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Abstract

Hyperprolactinaemia especially affects women in reproductive age (90/100,000) but also often is diag-
nosed in menopause age and leads to disturbances in functioning of LH-RH neurons and, as a consequence, 
to a decrease of FSH and LH, which causes inhibition of oestradiol production. Prolactin is a peptide hormone, 
phylogenetically one of the oldest, stimulating cells of various organs, which is produced and secreted mainly 
by lactotrophic acidophilic cells of the anterior lobe of the pituitary. It influences the increase in the mass of the 
mammary glands, and stimulation and maintenance of lactation after delivery. There are a number of factors 
apart of pregnancy, delivery, and lactation than can influence secretion of the hormone in other physiological 
and pathological circumstances, like high-protein diet, stress, REM sleep, or neoplastic tumours, inflammatory 
diseases, chronic systematic diseases, thyroid hormonal changes, and drug intake. The purpose of this review 
is to summarise the current knowledge regarding the proper diagnosis and possible influence of hyperprolacti-
naemia on fertility and menopause symptoms and current treatment methods

Key words: hyperprolactinemia, menopause, prolactin.

Introduction

Prolactin (PRL) is a peptide hormone produced and 
secreted mainly by lactotrophic acidophilic cells of the 
anterior lobe of the pituitary. It can also be secreted 
by the endometrium, placenta, mammary glands, cells 
of the reticuloendothelial system, and occasionally by 
neoplastic cells. As for its chemical structure, prolactin is  
a protein with molecular mass of 23.4 kDa, consisting 
of 199 amino acids, containing three bisulphide bonds 
[1, 2]. It is phylogenetically the oldest hormone of the 
pituitary, which means that it stimulates cells of various 
organs [3]. The basic function of prolactin is its action 
on mammary glands. It influences the increase in the 
mass of the glands, and stimulation and maintenance of 
lactation after delivery. Thus it exhibits mammotrophic, 
lactogenic, and galactopoietic action [3]. Prolactin is re-
sponsible for the origin of the maternal instinct [4], and it 
plays a role in immune tolerance during pregnancy. In low 
(physiological) concentrations it shows a “luteotrophic” 
effect, acting like gonadotrophin, and in high concentra-
tions it inhibits secretion of the pituitary gonadotrophins. 
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Causes of increased prolactin blood 
concentration

There are a number of factors that affect secretion of 
the hormone. They include physiological causes as well 
as those with a pathological basis. The natural causes 
are e.g. the circadian rhythm or changes in concentra-
tions of other hormones. The concentration of prolactin 
increases during REM sleep [5]. The highest concentra-
tion of the hormone is noted between 2:00 a.m. and 
5:00 a.m. [6]. The highest secretion of prolactin is reg-
istered in pregnancy, labour, and puerperium – during 
lactation. An increase in the level of concentration of 
this hormone is also related to high-protein diet, stress, 
physical exertion, hypoglycaemia, or sexual intercourse 
[3, 7]. There are many substances that raise the concen-
tration of prolactin. They include: a vasoactive intesti-
nal peptide, dopamine, serotonin [3], epithelial growth 
factor, oxytocin, oestrogens, and histidine [8]. Blood PRL 
concentrations are also influenced by the hormones of 
the thyroid gland. In hypothyroidism, concentrations of 
both thyrotropin (TSH) and prolactin are increased [3]. 
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Apart from physiological factors, there are also patho-
logical factors that lead to hyperprolactinaemia. They 
include diseases causing damage to the pituitary cells 
or other structures of the central nervous system. The 
group comprises of: neoplastic tumours (craniopharyngi-
oma, meningioma, adenomas, Rathke’s pocket cyst), in-
flammatory conditions (lymphocytic inflammation of the 
pituitary), operations, injuries, radiation of the pituitary 
or the hypothalamic infundibulum [3], histiocytosis X, 
temporal arteries inflammation, cerebrospinal meningi-
tis [9], acromegaly, septicaemia, chronic uraemia, or idio-
pathic factors. An increase in blood lactotropin secretion 
is also caused by systemic diseases: chronic renal failure, 
hepatic cirrhosis, epilepsy, injuries and operations of the 
chest, polycystic ovary syndrome, pseudopregnancy [3], 
Cushing’s disease, and Addison’s disease [10]. 

It is estimated that hyperprolactinaemia mostly af-
fects women aged 25-34 years. The prevalence is 10-
90/100,000 people. It also occurs in men but four times 
less frequently [11, 12].

Iatrogenic hyperprolactinaemia may be caused by 
improper or long-term administration of cholinergic 
receptor agonists, dopaminergic receptor blockers, oes-
trogens, oral contraceptives containing oestrogens, do-
pamine synthesis inhibitors, anti-hypertensive drugs, 
antidepressants, antihistamines, antipsychotics, anti-
emetics (metoclopramide), anaesthetics, drugs inhibit-
ing the action of catecholamines, neuroleptics, neuro-
peptides, opioids, and their antagonists [3, 13].

Influence of hyperprolactinaemia on the 
female reproductive system

Increased blood serum concentration of prolactin 
causes many disturbances in the function of the go-
nads. It leads to an imbalance in GnRH and LH secretion 
and, consequently, to hypoestrogenism. Thus it indi-
rectly causes an imbalance in lipid metabolism, osteo-
porosis, atrophic changes in the genitourinary system, 
an increase in ACTH and adrenal androgens secretion, 
disturbances in the pancreatic functions of insulin se-
cretion, and a decrease in sex hormone binding globu-
lin synthesis in the liver [14]. The increased level of an-
drogens impairs in turn development of the oocyte [15].

Hyperprolactinaemia also leads to disturbances in 
functioning of LH-RH neurons and, as a consequence, 
to a decrease in gonadotrophin secretion (FSH and LH), 
which causes inhibition of oestradiol production. A de-
crease in blood FSH concentration impairs Graafian fol-
licle maturation, thus leading to anovulatory cycles. Im-
pairment of LH secretion causes lutein insufficiency [3, 
6, 10, 16] through a selective change in the activity of 
enzymes taking part in steroidogenesis [3]. High prolac-
tin concentrations, even nocturnal increases, lead to in-
hibition of granulosa cell steroidogenesis, and thus high 
androgen concentrations are observed during the oocyte 

development [9, 17-19]. It has been proven, both in func-
tional studies and in vitro cultures [19], that women with 
nocturnal hyperprolactinaemia are more frequently af-
fected by lutein insufficiency and lowered concentration 
of oestradiol produced by granulosa cells. This concerns 
gonadotrophin-stimulated cycles as well as natural cy-
cles [17, 18]. In vitro studies have revealed that prolactin 
affects granulosa cells, causing inhibition of oestradiol 
production [19]. High blood PRL concentrations (above 
100 ng/ml) lead to destruction of nearly 100% of ovarian 
follicles, which, as a consequence, leads to premature ex-
tinction of ovarian activity [20]. A decrease in oestrogen 
concentration caused by hyperprolactinaemia also af-
fects women’s sexual life. The most commonly observed 
symptoms include lowered libido, dryness of the vagina 
– with subsequent dyspareunia [6], and disturbances in 
the arousal phase and orgasm [21].

The above action of the PRL hormone is reflected 
in the clinical manifestation. The most common symp-
toms include: menstrual disturbances (irregular cycles 
every six weeks and up to six months, amenorrhoea, ol-
igomenorrhoea, hypomenorrhoea, hypermenorrhoea), 
shortened menstrual cycles (polymenorrhoea), prema-
ture regression of the corpus luteum, premenstrual 
syndrome, anovulation, lowered libido, dyspareunia, 
galactorrhoea, hirsutism, acne, headaches, and vision 
disturbances (with the presence of prolactinoma, most-
ly macroprolactinoma – (tumour diameter above 1 cm) 
[14]. All the above-mentioned disturbances related to 
the reproductive system clearly show that hyperprolac-
tinaemia leads to infertility [14].

Diagnostics of hyperprolactinaemia

Hyperprolactinaemia is not usually a disease in itself. 
It is only a symptom that makes us suspect disturbances 
in functions of other organs. Treatment of hyperprolac-
tinaemia and, indirectly, of infertility should begin with 
thorough diagnostics of the causes of the condition. Di-
agnosis and treatment of hyperprolactinaemia starts with 
taking a history and performing a physical examination of 
the patient. The history should determine whether we are 
dealing with primary or secondary amenorrhoea. If the pa-
tient suffers from secondary amenorrhoea, she describes 
her menstrual cycles (their duration, regularity). It should 
be determined while taking the history what drugs the 
patient takes (whether they influence PRL secretion). The 
woman should be asked about libido and galactorrhoea 
(if it occurs in both breasts, spontaneously, or upon stimu-
lation of the nipple). It should be determined whether she 
has anovulatory cycles and corpus luteum insufficiency. 
Apart from a gynaecological examination, a physical ex-
amination of the patient should be conducted. The doctor 
should assess the condition of the patient’s mammary 
glands (possible galactorrhoea), the skin (presence of acne 
changes, hair growth – with high PRL concentrations the 
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adrenals can produce excessive amounts of androgens). 
Pregnancy should be excluded [22].

In order to diagnose the disease a blood sample 
is collected from the patient’s basilic vein or another 
easily accessible place. It is best to perform the exam-
ination in the morning (although not too early because 
there is a possibility of maintaining high concentra-
tions after the night’s rest) [3, 23, 24]. The optimal time 
is 2-3 hours after waking up. The blood concentration 
of prolactin during the whole menstrual cycle oscillates 
within a similar range, and it can slightly increase at 
ovulation [3].

Hyperprolactinaemia is diagnosed when blood pro-
lactin concentration rises above 25 ng/ml [3]. We can 
prove hyperprolactinaemia when at least two test re-
sults of blood prolactin concentration are abnormal or  
a single incidental measurement exceeds the upper 
limit of the norm at least five times [25].

The norm for prolactin concentration in women 
of reproductive age ranges between 3 and 25 ng/ml. 
On average it is 8 ng/ml [26]. In pregnant women it rises 
approximately 10 times, and it can even reach 300 ng/ml; 
in breastfeeding mothers it is 50 ng/ml on average 
[3, 26].

The action of metoclopramide, a dopamine recep-
tor antagonist, is used, among others, in diagnostics of 
hyperprolactinaemia. It is not used for standard tests 
but rather in diagnostics of the causes of hyperpro-
lactinaemia [3]. Ten milligrams of metoclopramide is 
administered and PRL blood concentration is checked. 
Two samples are evaluated: after 60 minutes and after 
120 minutes from the drug administration. The normal 
result of the test after administration of the drug is 
a 4-6-fold increase in PRL after 60 minutes [6, 10]. An 
increase greater than six times means functional hy-
perprolactinaemia. An increase in PRL smaller than two 
times requires further diagnostics to assess hormonal 
function of the pituitary and to evaluate the field of 
vision, and it points to the need to perform magnetic 
resonance imaging of the sella turcica area [3]. Prolac-
tin concentration above 100 ng/ml should make us sus-
pect hypophyseal adenoma [26].

Several biological forms of prolactin are known: lit-
tle form, big form (b-PRL), big-big form (bb-PRL, mac-
roprolactin), and glycoside and phosphorised form [2]. 
The first one with molecular mass of approximately 
23.4 kDa is the most active form of PRL. The big form 
comprises secondary and tertiary structures, connected 
with each other, and has a molecular mass of approxi-
mately 50 kDa. Macroprolactin (60-100 kDa) is a poly-
mer and is not characterised by high biological activity. 
The last of the structures – glycoside – has a molecular 
mass similar to the little form, 25 kDa, but it has lower 
biological activity [13, 27]. Creation of such structural 
forms of the PRL hormone is possible thanks to alterna-
tive splicing and processes of protein modification af-

ter translation: proteolysis, glycolysis, phosphorylation, 
deamination, demineralisation, polymerisation, and the 
addition of new molecules [2].

It should also be taken into account in diagnostics 
of hyperprolactinaemia, that the presence of macrop-
rolactin (big or big-big PRL) in blood serum makes the 
results of PRL concentration false (it constitutes about 
50% of secreted prolactin) during standard diagnostics 
[3]. Macroprolactin is a combination of prolactin and 
immunoglobulin G with molecular mass above 150 kDa, 
characterised by weaker affinity to the receptor (and to 
biological activity) while maintaining immunoreactivity 
[28-30]. In this group of patients hyperprolactinaemia 
may have an asymptomatic course. Additional tests 
should be done in order to separate individual fractions 
of prolactin (PRL, big-PRL, and big-big PRL) from each 
other. This can be achieved by adding 25% polyethylene 
glycol solution to the patient’s serum and reading the 
degree of prolactin recovery (precipitation of high-mo-
lecular serum proteins) or with the method of filtration 
on gel [3]. Complex forms of prolactin undergo precip-
itation. A result > 60% means prevalence of prolactin 
monomers in blood serum, and < 40% indicates preva-
lence of macroprolactin molecules [31].

It is estimated that macroprolactin is responsible for 
approximately 10-26% of cases of elevated blood PRL 
level [29, 30]. It should be emphasised that in certain 
cases hyperprolactinaemia and macroprolactinaemia 
can be simultaneously diagnosed in the same patient [2].

A blood PRL concentration test should be one of the 
basic examinations ordered for a patient having prob-
lems with conception [3]. Functional hyperprolactinemia 
is classified as group VI of infertility and menstruation 
disturbances division according to WHO [32]. According 
to some authors it is responsible for 25% of cases of sec-
ondary amenorrhoea [10]. Hyperprolactinaemia is the 
cause of 3% of primary amenorrhoea and 18% of sec-
ondary amenorrhoea in women [33]. As for the causes of 
secondary amenorrhoea, the elevated level of lactotro-
phin comes second after disturbances on the hypothal-
amus-pituitary axis (61%). Actually, hyperprolactinaemia 
could also be treated as belonging to this group [33].

Treatment of hyperprolactinaemia

Treatment of prolactin secretion disturbances de-
pends on the severity of clinical symptoms, a woman’s 
willingness to have offspring, and the presence of the 
pituitary tumour concomitant with increased prolactin 
concentration. It should be stressed that functional hy-
perprolactinaemia does not require treatment unless 
the patient plans to have offspring or reports trouble-
some symptoms. If the elevated PRL level is caused by 
drugs, they should be withdrawn if possible. If it is not 
possible, diagnostics should also include an MRI of the 
CNS in order to exclude a tumour of the pituitary [3].
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It should be remembered that in chronic renal in-
sufficiency the elevated level of the lactotrophic hor-
mone is caused by impairment of its decomposition, 
and it results from changes in central regulation of its 
secretion, a decrease in the renal clearance rate, and an 
increase in its production. Dialysis does not normalise 
PRL concentration. Kidney transplantation is the treat-
ment option that remains [3]. In this group of women 
restoration of menstruation can be obtained by includ-
ing dopamine agonist preparations in the therapy. It is 
the first-line treatment.

In the course of hyperprolactinaemia resulting from 
hypothyroidism, one should remember about adjust-
ing L-thyroxine doses. Too low doses administered for 
a long time may cause hypertrophy of the pituitary 
and thus make us suspect a tumour. Appropriate treat-
ment of hypothyroidism not only enables us to achieve 
thyreostasis but also normalisation of prolactin concen-
tration [3].

In a diagnosed tumour of the pituitary, adminis-
tration of dopamine agonists (bromocriptine, quina-
golide, cabergoline) not only causes normalisation of 
prolactin concentration but also reduction in the size 
of a tumour and restoration of the reproductive system 
functions [3]. Inhibition of PRL secretion restores ovula-
tion [34]. The cheapest and most commonly used drug 
is bromocriptine. It is a bromine derivative of a-ergoc-
ryptine present in ergot (an endospore of the parasitic 
Claviceps purpurea fungus from the tubercle family at-
tacking crops, e.g. rye, barley, wheat, and rice). It has 
a broad spectrum of use. It is administered in the case 
of pathological lactation and in order to stop physiolog-
ical lactation, in hyperprolactinaemia without galactor-
rhoea, and even in treatment of infertility – at normal 
prolactin concentrations in women who do not ovulate 
[3]. It is also administered to women with the corpus lu-
teum insufficiency. Such treatment should be continued 
to the moment of conception. The use of bromocriptine 
and control of the pituitary PRL reserve pool lead to im-
proved results in infertility treatment [35] through an 
increase in preovulatory oestradiol blood concentration 
[36]. The use of bromocriptine in pulsatile doses is also 
effective in infertility treatment: oral administration 
between the 5th and 13th day of the menstrual cycle. 
It is also given in the second phase of the cycle to re-
lieve premenstrual tension (1.25-2.5 mg p.o./24 hours). 
In standard therapy bromocriptine is used orally in the 
doses 2.5-12.5 mg daily in the form of tablets [3]. The 
effect of the drug action after administration p.o. is 
obtained after two hours and maintained for approx-
imately 10-12 hours. In the treatment of postpartum 
lactation inhibition, with daily administration of two 
times, the total effect can be achieved after 2-3 weeks 
of therapy [37, 38].

Bromocriptine can cause side effects in the form 
of orthostatic decreases in arterial blood pressure, di-
gestive disorders, or drowsiness [3]. It is recommended  
to take the drug during a meal to avoid possible side 
effects such as abdominal pain, constipation, nausea, 
and vomiting or even vertigo and syncope. Undesirable 
effects occur more frequently at the beginning of the 
therapy [39]. Occasionally patients do not tolerate bro-
mocriptine and some are even resistant to the drug. 
The route of administration can then be changed to 
vaginal [40, 41], or a different preparation can be in-
troduced – quinagolide or cabergoline [3]. The last of 
the preparations mentioned above is recommended by 
the Endocrine Society in the USA due to its optimum 
efficacy in restoring the normal PRL level and reducing 
the pituitary tumour [3]. The therapeutic dose of cab-
ergoline is 0.125-2 mg taken once a week. If there is 
a need, the dose can be increased from 3 mg to as much 
as 11 mg per week [3]. Cabergoline causes fewer side 
effects in comparison with bromocriptine, but it is not 
so commonly used due to its price [42]. Quinagolide is 
well tolerated by approximately 95% of patients and 
it can be used for even longer than 12 months [43].  
It should be emphasised that this selective agonist of 
D2 receptors lowers the PRL level in approximately 50% 
of patients who were resistant to bromocriptine. The 
therapy is started with a dose of 25 μg for the first three 
days. After three days the dose is increased to 50 μg 
and for the subsequent three days of administration it 
is raised to 75 μg or more. The drug is taken once a day 
in the evening. The maximum daily dose is 300 μg [6].

In 90% of all treated cases of functional hyperpro-
lactinaemia the optimal PRL level and normalisation of 
the gonadal function can be achieved [34], in idiopathic 
functional hyperprolactinaemia the symptoms return 
after withdrawal of the drugs, and the PRL level increas-
es again. If there is a lack of response to the therapy with 
dopaminergic receptor agonists in the treatment of in-
fertility caused by hyperprolactinaemia, introduction of 
clomiphene citrate or gonadotrophins is recommended. 
The combination of clomiphene with bromocriptine is 
recommended in infertility related to ovulation distur-
bances, functional hyperprolactinaemia, and menstrua-
tion disturbances [10]. Administration of gonadoliberin 
should also be considered in this group of women [44]. 
In patients who, as well as hyperprolactinaemia, are di-
agnosed with the polycystic ovary syndrome adminis-
tration of dopamine receptor agonists is recommended 
as an adjuvant therapy. The drugs should not be given 
to patients who ovulate normally and whose PRL con-
centration oscillates within the norm or on a slightly el-
evated level [42]. In women planning pregnancy, whose 
prolactin concentration level is increased due to the 
pituitary tumour – macroprolactinoma, pharmacother-
apy is recommended in order to reduce the size of the 
tumour [34] until the compression symptoms subside.



Menopause Review/Przegląd Menopauzalny 16(1) 2017

5

In pregnant women with hypophyseal adenoma, ag-
gravation of symptoms and hyperplasia of the tumour 
are observed due to the action of oestrogens. It con-
cerns macroprolactinoma [2]. In the case of micropro-
lactinoma [34] an increase in the size of the tumour has 
not been observed. If the foetus is sufficiently mature 
to survive outside the mother’s organism, preterm ter-
mination of pregnancy is recommended and pharma-
cological therapy should be continued in puerperium. In 
early pregnancy, with concomitant neurological symp-
toms, treatment with bromocriptine or lisuride (ergot 
alkaloid) should be introduced. Bromocriptine is not 
teratogenic and it does not affect development of the 
foetus. It has the action of maintaining early pregnan-
cies. Opposite opinions can also be found in the litera-
ture; according to the reports of Rjosk and von Werder, 
bromocriptine has little effect in pregnant women. Sur-
gery is recommended in patients in whom pharmaco-
therapy is ineffective. In early pregnancy, when there is 
no reaction to pharmacological treatment, termination 
of pregnancy is recommended [37, 38].

The patient should be monitored during treatment. 
Measurement of blood PRL concentration is recom-
mended at monthly intervals. The treatment with dopa-
mine agonists is continued until the hormone concen-
tration is normalised and menstruation is restored [3]. 
When the patient has hypophyseal adenoma, the size of 
the tumour is checked by MRI examination once a year. 
When prolactin-secreting macroadenomas are present, 
MRI can be performed as often as every three months. 
Another indication to perform MRI examination more 
frequently is an increase in PRL concentration despite 
treatment and the onset of other additional symptoms 
such as galactorrhoea or vision disturbances [3]. The 
examinations necessary to be performed in women 
suffering from hypophyseal adenoma include an oph-
thalmic examination with the visual field assessment 
and bone density examination to check disturbances 
caused by hypogonadism. In patients who achieve nor-
malisation of PRL concentration in the blood and whose 
symptoms subside, the treatment can be discontin-
ued. Patients with microadenoma of the pituitary do 
not have to be treated after the menopause. Women 
with a hypophyseal tumour resistant to pharmacolog-
ical therapy should be treated with the highest doses. 
When pharmacotherapy fails, the option that remains 
is a neurosurgical procedure [3]. Tumours (especially 
macroadenomas) treated surgically show a tendency to 
relapse in 25-50% of cases. If surgical treatment does 
not cause the desired effects, radiotherapy as a com-
plementary treatment is the next step recommended 
in patients who plan to become pregnant. It should be 
mentioned that chemotherapy is of little effect in treat-
ment of malignant tumours of the pituitary [3]. 

Cases with diagnosed idiopathic infertility are also 
worth mentioning. Several incidental PRL measure-

ments can be within the normal range or PRL values 
can be slightly elevated but oscillate within the norm. 
However, regular determinations of blood serum PRL 
concentration indicate increased PRL concentration 
for several consecutive days at the beginning of the 
menstrual cycle (1st-3rd day of the cycle). This can be 
caused by high concentration of oestradiol at the be-
ginning of the cycle. It has been proven that in such 
patients administration of bromocriptine for consec-
utive cycles (from one to four) can lead to pregnancy 
[45]. This makes us suspect that hyperprolactinaemia, 
even transient, negatively affects other factors leading 
to conception and development of pregnancy: fertili-
sation, implantation, embryogenesis, and the function 
of the gestational corpus luteum [9]. Nowadays, when 
approximately 10-15% of couples are affected by in-
fertility, special attention should be paid to hormonal 
disturbances, among them – frequently occurring hy-
perprolactinaemia. Diagnostics of hyperprolactinaemia 
should be introduced even in the first stages of infer-
tility diagnostics. In light of all this information, close 
cooperation of a gynaecologist and endocrinologist, 
sometimes even a neurosurgeon, seems to be crucial.

Hyperprolactinaemia during the 
menopause

There is evidence that hyperprolactinaemia mostly 
affects young women in reproductive age. The incidence 
of the condition decreases with age. This is caused by 
a reduction in oestrogen concentration and thus inhi-
bition of lactotrophic cell stimulation. A lack of specific 
symptoms that characterise the course of the disease 
means that hyperprolactinaemia is not so commonly 
diagnosed among menopausal women. The blood PRL 
level is also spontaneously decreased in this group of 
women [46, 47]. Karunakaren S. et al. (2011) conducted 
research on a group of patients with hyperprolactinae-
mia: pregnant women, menopausal women, and men. 
They showed that the PRL level in the group of women 
after the menopause is normalised more often than in 
the remaining studied groups.

Hyperprolactinaemia caused by hypophyseal ade-
noma is mostly noted in women between 20 and 40 
years of age, and not in menopausal women [48, 49]. 
There are cases, however, that in patients using HRT 
adenomas increase their size [50]. Studies by Shimon 
et al. (2014), in turn, revealed that the pituitary tu-
mours in menopausal women have larger dimensions 
and are more invasive, in opposition to microadenomas 
diagnosed in younger patients. Hypophyseal adenomas 
also cause a significant increase in PRL values in the 
organism [47].

In patients during the menopause hyperprolactinae-
mia is manifested not only by the symptoms from the 
reproductive system [51-53]. Patients suffer from obesi-
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ty, impaired lipid metabolism, or even insulin resistance 
(it concerns even slim patients) [54]. Another problem 
is the influence of the increased prolactin level on bone 
mineralisation and osteoblast proliferation [55, 56]. 
Bone injuries, fractures, are more common in meno-
pausal women with high PRL concentration caused by 
hypophyseal adenoma [57]. It has been found that the 
elevated level of prolactin in menopausal women is re-
lated to decreased bone metabolism and osteoarthro-
sis [58]. Direct PRL action on osteocytes may be one of 
the causes [59]; another is a decreased oestrogen level 
caused by the action of prolactin [60] – it is confirmed 
by examinations of older patients whose treatment 
included dopaminergic agonists. It has been proven 
that treatment of hyperprolactinaemia in menopaus-
al women improves their bone mineral density (BMD) 
[61, 62]. The results of the studies were confirmed in 
the group of men with hyperprolactinaemia [63, 64]. 
It was noticed that the patients who received dopami-
nergic agonist drugs obtained an increase in BMD. Thus 
it is suggested that in examined menopausal women 
with hyperprolactinaemia bromocriptine should be 
included in the treatment as a means of prophylaxis 
[58, 65]. Cabergoline also exerts a beneficial effect in 
therapy of hyperprolactinaemia [66, 67]. Such treat-
ment improves insulin sensitivity of cells and the lipid 
profile, it decreases BMI and abdominal obesity (all the 
symptoms caused by high PRL concentrations) [68-70]. 
Treatment of women after the menopause is similar to 
treatment of young women – dopamine agonists are 
first-line drugs in hyperprolactinaemia therapy. The 
most frequently used bromocriptine causes a decrease 
in the size of the tumour as well as in the number of 
lactotrophic cells of the pituitary [63]. Such treatment 
brings good effects in both young and older patients. 
Other studies, in turn, suggest that when there are no 
symptoms of the disease in older patients with micro- 
and macroadenomas, MRI examinations should be per-
formed in order to assess the size of the tumour and 
its possible growth [71]. When characteristic symptoms 
of hyperprolactinaemia do not occur in menopausal 
women and the mass of the tumour is relatively small, 
giving no symptoms, treatment does not need to be 
introduced, but the patient should be monitored long 
term with MRI examinations [47]. 
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