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Evaluation of therapy with cabergoline in men with macroprolactinoma
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SUMMARY

Introduction: Pituitary gland adenomas producing prolactin
are one of the commonest hormonally active tumours. Phar-
macological treatment using of dopamine receptors agonists
is the therapy of choice in a case of prolactinoma. Bromocrip-
tine, which causes numerous side-effects is the most commonly
used drug. Recently, good results of therapy have been achieved
with cabergoline - a selective dopamine receptor agonist with
prolonged time of action.

The aim of the study was to evaluate therapy with cabergoline
of men with macroprolactinoma based on clinical, hormonal
and radiological examinations.

Material and methods: Ten men aged 18-65 (mean 41.9 #15.01
years) with the presence of a pathological mass in the pituitary
gland sized between 16.7 and 40.5 mm (mean 29.8 +9.38 mm)
and an elevated prolactin (PRL) level of between 37.3 and 4700
ng/mL (mean 1608.2 +1771.6 ng/mL) were included in the study.
The PRL and other trophic hormones levels were evaluated after
1, 3, 6 and 12 months, and tumour size was evaluated by mag-
netic resonance imaging examination after 12 months of therapy
with cabergoline.

Results: Therapy with cabergoline led to remission of headaches,
visual acuity correction, and a significant improvement in libido

STRESZCZENIE

Wstep: Gruczolaki przysadki produkujace prolaktyne naleza
do najczesciej wystepujacych hormonalnie czynnych guzéw
przysadki. Leczeniem z wyboru w przypadkach prolaktinoma
jestleczenie farmakologiczne przy uzyciu agonistow receptoréw
dopaminowych. Najczes$ciej stosowanym lekiem jest bromokryp-
tyna charakteryzujaca sie jednak licznymi dziataniami ubocz-
nymi. Od kilku lat dobre efekty leczenia uzyskuje sie, stosujac
kabergoline - selektywnego agoniste receptora dopaminowego
o przedtuzonym dziataniu.

Celem pracy byta ocena skutecznosci leczenia kabergoling mez-
czyzn z makroprolaktinoma na podstawie badan klinicznych,
hormonalnych i radiologicznych.

Material i metody: Badang grupe stanowito 10 mezczyzn
w wieku 18-65 lat (Srednia 41,9 #15,01) z obecnoscia patologicz-
nej masy w przysadce o wymiarach 16,7-40,5 mm ($rednia 29,8
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and erection in all patients. In 90% of patients, PRL normalisa-
tion was achieved, just the initial months of therapy. The mean
PRL serum concentrations were before, and after 1, 3, 6 and
12 months of therapy respectively, 1608.2 #1771.6 ng/mL and
263.4 £223.4,136.1 £244.7,91.31 £105.5 and 27.5 £57.7 ng/mL.
A significant tumour size reduction was observed: from 29.8
+9.4 mm to 23.2 £9.4 mm, a mean reduction of about 6 mm, or
25.1% (from 4-48.5%). No significant correlation between the
mean tumour size and PRL level was observed before or during
the treatment. A decreased testosterone level before the therapy
was proven, and its gradual increase during the treatment was
observed, but after 12 months no normal mean testosterone
concentration was achieved.

Conclusions: 1. The administration of cabergoline to patients
with macroprolactinoma is effective in reaching PRL level nor-
malisation as well as in tumour size reduction. 2. Therapy with
cabergoline significantly decreases the clinical symptoms of
hyperprolactinemia and neurological and ophtalmological
changes associated with the presence of a pathological lesion
in the pituitary gland. 3. Tumour size is not a predictive factor
for the effectiveness of therapy with cabergoline.

Key words: macroprolactinoma, cabergoline, therapy evalu-
ation.

49,38 mm) oraz podwyzszonym stezeniem prolaktyny (PRL) 37,3-
4700 ng/mL (Srednia 1608,2 +1771,6 ng/mL). Stezenia PRL oraz
pozostatych hormonéw tropowych byty oceniane po 1, 3, 6 oraz
12 miesiagcach, a ocena wielko$ci guza byta oceniana za pomoca
rezonansu magnetycznego po 12 miesigcach leczenia kabergoling.
WyniKi: Leczenie kabergoling doprowadzito u wszystkich pacjen-
tow do ustapienia boléw gltowy, poprawy ostrosci wzroku oraz
wyraznej poprawy w zakresie libido i erekcji. U 90% pacjentow
uzyskano normalizacje stezenia PRL juz po pierwszych miesia-
cach leczenia. Srednie stezenia PRL wynosity przed oraz po 1, 3,
6112 miesigcach leczenia odpowiednio 1608,2 +1771,6 ng/mL
oraz 263,4 +223,4,136,1 +244,7,91,31 +105,51 27,5 57,7 ng/mL.
Stwierdzono istotne Srednie zmniejszenie Srednicy guza z 29,8
+9,4 mm do 23,2 #9,4 mm, Srednio o ok. 6 mm, co stanowi 25,1%
(4-48,5%). Nie stwierdzono istotnej korelacji miedzy srednia
wielko$cig guza o stezeniem PRL przed oraz w trakcie leczenia.
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Wykazano obnizone stezenie testosteronu przed leczeniem,
obserwujac jego stopniowy wzrost w trakcie leczenia, jednak
po uptywie 12 miesiecy nie uzyskano prawidtowych srednich
stezen testosteronu.

WhioskKi: 1. Stosowanie kabergoliny u pacjentéw z makropro-
laktinoma jest skuteczne w uzyskaniu normalizacji stezenia
prolaktyny, jak rowniez czesciowej redukcji wielko$ci guza.

INTRODUCTION

2. Terapia kabergoling istotnie zmniejsza kliniczne objawy hiper-
prolaktynemii oraz wptywa na zmiany neurologiczne i okuli-
styczne zwigzane z obecno$cig patologicznej zmiany w przysadce
moézgowej. 3. Wielko$¢ guza nie jest czynnikiem predykcyjnym
dla efektywnosci leczenia kabergoling.

Stowa kluczowe: makroprolaktinoma, kabergolina, ocena
leczenia.

MATERIAL AND METHODS

Pituitary adenomas producing prolactin (PRL), which are
called prolactinomas, are hormonally active tumours repre-
senting 40% of all pituitary gland tumourous [1]. With respect
to their size, they are designated as either micro- (<1,0 cm) and
macroadenomas (21,0 cm) [2]. They appear between the sec-
ond and fifth decades of life in both sexes, though more often
in women [3, 4, 5]. The commonest clinical symptoms caused
by hyperprolactinemia in men are: decreased libido, impo-
tence, erectile disorders, and infertility, while galactorrhoea
and gynaecomasty are less common [6, 7, 8, 9]. This is why
men visit a specialist relatively late, usually when symptoms
deriving form the pathological mass in the pituitary gland,
such as headaches and eyesight disorders, occur. This is why
macroadenomas occur more often among men than among
women [10, 11, 12, 13, 14].

The treatment of choice in pituitary tumours producing PRL,
regardless of sex, is pharmacological treatment with dopamine
receptors agonists [12]. Neurosurgical methods are introduced
in patients resistant to or intolerant of drugs [15]. The aim
of the treatment is PRL level normalization, and associated
with this, return of proper pituitary gland function, return
of fertility and disappearance of both the neurological and
the ophtalmological symptoms associated with tumour size
regression [2, 11, 16]. Since the 1970s, bromocriptine, an unse-
lective dopamine receptor agonist, has been the basis of phar-
macological therapy [17]. By fusion and activation of the D2
receptor, bromocriptine effectively inhibits PRL secretion and
reduces the tumour size. It concerns about 50-70% of patients
with macroprolactinoma [18, 19, 20, 21]. Some patients suffer
from onerous side-effects such as nausea, orthostatic hypoten-
sion, severe vertigo and/or drowsiness [22]. These side-effects
often lead to the physician to terminating the therapy. Resist-
ance to the treatment also demands the introduction of other
drugs to decrease PRL level [21, 23, 24]. Recently, good effects
of therapy with cabergoline, a selective agonist of dopamine
receptors, have been observed [25, 26]. This drug, used 1-2
times a week because of its long biological half-life (65 hours),
decreases the PRL level and reduces the tumour size [27, 28,
29, 30]. As the same time, side-effects occur transiently or not
at all [22]. There have been reports in the literature as to the
great effectiveness of cabergoline in case of resistance to or
intolerance of bromocriptine [15, 31].

The aim of this study was the evaluation of cabergoline
therapy efficacy among men suffering from macroprolactinoma
based on clinical, biochemical and radiological research.
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Ten men aged 18-25 (mean age 41.9 #15.01 years) treated in
Department of Endocrinology, Metabolic Diseases and Internal
Diseases, Pomeranian Medical University in Szczecin (PMU)
or in the Outpatient Endocrinologic Clinic or directed to the
Department of Neurosurgery, PMU in 2008-2010 because of
secreting prolactin pituitary gland macroprolactinoma were
included in the study. The diagnosis was made on the basis
of clinical symptoms, clinical examination, prolactin serum
level analysis and pituitary gland MRI examination. Each
patient had a pathological mass in the pituitary gland visu-
alized of a size corresponding to a macroadenoma (tumour
size between 16.67 and 40.57 mm, mean 28.82 +9.38) and ele-
vated PRL level was observed: from 37.31-4700 ng/mL (mean
1608.17 #1771.58).

All patients had the remaining trophic hormones assayed
before the therapy onseti.e.: TSH, ACTH, FSH, LH, GH and also
cortisol, testosterone and fT4. Because of borderline GH level
and lack of inhibition in a glucose test and elevated IGF-1level,
mixed PRL and GH secreting pituitary tumour was diagnosed
in one patient. The characteristics of the examined group are
set out in Table 1.

The commonest symptoms reported by the patients were:
headaches - 4 (40%) patients, worsening of visual acuity - 3
(30%) patients, erectile disorders, decrease of libido - 5 (50%)
patients, deterioration of hairiness and less need to shave - 2
(20%) patients, sleepiness, fatigue - 4 (40%) patients, increased
body mass - 2 (20%) patients and gallactorrhoea - 1 patient
(10%). During the initial examination 8 (80%) patients were
diagnosed with a pituitary hypofunction within the thyroid
hormones axis, 6 (60%) patients within the gonadal axis with
a decreased testosterone level and decreased level of at least
one of gonadotrophins, and 2 (20%) patients within the adre-
nal gland axis.

The therapy was based on oral administration of cabergo-
line preparation (by Pfizer Europe Company) in the initial dose
of 0.5 mg twice a week gradually increasing to the dose that
effectively decreased PRL level. The treatment continuation
and the final dose of the drug depended on the patient’s clinical
condition improvement and PRL serum concentration.

Having considered the reports about the disorders within
heart valves, especially in patients taking more than 3 mg a day
(in Parkinson’s disease), all patients before the start therapy
had an echocardiography performed to exclude valvular dis-
orders and to make it possible to monitor the influence of the
drug given for the heart lesions.
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TABLE 1. Characteristics of the examined group of patients suffering from macroprolactinoma

Agein the

No mnitials "oetCL e niR el (ol D el I ol eyl i) gt (ng/m0)
(years) (mm) HR8.00 HRB8.00
1 W.M. 53 45.5 1640 5.39 5.46 3.61 5.85 0.883 9.57 68.94 0.05
2 B.R. 65 24 45 2.82 1.47 0.258 1.56 0.476 76 37.17 0.05
3 0.C. 23 24 837 2.46 3.5 1.6 4.28 1.17 23.66 59.73 0.1
4 K.M. 18 31 2318 3.94 3.82 0.103 3.03 0.343 2.45 32.39 0.05
5 B.W. 32 20 3731 1.23 0.294 <0.025 0.129 0.664 <1 12.8 31
6 K.A. 55 25 4700 1.89 2.13 3.43 1.09 0955  26.2 36.81 0.5
7 Z2.Z. 53 20 747.1 4.06 6.9 299 0.439 1.87 19.69 9.26 0.13
8 K.J. 43 30 448.33 1.95 0.945 0.42 0.977 0.51 5.4 24.6 0.43
9 G.R. 42 45.7 4701 1.85 0.431 0.158 221 0.627 17.77 Na 0.53
10 RM. 35 33 628 2.79 2.69 3.13 2.27 1 12.60 34.98 0.54
MN 41.9 29.82 1608.17 2.84 2.77 1.57 2.18 0.85 12.59 35.21 0.55
SD 15.01 9.389 1771.58 1.35 2.32 1.55 1.79 0.44 9.41 20.84 0.98
M 42.5 275 792.05 2.46 213 1.01 1.885 0.774 9.57 34.6 0.13
PRL - pituitary adenomas producing prolactin; MN - mean; SD - standard deviation; M - median; Na - not assayed.
TABLE 2. Pituitary adenomas producing prolactin (PRL) concentration and tumour size changes before and during the therapy with Cabergoline
PRL PRL PRL PRL . Max Cabergoline
No nitals EM) (i) (Eim) (nglml) gl el (EEUCES contraled oy oC, - dosewhile
T after 1 mth S Aiths RS normalization the therapy size dose (mg) (mg)
1 W.M. 1640 7,43 1,97 1,69 4,16 1 45,5 41,9 2 1
2 B.R. 45 Na 0,241 0,126 0,136 3 24 18 1 1
3 0.C. 837 396,8 143,9 78,87 27,85 12 24 20 5 3
4 K.M. 2318 Na 703 255,8 178,9 ns 31 18 7
5 B.W. 37,31 Na 0,197 Na 0,144 3 20 12,3 1 1
6 K.A. 4700 Na 229 22,34 4,73 6 25 24 4 2
7 Z2.Z. 7471 463 Na 136,6 25,13 12 20 16 4 3
8 K.J. 448,33 416,6 2,26 Na Na 3 30 25,2 4 3
9 G.R. >4700 33,16 8,4 3,09 391 3 45,7 37 2,5 2,5
10 RM 628 Na Na 232 2,4 12 33 19,8 4 4
MN 1608,17 263,40 136,12 91,31 27,48 6,11 29,82 23,22 3,45 2,28
SD 1771,58 223,40 244,72 105,52 57,74 4,59 9,389 9,376 1,86 1,09
M 792,05 396,8 533 50,61 4,16 3 27,5 19,9 4 25
MN - mean; SD - standard deviation; M — median; Na - not assayed.
TABLE 3. Mean FSH, LH, T, TSH and fT4 before and during the therapy with cabergoline
FSH FSH FSH LH LH LH T T T TSH TSH fT4 T4

before after6 after12 before after6 after12 before after6 after12 before after12 before after12
therapy  mths mths  therapy  mths mths  therapy  mths mths  therapy mths therapy mths

’l\gs:ln 2.84 2.73 2.70 2.77 1.48 1.83 1.57 2.16 2.29 2.18 1.49 0.85 1.08
SD 1.35 1.84 1.73 2.32 1.14 1.33 1.55 1.58 1.51 1.79 1.80 0.44 0.295
M 2.46 2.31 2.58 213 1.58 2.06 1.01 1.77 2.06 1.89 0.53 0.77 1.19

SD - standard deviation; M — median.
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In the cases of hypofunction within the particular axes
L-tyroxine in doses from 25-125 ug/day and hydrocortisone in
doses 20-40 mg/day were administered apart from cabergoline.

In this study a year-long period of therapy with cabergoline
was analyzed in patients with macroprolactinoma, although all
of them are still under supervision of Outpatient Endocryno-
logic Clinic. The PRL serum level was assayed before and after
1, 3, 6 and 12 months of treatment, and the level of remaining
hormones before and after 6 and 12 months.

Hormonal tests were performed in the Central Labora-
tory of Autonomous Public Clinical Hospital (APCH) No 1
in Szczecin using immunoenzymatic methods. The normal
range for PRL was 1.8-15.9 ng/mL, for FSH 1.5-12.4 mIU/mL,
for LH 1.7-8.6 mIU/mL, for testosterone 2.8-8.0 ng/mL, for
TSH 0.27-4.2 plU/mL, for free fT4 0.93-1.7 ng/dL, for cortisol
6.2-19.4 png/dL, and for ACTH 4.7-48.8 pg/mL. The imaging
studies were performed in The Magnetic Resonance and Com-
puter Tomography Laboratory of APCH No 1in Szczecin or in
West Pomeranian District Hospital in Szczecin.

The comparison of statistical significance of hormonal tests
results was performed with a nonparametric Wilcoxon rank
sum test. The evaluation of correlation of 2 measurable constant
features was performed by calculating the Spearman rank cor-
relation factor. The acceptable significance level of type I error
(p - the level of test significance) was chosen as 0.05.

RESULTS

Therapy with cabergoline led in all examined patients with
macroprolactinoma to the remission of headaches, and sig-
nificant visual activity improvement, especially in one case,
in which the improvement occurred just a few days after the
therapy had begun. A significant improvement of sexual func-
tions such as libido and erection occurred. No side effects were
observed during therapy with cabergoline.

Table 2 sets out the PRL serum concentration and tumour
size in MRI examination during the therapy with cabergoline.
A statistically significant reduction of PRL serum level after
just a month of treatment was proved. The mean concentration
(=SD) of PRL level before and after 1, 3, 6 and 12 months of the
treatment were respectively 1608.17 +1771.58 ng/mL and 263.40
+223.4,136.12 £244.72, 91.31 +105.52 and 27.48 +57.74 ng/mL.
In 90% of all patients normalisation of serum PRL level was
reached. Only in the case of one patient, designated with No 4,
did serum PRL concentration not reach the normal range after 12
months of the therapy, although these levels were significantly
lower than initially, respectively 178.9 ng/mL and 2318 ng/mL.

The time from the therapy onset to PRL serum concentration
normalization varied between one and 12 months, on average
6.11 +4/59 months. Maximal doses of cabergoline used varied
from 1-7 mg per week. The mean (+SD) maximal weekly dose
of cabergoline was 3.45 +1.86 mg. No correlation was observed
between the cabergoline dose size and PRL serum concentra-
tion during the treatment. However, a significant correlation
was observed between cabergoline dose and the time required
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for PRL serum concentration normalization, i.e. the higher
the dose of the medicine, the shorter the time needed for PRL
serum normalisation.

A statistically significant mean tumour size reduction from
29.8 £9.4 mm to 23.2 +9.4 mm was observed. Figure 1 presents
the size of tumour in MRI examination before and after the
treatment with cabergoline in particular patients. Reduction
of macroadenomas size after 12 months of therapy with caber-
goline varied between 4% and 48.5%. No statistically signifi-
cant correlation between the mean tumour size before the
treatment and the PRL level before and during the treatment
was observed. Nor was such a correlation observed between
the initial tumour size and the time of reaching prolactin level
normalization as well as the administered cabergoline dose.

50 -

B max tumor size before therapy ‘
45 O max controlled tumor size I

40

35 A

30 1

25 A

20 4

max tumor size (mm)

15 1

10 A
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FIGURE 1. Changes in maximal tumour size after 12 months of therapy with
cabergoline

The behaviour of the mean serum gonadotropins, testo-
sterone, thyrotropin and thyroxine concentration in exam-
ined patients before and after 6 and 12 months of the treat-
ment is presented in Table 3. A decreased mean testosterone
level before the treatment was observed, as well as its gradual
increase during the cabergoline administration, but after 12
months of the therapy the normal mean testosterone level
wasn’t reached. No significant correlation was observed
between the PRL level and testosterone concentration dur-
ing the treatment. Neither low mean gonadotrophins (LH and
FSH) level before the treatment, nor its significant increase
during the cabergoline treatment was observed. The mean
serum thyrotropin levels before and during the treatment
were within the norms; mean fT4 level before the treatment
was decreased and became normal during the cabergoline
therapy and substitutional treatment with L-thyroxine.

DISCUSSION

Pituitary gland adenomas secreting PRL as well as micro- as
macroprolactinomas, as the only one from the hormonally
active pituitary gland tumours can be treated with conserva-
tive therapy [11, 23, 32, 33]. [t derives as much from biochemical
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as from radiological response to oral pharmacological ther-
apy [23, 34]. Dopamine receptors agonists effectively decrease
the level of prolactin and reduce the tumour mass, sometimes
leading to its disappearance [26, 27, 35, 36]. Such effects are not
observed in adenomas producing GH, TSH, ACTH or gonado-
trophins. Because of this, these tumours demand the surgical
treatment [37, 38].

In some cases of hormonally inactive adenomas and other
tumours located in sellar-suprasellar region, PRL levels may be
elevated due to pressure on dopamine tracts [17, 33, 39]. Most
our patients had significantly elevated serum PRL levels and
the diagnosis of macroprolactinoma was evident. However,
2 patients had prolactin levels of 37.31 ng/mL and 45.0 ng/mL
respectively, which are only 2-3 times ULN for serum PRL
levels. Absence of PRL response to metoclopramide test and
reduced size of tumours in response to cabergoline treat-
ment may confirm the diagnosis of prolactinoma [40]. Lower
baseline PRL levels in one of these patients may be a result
of previous short-term bromocriptine therapy [18, 19, 20, 22].
Pituitary adenomas producing prolactin levels shown in Table 1
(37.31ng/mL) were determined 2 weeks after the completion
of bromocriptine therapy and baseline levels were given in
different units, yielding the result of 17760 mIU/mL (normal
range: 86-324 mIU/mL). Hook effect should also be consid-
ered but PRL levels following serum dilution were not deter-
mined [14, 33, 39, 40].

There is information in the literature about the greater effec-
tiveness of bromocriptine with regards to microadenomas
rather than macroadenomas [23]. The administration of selec-
tive D2 receptor agonists e.g. cabergoline or quinagolide effec-
tively reduces tumour size as well as leading to PRL level nor-
malisation in patients with micro- and macroprolactinoma [41,
42]. Cabergoline is useful in cases of resistance to bromocriptine
or quinagolide [15, 29, 31]. In our study, a high effectiveness of
cabergoline in PRL level normalisation was proved (n) in 90%
of patients. Our own research is confirmed by the reports of
Biller et al. [25], Pinzone et al. [43] and Ferrari et al. [35] who
stated the PRL normalisation in respectively 73%, 79% and
90% in patients with macroprolactinoma. Colao et al. [36] found
PRL level normalisation to be reached by 75.6 and 80% of men
with macroprolactinoma and microprolactinoma respectively
during 2 years of therapy.

Our own results are also consistent with the research of
other authors, who confirm the normal PRL level return just
at the beginning of the therapy [27, 44, 45, 46, 47]. Ono et al.
found up to 83% of patients reached the normal level during
the three months after therapy onset [44]. However, Corsello et
al. [45] in the group of 10 patients with giant pituitary tumours
observed a significant reduction of PRL level up to 96% and
persistent normalization in 50% of patients during 3-6 months
after the pharmacological therapy had begun.

In our own research we reached a significant reduction of
tumour size in all patients, and this reduction was on average
6 mm, i.e. 4-48,5% (mean 25,1%). The data from literature sug-
gests a diverse response of macroadenomas secreting prol-
actin to cabergoline treatment, ranging from total atrophy
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of the tumour to reduction of just a few percent [36, 37, 45,
46, 47]. Corsello et al. [45] found that reduction of the tumour
size achieved after 12 months of cabergoline administration
was 95% (in 3 patients), 50% (in 4 patients) and 25% (in 2
patients).

Colao et al. obtained a very good response to the ther-
apy [36, 47]. In one study, cabergoline led to a more than 80%
reduction of tumour size in 14 out of 23 (61%) patients after
only 3 months of therapy [36]. In their second study, the reduc-
tion was 73.7% in compared to its maximal size before treat-
ment [47]. Total remission of adenoma was observed in 30% of
examined with macroprolactinoma after 24 months of treat-
ment [36].

Based on data from the literature, it can be stated that two
processes during the therapy with dopamine agonists influ-
ence the change in tumour size - fibrosis and tumour ischaemia.
Menucci et al. [48], in 24 patients treated with neurosurgery,
proved the presence of fibrosis in histopathological exami-
nation after the surgery. This process was present in 77% of
patients previously treated with bromocriptine, but in only 22%
of patients taking cabergoline. However, Manuchehri et al. [49],
based on the evaluation of contrast flow changes in MRI exami-
nation, demonstrated a decrease in tumour perfusion and its
ischemia, just after the short-term administration of selective
dopamine receptor agonists. This can partially explain the
better effect of cabergoline in comparison to bromocriptine
in attaining a complete remission after neurosurgical treat-
ment.

In our study, the patient who had the biggest tumour size
reduction didn’t reach the PRL level within the normal range,
despite the large dose of cabergoline (7 mg). The symptoms of
hypogonadism and low level of testosterone remained, together
with normal gonadotropins level. The young age of the patient
(18 years) and the lack of fully developed puberty features,
inspired to consider the surgery in this patient [15, 32, 50, 51].

Analysing the tumour size and its influence on the PRL
level in our own material, we found no correlation between
the tumour size before the treatment and the time to reach
the PRL normalization. Similarly, Shimon et al. found no such
correlation in 12 treated patients with adenomas larger than
4 cm [52]. Tumour size does not significantly influence PRL
concentration changes during therapy, as has been proved
by Bolko et al. [53].

In our own study, we found an influence of the dose of admin-
istered cabergoline on the time needed to achieve normal serum
level of prolactin, i.e. the higher the dose, the shorter the time
to reach normalization. However, no correlation between the
tumour size and the cabergoline dose needed to reach the
normal PRL level was observed. This finding is confirmed by
the study of Colao et al. study [36], in which PRL level normali-
sation during 2 years of treatment was reached via a similar
dose of dopamine receptor agonist in 75.6% and 80% of men
respectively with macroprolactinoma and microprolactinoma.
However, research by Verhelst et al. [28] indicated the necessity
of a bigger dose of cabergoline in patients with macroprolac-
tinoma compared to those with microprolactinoma, as well
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as with idiopathic hyperprolactinemia. This demands further
investigation.

Numerous reports from the literature indicate a good
tolerance of cabergoline during the therapy [23]. According
to Pontikides et al. [46], a good tolerance and few side-effects
occur during the long-term therapy with cabergoline at
a dose of 0.5-2 mg. Biller et al. had a similar observation using
0.5-3.0 mg [25]. However, Colao et al. [47] observed mild nausea
lasting for 2 days in 1 patient who had previously had numerous
side-effects demanding termination of the therapy with bro-
mocriptine. Also, a high dose of cabergoline (7 mg per week) in
the research by Shimon et al. [52], administered in the case of
giant adenomas therapy, was not accompanied by the presence
of side effects and reduced the mean size of the tumour mass by
47% £21%. In our study, a patient receiving 7 mg of cabergoline
per week also had no side-effects, and the tumour size, despite
the lack of prolactin level normalization, was reduced of 48.5%.

The aim of therapy with cabergoline is to obtain remission
of the clinical symptoms of hyperprolactinemia as well as of
the distress deriving from the presence of the pathological
mass in pituitary gland, such as eyesight changes and head-
aches [14, 34, 47]- According to Pinzone et al. [43], men with
macroprolactinoma more often suffer from headaches while
sexual dysfunction and testosterone deficiency concern all
men regardless of the tumour size [54].

All our patients had a significant improvement in their libido
and erection, although the testosterone levels reached after
12 months of therapy were below the normal range. Such result
could be associated with the 12 months observation period,
because some authors indicate the normalisation of gonadal
axis parameters after 24 months of therapy [49, 52]. However,
De Rosa et al. [55] reported testosterone level normalisation
after just 6 months of therapy.

Prolactin is necessary for the proper spermatogenesis proc-
ess, and its normal concentration is demanded for the normal
testes functioning. However, an excess of this hormone disturbs
the gonadal axis function and disturbs the sexual functions
including fertility by worsening the sperm quality [56]. There-
fore, the return of potency and libido derives from the PRL and
secondarily from gonadotrophins and testosterone normali-
sation. The reduction of tumour size is associated then with
headaches remission and field of vision correction [34, 43, 52].
Our own research is consistent with the Corsello et al. study [45],
which found a visual acuity improvement and a complete remis-
sion of headaches in patients with prolactinoma larger than
4 cm and a significant improvement of sexual functions in 6 out
of eight patients despite a still abnormal testosterone level. An
improvement of sexual functions and a 100% return of fertil-
ity was observed by Biller et al. [25]. Fertility seems to return
faster if cabergoline is used rather than bromocriptine [57]. Sev-
eral studies by De Rosa et al. have confirmed gonadal function
improvement in 66.7% of men suffering from hyperprolactine-
mia, and also testosterone normalisation, return of libido and
potency, and a partial improvement of sperm quality after just
6 months of therapy, plus its further amelioration as therapy
continues [55, 57, 58, 59].
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CONCLUSIONS

Cabergoline administration in patients with macroprolactin-
oma is effective in reaching PRL level normalisation as well as
in tumour size reduction.

Therapy with cabergoline significantly decreases the clini-
cal symptoms of hyperprolactinemia and the neurological
and ophtalmological changes associated with the presence
of a pathological lesion in the pituitary gland.

Tumour size is not a predictive factor in the effectiveness
of therapy with cabergoline.
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