-
prolactinaemia where bromocriptine [10,12,15,17],
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cabergoline [11,13–15] and quinagolide [16]. Characteristics
of the included clinical trials are shown in Table 1 [10–17].

Hypothalamic–pituitary–gonadal axis (HPG)

An understanding of the HPG axis is important for
understanding the pathophysiology of pituitary dysfunc-
tion in male infertility. Testicular function is regulated by
the hypothalamus and pituitary gland (Fig. 2). The
hypothalamus secretes GnRH, which reaches the anterior
pituitary via the hypothalamo-hypophyseal portal
circulation to stimulate production of the glycoprotein
hormones LH and FSH. FSH and LH are consequently
secreted into the circulation for their stimulatory actions
on the testes. FSH acts on Sertoli cells triggering sper-
matogenesis and hormone synthesis, primarily inhibin.
LH binds to the LH receptors on Leydig cells stimulating
steroidogenesis and testosterone production. There is
evidence suggesting that FSH may stimulate testosterone
production by Leydig cells secondary to the release of
activating hormones from Sertoli cells [18].

The secretion of GnRH by the hypothalamus is pul-
satile in nature triggering a response in LH and conse-
quently testosterone synthesis [19]. This circadian
rhythm of hormone release is essential for human health
and well-being.

Testosterone is subsequently aromatised to oestradiol
that exerts a negative feedback on the hypothalamus
and the pituitary gland, resulting in decreased produc-
tion of GnRH, FSH and LH, consequently maintaining
testosterone in its optimal range. Inhibin also exerts neg-
ative feedback on the pituitary gland decreasing LH and
FSH production [18].

Pathophysiological influence of prolactin on male
reproduction

Prolactin inhibits pulsatile GnRH secretion and conse-
quently inhibits the pulsatile release of FSH, LH and
testosterone [19]. This results in marked effects on sper-
matogenesis ranging from alteration in sperm quality to
complete spermatogenic arrest [19]. As a result, the
patient may present with secondary hypogonadism or
male infertility. Furthermore, prolactin may also impact
male fertility through a direct effect on spermatogenesis.
Studies have identified prolactin receptors on Leydig
cells, Sertoli cells and epithelial cells of efferent ducts,
suggesting a potential role for prolactin in promoting
steroidogenesis, spermatogenesis and secretory/adsorp-
tive functions of male reproductive organs [20–22].

Clinical and investigative evaluation

Clinical case scenario 1

A 32-year-old man presents complaining of infertility of
>12 months duration and confirms he is having regular
intercourse with this wife. He denies any past medical or
surgical history of relevance. He is not taking any pre-
scribed or over the counter medications. Clinical exam-
ination was unremarkable. Laboratory investigation
revealed that he had oligospermia. His hormone evalua-
tion revealed an FSH level of 2.1 IU/L, LH level of 3.2
IU/L, testosterone level of 13.5 mmol/L, and prolactin
level of 34 mg/L.

Clinical case scenario 2

A 32-year-old man presents complaining of infertility of
>12 months duration. He admitted that he recently
started complaining of decreased libido and erectile dys-
function over the preceding 6 months. He is not taking
any prescribed or over the counter medications. Upon
evaluation, he was found to have severe oligoastheno-
zoospermia. His hormone evaluation revealed an FSH
level of 1.3 IU/L, LH level of 1.1 IU/L, testosterone
level of 6.7 mmol/L, and prolactin level of 986 mg/L.

The rationale behind presenting these two commonly
encountered clinical scenarios is to highlight the precise
indications for further evaluation of hyperprolacti-
naemia. In the first scenario, the mild elevations in pro-
lactin level may be attributed to physiological causes
such as stress, exercise or excessive venepuncture. It
might also be secondary to concurrent intake of pre-
scription medications such as antipsychotic agents,
metoclopramide and cimetidine, but it is also important
to ask about additional over the counter supplements
and any herbal preparations. In this case the prolactin
level measurement should be repeated on three occa-
sions after the assumed cause has been dealt with; if
any one of those three measurements is normal then it
can be assumed that this is stress induced hyperprolacti-
naemia or that the cause (such as over the counter med-
ication) has been addressed. Alternatively a 5-point
cannulated prolactin profile from 0800 h to 1200 h has
also be advocated [23], when the prolactin may then fall
to normal, although this necessitates a prolonged outpa-
tient or day case admission.

In the second scenario, the patient presents with
symptoms of hypogonadism together with more than a
twofold increase in the prolactin level. This probably
indicates a true pathological cause of hyperprolacti-
naemia, such as a prolactinoma. Therefore, a more
aggressive approach to evaluation should be under-
taken. It should be noted that low secreting micropro-
lactinomas can cause mild elevation of prolactin levels
and some medications can cause high levels of prolactin
exceeding 200 mg/L.

In both scenarios, the clinician should pay attention
to two pitfalls in serum prolactin measurement. Firstly,
the ‘hook’ effect that occurs when a very high serum
prolactin level (>5000 mg/L) saturates both the capture
and signal antibodies used in measurement assays pre-
venting the binding of the two in a sandwich [24]. The



Table 1 Studies assessing the effect of hyperprolactinaemia treatment on male fertility.

Reference Treatment Duration,

months

Design Sample size Effect

Laufer et al. [10] Bromocriptine 2–4 Observational 10 men with hyperprolactinaemia Prolactin level normalised in all patients. Three

oligoasthenospermic men showed a marked increase in sperm

motility; their wives conceived within 5–8 weeks of treatment

after longstanding infertility

De Rosa et al.

[13]

Cabergoline 24 Comparative 32 men with macroprolactinomas

11 men with microprolactinomas

60 age-matched men for control

24 months of cabergoline treatment restored gonadal function

in 66.7% of men with hyperprolactinaemia

Colao et al. [14] Cabergoline 6 Comparative 41 men with macroprolactinomas

10 men with microprolactinomas

51 age-matched men for control

Testosterone levels normalised in 25 patients with macro-

(60.9%) and 6 with microprolactinoma (60%) after 6 months,

and 20 patients required testosterone or gonadotrophin

replacement (in 14 or 6 patients, respectively); and sperm

volume and count normalised in all patients with normalised

testosterone levels, whereas motility normalised in >80%

Walia et al. [11] Cabergoline 6 Prospective

observational

15 men with macroprolactinomas After cabergoline therapy, there was significant improvement

in seminal volume, sperm count and motility and sperm count

correlated with peak FSH response (r= 0.53, P< .05)

Modebe et al.

[12]

Bromocriptine 2.25–3 Prospective

observational

7 men with hyperprolactinaemia and

oligospermia

Serum prolactin was reduced to normal in all and increased

sperm count to normal in 4/7. The wives of 2 of the responders

became pregnant.

Nishimura et al.

[17]

Bromocriptine Prospective

observational

10 men with hyperprolactinaemia and infertility No changes were noted in the LH, FSH, testosterone, or

oestradiol concentrations or in the sperm density and motility

after treatment

De Rosa et al.

[15]

Cabergoline vs

bromocriptine

6 Comparative 7 men with macroprolactinomas treated with

cabergoline

10 men with macroprolactinomas treated with

bromocriptine

The treatment with cabergoline normalised prolactin levels,

improving gonadal and sexual function and fertility in males

with prolactinoma, earlier than did bromocriptine treatment,

providing good tolerability and excellent patient compliance to

medical treatment

Colao et al. [16] Quinagolide 6–24 Prospective

observational

13 men with macroprolactinomas

1 with microprolactinoma

The treatment with quinagolide normalised prolactin levels,

improved gonadal and sexual function and fertility in males

with prolactinoma, providing good tolerability and compliance
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Fig. 2 The HPG axis.
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result is an apparent modest elevation in prolactin level.
This can be avoided by repeating the assay using a 1/100
dilution of serum.

Secondly, macroprolactinaemia is hyperprolacti-
naemia due to excess macroprolactin with normal con-
centrations of monomeric prolactin [25].
Macroprolactin is a non-bioactive prolactin isoform
usually composed of a prolactin monomer and an IgG
molecule having a prolonged clearance rate similar to
that of immunoglobulins. This isoform is clinically
non-functional and therefore not of clinical significance,
but it interferes with immunological assays used for the
detection of prolactin that may give a falsely elevated
prolactin result [26]. Therefore, macroprolactinaemia
may lead to misdiagnosis and mismanagement of hyper-
prolactinaemic patients if not recognised. Current best
practice recommends that all sera with elevated total
prolactin concentrations are sub-fractionated using
polyethylene glycol precipitation to provide an accurate
measurement of the bioactive monomeric prolactin con-
tent [27].

Additional medical causes of hyperprolactinaemia
include renal failure, hypothyroidism, and parasellar
tumours in patients with symptomatic hyperprolacti-
naemia. Patients with renal insufficiency may have a
moderate increase in prolactin levels caused by impaired
renal degradation of prolactin and altered central pro-
lactin regulation [28]. Some patients with primary
hypothyroidism also have a moderate increase in pro-
lactin levels [29]. Primary hypothyroidism can cause
pituitary hyperplasia that may mimic a pituitary tumour
that is reversible by treatment with levothyroxine.

Prolactin secretion is inhibited by hypothalamic
dopamine (DA); hence compression of the pituitary
stalk by a non-prolactin-secreting pituitary tumour or
other parasellar mass will lead to hyperprolactinaemia.

In the absence of physiological, pharmacological or
other secondary causes of hyperprolactinaemia, imaging
(preferably MRI) of the pituitary fossa is recommended
to establish whether a prolactin-secreting pituitary
tumour or other lesion is present [27]. Whereas serum
prolactin levels between 20 and 200 lg/L can be found
in patients with hyperprolactinaemia due to any cause,
prolactin levels >200 lg/L usually indicate the presence
of a prolactinoma [27].

Management

Treatment of hyperprolactinaemia depends on its cause
and whether the patient is symptomatic.

Medication induced hyperprolactinaemia

The second most frequent cause of hyperprolactinaemia
is medication, with neuroleptics/antipsychotic agents
being the drugs most commonly involved [30]. Usually
prolactin levels increase slowly after the introduction
of these agents, and it takes 3 days for levels to return
to normal after drug discontinuation [27]. Most of
men with drug-induced hyperprolactinaemia remain
asymptomatic; however, some men may present with
low libido and erectile dysfunction.

Medication-induced hyperprolactinaemia is usually
associated with low or modest prolactin levels (25–100
lg/L), but metoclopramide, risperidone, and phenoth-
iazines can lead to prolactin levels of >200 lg/L [31].

Verapamil, opiates and cocaine can cause mild eleva-
tions in prolactin levels that usually does not warrant
treatment [31]. It should be emphasised that it is impor-
tant to ask the patient about herbal, homeopathic and
over-the-counter medication that may contribute or
cause the increased prolactin level.

According to Endocrine Society guidelines, the first
step in treatment of medication-induced hyperprolacti-
naemia is to stop the drug if this is clinically feasible
[27]. If this is not possible, a drug with a similar action
that does not cause hyperprolactinaemia should be sub-
stituted, and if this is not feasible then consider the cau-
tious administration of a DA agonist in consultation
with the patient’s physician [27].

Hypothalamic and pituitary disease

Compression of the pituitary stalk by a tumour or infil-
trative disease of the hypothalamus or pituitary gland
can lead to hyperprolactinaemia [32]. If removal of the
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non-functional adenoma or mass is not possible, the
hyperprolactinaemia should be treated with a DA ago-
nist, although non-functional tumour shrinkage is rare.

Hypothyroidism

Treatment of hypothyroidism and restoration of normal
thyroid-stimulating hormone will lead to normalisation
of prolactin levels and does not warrant any additional
treatment [27].

Macroprolactinaemia

Macroprolactinaemia has no clinical significance; it is a
benign condition that does not require treatment.

Prolactinomas

Studies of the natural history of microadenomas (<1
cm) show that 95% do not enlarge during 4–6 years of
observation [33]. Treatment may not be warranted
unless the patient is symptomatic (hypogonadism),
although in real terms most patients are treated.

Macroadenomas (>1 cm) more commonly present in
men after the onset of neurological symptoms such as
visual impairment or headache. In this scenario, DA
agonist treatment needs to be implemented urgently,
particularly if visual field loss is apparent. Similarly
for prolactinomas extending outside of the sella, as these
lesions are likely to continue to grow and eventually
cause neurological or visual symptoms.

The Endocrine Society recommends DA agonist ther-
apy as first-line treatment of micro- and macroprolacti-
nomas [27]. In a systematic review conducted by the
society, DA agonists lowered prolactin levels, decreased
tumour size, and restored gonadal function in patients
with symptomatic prolactinomas [34].

Cabergoline is the preferred DA agonist because it
has a higher efficacy in normalising prolactin levels, a
higher frequency of pituitary tumour shrinkage, and
fewer side-effects [34]. However, for large tumours a
short acting DA analogue, such as bromocriptine or
quinagolide, may be preferential for the initial therapy
in case of a resultant cerebrospinal fluid leak that can
be rapidly reversed by stopping the medication. A cere-
brospinal fluid leak is less readily reversed by stopping
cabergoline, which has such a long half-life.

In a placebo-controlled study, treatment with caber-
goline at a dose of 0.125–1.0 mg twice weekly for 12–
24 months normalised prolactin levels in 95% of
patients with prolactin-secreting microadenomas [35].
Another prospective study investigating 26 treatment-
naive patients with macroprolactinomas who received
treatment with cabergoline 0.25–2 mg weekly for 6
months revealed successful normalisation of prolactin
levels in 81% of patients, with 92% displaying signifi-
cant tumour shrinkage [36].

Normalisation of prolactin levels was also achieved in
80% of patients with macro- or microadenomas after
treatment with bromocriptine, cabergoline, or other
DA agonists [37].

Medications

Cabergoline

Cabergoline is an ergot DA agonist given one or twice a
week. The initial dose is 0.5 mg once weekly or 0.25 mg
twice weekly. The weekly dose may be increased by 0.5
mg/week at 4-weekly intervals until an optimal thera-
peutic response is achieved. The most common side-
effects are nausea, postural hypotension, and mental
fogginess. Cabergoline might cause valvular heart dis-
ease when given in very high doses in the treatment of
Parkinson disease and it has been suggested that
echocardiography should be undertaken; however, the
low dose given in hyperprolactinaemia is not associated
with an excess cardiac risk [38].

Bromocriptine

Bromocriptine is a semi-synthetic ergot alkaloid deriva-
tive. The initial dose is 1.25–2.5 mg daily, which may be
increased by 2.5 mg daily as tolerated, every 2–7 days
until an optimal response is achieved (range 2.5–15
mg/day). Most common side-effects are dizziness,
headache, and nausea [39].

Quinagolide

Quinagolide is a non-ergot derived DA agonist that has
DA D2 receptor selectivity. As a specific inhibitor of
prolactin secretion, quinagolide offers a favourable tol-
erability profile and a prolonged duration of action.
An initial dose is titrated from 0.025 to 0.075 mg/day
over a 7-day period. The most common side-effects
include: loss of appetite, nausea, and headache [40].

Prolactinoma follow-up

Patients should be followed regularly to assess medica-
tion tolerability and side-effects, and to assess the pro-
lactin level as a measure of treatment response.

A decrease in the prolactin level would lead to contin-
uation of the DA agonist at the same dose; however, if
the level does not decrease then the DA agonist should
be increased [27].

For macroadenomas, pituitary MRI should be
repeated after 6 months to evaluate tumour shrinkage.
After 1 year of treatment, and if the prolactin level is
within the normal laboratory reference range and there
is prolactinoma shrinkage, then the DA agonist dose
may be decreased gradually particularly in those
patients with troubling side-effects [27].

For microprolactinomas that can no longer be visu-
alised on MRI and the prolactin levels are normal, the
DA agonist can be discontinued and the patient
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followed-up with prolactin measurements [27,41]; how-
ever, therapy is lifelong for those with macroprolactinomas.

Men with hyperprolactinaemia and hypogonadism
who cannot tolerate or who do not respond to DA ago-
nists may consider either surgery or radiotherapy.

Surgery and radiation therapy

Trans-sphenoidal surgery is recommended for symp-
tomatic patients with prolactinomas who cannot toler-
ate high doses of DA agonists or who are not
responsive to medical therapy. Side-effects of surgery
include: hypopituitarism, infection, diabetes insipidus,
and cerebrospinal fluid leak.

Radiotherapy should be reserved for resistant pro-
lactinomas. Prolactin levels normalise in about one-
third of patients treated with radiation [42]. Radiation
therapy side-effects include: hypopituitarism and, rarely,
cranial nerve damage or second tumour formation [43].

Effect of hyperprolactinaemia and its treatment on male
infertility

Few studies have investigated the impact of hyperpro-
lactinaemia on male reproduction and sexual function
[44–51]. Despite the known detrimental influence of
hyperprolactinaemia on the HPG axis, there are few
studies investigating the effect hyperprolactinaemia on
semen quality and those reported are contradictory.
Gonzales et al. [47] assessed serum prolactin levels in
60 men attending an infertility service. The authors
reported significantly higher serum prolactin levels in
patients with azoospermia [mean (SD) 44.2 (4.7) mg/L]
than those with normozoospermia [mean (SD) 15.9
(1.6) mg/L; P < .001]. In another study, of similar
design, serum prolactin levels were inversely correlated
with sperm concentration. The mean (SEM) prolactin
concentration amongst azoospermic and oligospermic
men was 59.9 (7.3) mg/L and 54.7 (8.5) mg/L, respec-
tively, which were significantly higher than normo-
zoospermic men at 34.2 (1.9) mg/L (P < .001) [46].
Studies investigating testicular histopathology results
in infertile men with hyperprolactinaemia reported vary-
ing degrees of impairment of spermatogenesis ranging
from hypospermatogenesis to complete absence of germ
cells [44,45]. Lotti et al. [49] addressed ejaculatory and
erectile function in men with hyperprolactinaemia
revealing a negative association between prolactin and
delayed ejaculation using the premature ejaculation
diagnostic tool. There was no significant correlation
between serum prolactin levels and erectile function.
Detailed studies on semen quality including sperm
motility appear lacking. Conversely others have failed
to find hyperprolactinaemia effects on semen parame-
ters. Okada et al. [50] investigated the effect of hyper-
prolactinaemia on sperm function in 264 men with
oligoasthenoteratozoospermia. The authors reported
no significant correlations between abnormal semen val-
ues and hyperprolactinaemia. Soler Fernández et al. [48]
measured serum prolactin levels in 34 patients with nor-
mospermia, 69 with oligospermia, 26 with azoospermia,
and 18 with purely asthenozoospermia. Despite finding
a 6.19% lower incidence of hyperprolactinaemia in the
normospermia group, there were no statistically signifi-
cant differences in serum prolactin levels between the
different patient groups. These contradictory results
could be attributed to the fact that male infertility is
often multifactorial and hence studies with non-
uniform methodologies may have been affected by con-
founding factors.

Studies investigating the effects of treating hyperpro-
lactinaemia on male fertility are shown in Table 1.
Treatment with cabergoline, bromocriptine and quina-
golide normalised prolactin levels in all the studies
shown in Table 1, regardless of the underlying cause
of hyperprolactinaemia. The effect of treatment on
hypogonadism and semen analysis parameters was evi-
dent in all but one of those studies [17]. De Rosa et al.
[15] compared cabergoline and bromocriptine for the
treatment of hyperprolactinaemia. In that study 17
men with macroprolactinoma were treated with caber-
goline (seven men) or bromocriptine (10 men). After 6
months of treatment, a significant improvement in all
semen analysis parameters was recorded in patients trea-
ted with either cabergoline or bromocriptine. However,
the improvements in seminal fluid parameters were more
evident and rapid in patients treated with cabergoline.
There was a significant increase in serum testosterone,
from a mean (SEM) of 3.7 (0.3) to 5.3 (0.2) mg/L.
Side-effects were more common in patients taking
bromocriptine. Nishimura et al. [17] reported the only
study that did not show any improvement in semen
analysis after treatment with bromocriptine. The men
in that study had infertility and a mildly elevated pro-
lactin level just above the upper limit of the reference
range, and no patient had pituitary disease. In the study,
bromocriptine normalised the prolactin level but did not
have an effect on semen analysis. This might be
explained by the fact that the mildly elevated prolactin
level, the causes of which were not determined, was
not the immediate cause of the infertility.

Improvements in sexual function were more evident
and rapid in patients treated with cabergoline than bro-
mocriptine [15].

Conclusions

Hormone assessment is an integral part of male infertil-
ity evaluation. Amongst the different components of the
HPG axis, prolactin plays an important role in the
pathophysiology of the male infertility potentially
altering testicular function and semen production.
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Hyperprolactinaemia has been linked to a state of
hypogonadism and a reduction in semen quality. Treat-
ment of hyperprolactinaemia leads to an improvement
in reproductive function, health and well-being. Caber-
goline is the DA agonist of choice, with an improvement
in semen quality and sexual function, and has a low side-
effect profile. The precise effect and mechanisms of
action of prolactin on semen quality and quantity are
not fully understood and need further clarification.

Conflict of interest

The authors declare that there is no conflict of interest
regarding the publication of this paper.

Financial disclosure

This work was unfunded.

References

[1] Mascarenhas MN, Flaxman SR, Boerma T, Vanderpoel S,

Mathers CD, Stevens GA. Trends in primary and secondary

infertility prevalence since 1990: a systematic analysis of demo-

graphic and reproductive health surveys. Lancet 2013;381:S90.

[2] Boivin J, Bunting L, Collins JA, Nygren KG. International

estimates of infertility prevalence and treatment-seeking: potential

need and demand for infertility medical care. Hum Reprod

2007;22:1506–12.

[3] Brugh VM, Lipshultz LI. Male factor infertility: evaluation and

management. Med Clin North Am 2004;88:367–85.

[4] American Urological Association. Optimal Evaluation of the

Infertile Male: best practice statement reviewed and validity

confirmed 2011. Available at: http://www.auanet.org/guideli-

nes/male-infertility-optimal-evaluation-(reviewed-and-validity-

confirmed-2011). Accessed October 2017.

[5] Biller BM, Luciano A, Crosignani PG, Molitch M, Olive D,

Rebar R et al. Guidelines for the diagnosis and treatment of

hyperprolactinemia. J Reprod Med 1999; 44 (Suppl.):1075–84.

[6] Majumdar A, Mangal NS. Hyperprolactinemia. J Hum Reprod

Sci 2013;6:168–75.

[7] Katznelson L, Klibanski A. Prolactinomas. Cancer Treat Res

1997;89:41–55.

[8] Singh P, Singh M, Cugati G, Singh AK. Hyperprolactinemia: an

often missed cause of male infertility. J Hum Reprod Sci

2011;4:102–3.

[9] Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group.

Preferred reporting items for systematic reviews and meta-

analyses: the PRISMA statement. BMJ 2009;339:b2535.

[10] Laufer N, Yaffe H, Margalioth EJ, Livshin J, Ben-David M,

Schenker JG. Effect of bromocriptine treatment on male infer-

tility associated with hyperprolactinemia. Arch Androl

1981;6:343–6.

[11] Walia R, Bhansali A, Dutta P, Khandelwal N, Sialy R, Bhadada

S. Recovery pattern of hypothalamo-pituitary-testicular axis in

patients with macroprolactinomas after treatment with cabergo-

line. Indian J Med Res 2011;134:314–9.

[12] Modebe O. Hyperprolactinemia in oligospermic Nigerian males:

effect of bromocriptine treatment. Int J Fertil Menopausal Stud

1994;39:95–9.

[13] De Rosa M, Ciccarelli A, Zarrilli S, Guerra E, Gaccione M, Di

Sarno A, et al. The treatment with cabergoline for 24 month

normalizes the quality of seminal fluid in hyperprolactinaemic

males. Clin Endocrinol (Oxf) 2006;64:307–13.
[14] Colao A, Vitale G, Cappabianca P, Briganti F, Ciccarelli A, De

Rosa M, et al. Outcome of cabergoline treatment in men with

prolactinoma: effects of a 24-month treatment on prolactin levels,

tumor mass, recovery of pituitary function, and semen analysis. J

Clin Endocrinol Metab 2004;89:1704–11.

[15] De Rosa M, Colao A, Di Sarno A, Ferone D, Landi ML, Zarrilli

S, et al. Cabergoline treatment rapidly improves gonadal function

in hyperprolactinemic males: a comparison with bromocriptine.

Eur J Endocrinol 1998;138:286–93.

[16] Colao A, De Rosa M, Sarnacchiaro F, Di Sarno A, Landi ML,

Iervolino E, et al. Chronic treatment with CV 205–502 restores

the gonadal function in hyperprolactinemic males. Eur J

Endocrinol 1996;135:548–52.

[17] Nishimura K, Matsumiya K, Tsuboniwa N, Yamanaka M, Koga

H, Miura H, et al. Bromocriptine for infertile males with mild

hyperprolactinemia: hormonal and spermatogenic effects. Arch

Androl 1999;43:207–13.

[18] Mcquaid JW, Tanrikut C. Physiology of testosterone. In: Mulhall

JP, Hsiao W, editors. Men’s sexual health and fertility. A

Clinician’s guide. New York: Springer Science and Business

Media; 2014.

[19] Tsutsumi R, Webster NJ. GnRH pulsatility, the pituitary

response and reproductive dysfunction. Endocr J 2009;56:729–37.

[20] Hair WM, Gubbay O, Jabbour HN, Lincoln GA. Prolactin

receptor expression in human testis and accessory tissues:

localization and function. Mol Hum Reprod 2002;8:606–11.

[21] Klemcke HG, Amador AG, Bartke A. Hormonal regulation of

testicular prolactin receptors and testosterone synthesis in golden

hamsters. Biol Reprod 1990;43:162–8.

[22] Jabbour HN, Lincoln GA. Prolactin receptor expression in the

testis of the ram: localisation, functional activation and the

influence of gonadotrophins.Mol Cell Endocrinol 1999;148:151–61.

[23] Whyte MB, Pramodh S, Srikugan L, Gilbert JA, Miell JP,

Sherwood RA, et al. Importance of cannulated prolactin test in

the definition of hyperprolactinaemia. Pituitary 2015;18:319–25.

[24] Agarwal M, Das A, Singh AS. High-dose hook effect in prolactin

macroadenomas: a diagnostic concern. J Hum Reprod Sci

2010;3:160–1.

[25] Kasum M, Oreskovic S, Zec I, Jezek D, Tomic V, Gall V, et al.

Macroprolactinemia: new insights in hyperprolactinemia. Bio-

chem Med (Zagreb) 2012;22:171–9.

[26] Lu CC, Hsieh CJ. The importance of measuring macroprolactin

in the differential diagnosis of hyperprolactinemic patients.

Kaohsiung J Med Sci 2012;28:94–9.

[27] Melmed S, Casanueva FF, Hoffman AR, Kleinberg DL, Montori

JA, Schlechte JA, et al. Diagnosis and treatment of hyperpro-

lactinemia: an Endocrine Society clinical practice guideline. J Clin

Endocrinol Metab 2011;96:273–88.

[28] Lim VS, Kathpalia SC, Frohman LA. Hyperprolactinemia and

impaired pituitary response to suppression and stimulation in

chronic renal failure: reversal after transplantation. J Clin

Endocrinol Metab 1979;48:101–7.

[29] Honbo KS, van Herle AJ, Kellett KA. Serum prolactin levels in

untreated primary hypothyroidism. Am J Med 1978;64:782–7.

[30] Molitch ME. Drugs and prolactin. Pituitary 2008;11:209–18.

[31] Torre DL, Falorni A. Pharmacological causes of hyperprolactine-

mia. Ther Clin Risk Manag 2007;3:929–51.

[32] Huguet I, Clayton R. Pituitary-Hypothalamic Tumor Syndromes:

Adults. In: De Groot LJ, Chrousos G, Dungan K, Feingold KR,

Grossman A, Hershman JM, et al., editors. Endotext, South

Dartmouth (MA): Endotext; 2000. Available at: https://www.

ncbi.nlm.nih.gov/books/NBK278946/. Accessed Ocober 2017.

[33] Schlechte J, Dolan K, Sherman B, Chapler F, Luciano A. The

natural history of untreated hyperprolactinemia: a prospective

analysis. J Clin Endocrinol Metab 1989;68:412–8.

[34] Wang AT1, Mullan RJ, Lane MA, Hazem A, Prasad C, Gathaiya

NW et al. Treatment of hyperprolactinemia: a systematic review

and meta-analysis. Syst Rev 2012;1:33.

http://refhub.elsevier.com/S2090-598X(17)30108-0/h0005
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0005
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0005
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0005
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0010
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0010
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0010
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0010
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0015
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0015
http://www.auanet.org/guidelines/male-infertility-optimal-evaluation-(reviewed-and-validity-confirmed-2011
http://www.auanet.org/guidelines/male-infertility-optimal-evaluation-(reviewed-and-validity-confirmed-2011
http://www.auanet.org/guidelines/male-infertility-optimal-evaluation-(reviewed-and-validity-confirmed-2011
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0030
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0030
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0035
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0035
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0040
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0040
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0040
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0045
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0045
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0045
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0050
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0050
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0050
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0050
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0055
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0055
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0055
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0055
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0060
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0060
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0060
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0065
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0065
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0065
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0065
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0070
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0070
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0070
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0070
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0070
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0075
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0075
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0075
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0075
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0080
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0080
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0080
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0080
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0085
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0085
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0085
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0085
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0095
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0095
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0105
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0105
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0105
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0110
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0110
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0110
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0115
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0115
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0115
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0120
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0120
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0120
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0125
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0125
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0125
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0130
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0130
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0130
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0135
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0135
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0135
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0135
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0140
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0140
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0140
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0140
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0145
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0145
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0150
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0155
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0155
https://www.ncbi.nlm.nih.gov/books/NBK278946/
https://www.ncbi.nlm.nih.gov/books/NBK278946/
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0165
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0165
http://refhub.elsevier.com/S2090-598X(17)30108-0/h0165


52 Dabbous, Atkin
[35] Webster J, Piscitelli G, Polli A, D’Alberton A, Falsetti L, Ferrari

C et al. Dose-dependent suppression of serum prolactin by

cabergoline in hyperprolactinaemia: a placebo controlled, double

blind, multicentre study. European Multicentre Cabergoline

Dose-finding Study Group. Clin Endocrinol (Oxf) 1992; 37:534–

41.

[36] Colao A, Di Sarno A, Landi ML, Scavuzzo F, Cappabianca P,

Pivonello R, et al. Macroprolactinoma shrinkage during caber-

goline treatment is greater in naive patients than in patients

pretreated with other dopamine agonists: a prospective study in

110 patients. J Clin Endocrinol Metab 2000;85:2247–52.

[37] Pinzone JJ, Katznelson L, Danila DC, Pauler DK, Miller CS,

Klibanski A. Primary medical therapy of micro- and macropro-

lactinomas in men. J Clin Endocrinol Metab 2000;85:3053–7.

[38] RxList. Dostinex (cabergoline); 2016. Available at: http://www.

rxlist.com/dostinex-drug.htm. Accessed October 2017.

[39] RxList. Cycloset (bromocriptine mesylate tablets), 2017. Avail-

able at: https://www.rxlist.com/cycloset-drug.htm. Accessed

October 2017.

[40] Barlier A, Jaquet P. Quinagolide – a valuable treatment option for

hyperprolactinaemia. Eur J Endocrinol 2006;154:187–95.

[41] Colao A, Di Sarno A, Cappabianca P, Di Somma C, Pivonello R,

Lombardi G. Withdrawal of long-term cabergoline therapy for

tumoral and nontumoral hyperprolactinemia. N Engl J Med

2003;349:2023–33.
[42] Gillam MP, Molitch ME, Lombardi G, Colao A. Advances in the

treatment of prolactinomas. Endocr Rev 2006;27:485–534.

[43] Brada M, Jankowska P. Radiotherapy for pituitary adenomas.

Endocrinol Metab Clin North Am 2008;37:263–75, xi.

[44] Wong TW, Jones TM. Hyperprolactinemia and male infertility.

Arch Pathol Lab Med 1984;108:35–9.

[45] Segal S, Yaffe H, Laufer N, Ben-David M. Male hyperpro-

lactinemia:effects on fertility. Fertil Steril 1979;32:556–61.

[46] Adejuwon CA, Ilesanmi AO, Ode EO. Hyperprolactinaemia as a

cause of male infertility in Ibadan. West Afr J Med 1999;18:17–9.

[47] Gonzales GF, Garcia-Hjarles M, Velasquez G. Hyperprolacti-

naemia and hyperserotoninaemia: their relationship to seminal

quality. Andrologia 1992;24:95–100.

[48] Soler Fernández JM, Caravaca Magariños F, Domı́nguez Bravo

Herrera, Puerto Herrera. Correlation of serum prolactin, sperm

count and motility. Prevalence of hyperprolactinemia in the

infertile male. J Arch Esp Urol 1990;43:891–5.

[49] Lotti F, Corona G, Maseroli E, Rossi M, Silverii A, Degl’inno-

centi S, et al. Clinical implications of measuring prolactin levels in

males of infertile couples. Andrology 2013;1:764–71.

[50] Okada H, Iwamoto T, Fujioka H, Shirakawa T, Tatsumi N,

Kanzaki M, et al. Hyperprolactinaemia among infertile patients

and its effect on sperm functions. Andrologia 1996;28:197–202.
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