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Context: Cabergoline fails to normalize hyperprolactinemia in a considerable proportion of pro-
lactinomas, especially macroadenomas.

Objective: We examined the effect of individualized high-dose cabergoline treatment on hyper-
prolactinemia in prolactinomas.

Patients: The study included 122 women and 28 men (93 microadenomas and 57 macroadenomas).
Forty-seven had undergone transsphenoidal surgery. According to the preceding medical treat-
ment, the participants were separated into untreated (group U; n = 60), intolerant (group I; n =
64), and resistant (group R; n = 26) groups.

Interventions: We promptly increased cabergoline dose on the basis of individual prolactin levels.
Length of treatment was 1 yr.

Results: Cabergoline normalized hyperprolactinemia in all patients except one. The proportion of
prolactin normalization in both groups U and | was 83% at 3 months and 95% at 6 months. By contrast,
that in group R was 35% at 3 months and 58% at 6 months. Mean cabergoline dose in milligrams per
week at the time of prolactin normalization was 2.0 = 0.3 in group U, 0.9 = 0.1 in group |, and 5.2 =
0.6in group R. Prolactin normalization rate at the 3 mg/wk dose was 84% overall but only 35% in group
R. Serum progesterone or testosterone levels, diminished in 122 women or 16 men, respectively, were
recovered in all except one resistant and four postmenopausal or panhypopituitary patients.

Conclusion: Individualized high-dose cabergoline treatment can normalize hyperprolactinemia
and hypogonadism in nearly all prolactinomas irrespective of tumor size or preceding treatments.
Hyperprolactinemia could be controlled in poor responders within 1 yr with doses higher than 3
mg/wk. (J Clin Endocrinol Metab 93: 4721-4727, 2008)

he first-line treatment of prolactin (PRL)-producing pitu-
T itary tumors, prolactinomas, is administration of dopa-
mine receptor agonists (1, 2). The standard dopaminergic
agonist has been bromocriptine, whereas cabergoline, an ultra-
long-acting dopamine D, receptor agonist, has been increasingly
used in recent years. Cabergoline is superior to bromocriptine in
terms of both efficacy and tolerability (3, 4). With a higher af-
finity and selectivity to pituitary D, receptors and a longer half-
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life (43 h) in serum than bromocriptine, cabergoline exhibits a
greater ability to normalize hyperprolactinemia and restores an
ovulatory cycle in patients with tumoral and nontumoral hyper-
prolactinemia (4, 5). These clinical benefits can be shared by
those patients who have been intolerant or resistant to bro-
mocriptine or other dopamine agonists (6-8).

Many clinical investigators have provided information about
how to treat hyperprolactinemia with cabergoline, including

Abbreviation: PRL, Prolactin.

jcem.endojournals.org 4721

20z IudY 61-U01s8NB A 1716 L292/12L1/Z LIEE/PIOIME/WSN/0D:dNO-OILISPEOE//:SARY WO PAPEOIUMOQ



4722 Ono et al. Cabergoline Treatment of Prolactinomas

starting doses, frequency of administration, dose escalation, ef-
fective doses, and adverse effects (3). In general, cabergoline is
started at 0.25-0.5 mg/wk and given once or twice a week; the
dose is escalated at 2- to 3-month intervals, and the therapeutic
dose is distributed from 0.5-1.0 to 3.0-3.5 mg/wk in most cases
(4-17). With this regimen, cabergoline achieved normalization
of hyperprolactinemia in 81-96 % of microprolactinomas and in
61-83% of macroprolactinomas (4-19). This demonstrates a
fairly high success rate of cabergoline treatment but simulta-
neously reveals that despite cabergoline treatment, hyperpro-
lactinemia persists in a considerable proportion of prolactino-
mas, especially macroadenomas.

In this prospective study, we carried out individualized high-
dose cabergoline treatment for 1 yr to normalize hyperprolactine-
mia in 150 patients with prolactinomas. High-dose treatment
means the use of higher than usual therapeutic doses and the prompt
escalation of cabergoline doses. Among individual patients who
showed varying degrees of drug responsiveness, this therapy was
directed at poor responders: previously resistant patients whose
PRL had not been normalized despite long-term treatment with
high-dose bromocriptine and newly resistant patients who did not
respond well to cabergoline despite receiving medical treatment for
the first time. With this therapeutic strategy, we achieved a very high
rate of PRL normalization without any dropout.

Patients and Methods

Patients

This clinical study included 150 patients with prolactinomas con-
sisting of 122 women and 28 men (Table 1). Mean age was 33.4 yr (range
19-79 yr). This study was approved by the Medical Ethical Committee
of Tokyo Women’s Medical University. Informed consent was obtained
from all patients. Of the 150 patients, 47 had undergone transsphenoidal
surgery, and two of the surgical patients subsequently received radio-
therapy before cabergoline treatment. Of the 122 women, 66 reported
amenorrhea and 53 reported irregular menstrual cycles. Of the remain-
ing three females, two were postmenopausal and one had postoperative
panhypopituitarism. Galactorrhea was observed in 39 female patients.
Of the 28 male patients, 11 reported decreased libido and one of them

TABLE 1. Clinical characteristics of 150 patients with
prolactinomas treated with cabergoline

All Group U Group | Group R
(n = 150) (n = 60) (n = 64) (n = 26)
Sex 122F28M 43 F17M  60F4AM 19F/7 M
Age (yr)? 334+97 323+9.1 334*86 36.3*+129
Basal PRL 570 = 141 1065 + 331 129+ 15 515+ 209
(ng/liter)?

(Range) (53-14,416) (78-14,416) (53-770) (80-5,024)
Microadenoma 93 33 52 8
Macroadenoma 57 27 12 18
Surgery 47 10 19 18
Radiotherapy 2 0 0 2

Group U represents previously untreated patients, group | indicates patients
intolerant to previous other dopamine agonist therapy, and group R shows those
resistant to previous other dopamine agonist therapy. F, Female; M, male.

2 Values are expressed as mean = sp.

b Values are expressed as the mean * sem.
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had postsurgical panhypopituitarism. Visual field disturbances were re-
ported by seven men only.

According to the preceding medical treatment, patients were divided
into three groups (Table 1). Group U consisted of 60 previously untreated
patients. Group I consisted of 64 patients who had shown intolerance to
other dopamine agonists. Group R consisted of 26 patients who had
shown resistance to other dopamine agonists. Patients in group [ had a
history of taking bromocriptine or terguride for 7 wk to 12 months but
because of side effects could not continue to take a minimal effective dose
of either drug every day. Patients in group R were those in whom bro-
mocriptine failed to normalize hyperprolactinemia despite long-term
(more than 6 months) treatment with high doses ranging from 15 to 75
mg/d. Of the 79 female patients in groups Iand R, 58 wanted to conceive.

Diagnosis of prolactinomas

Prolactinoma was diagnosed by excluding disorders other than prolacti-
nomas that cause hyperprolactinemia, demonstrating persistent hyperpro-
lactinemia on at least three separate occasions, and detecting pituitary ad-
enomas radiologically. Magnetic resonance imaging was used to visualize
pituitary tumors and consisted of T1-weighted coronal and sagittal images
before and after gadolinium injection and sagittal T2-weighted images.

Of the 150 prolactinomas, 93 were microadenomas less than 1 cm in
diameter with serum PRL levels greater than 50 pg/liter and 57 were
macroadenomas greater than 1 cm with PRL levels greater than 200
pg/liter, including 10 huge adenomas measuring greater than 3 ¢cm in
diameter. The final diagnosis was made after having confirmed unequiv-
ocal tumor shrinkage in response to medical treatments in nonsurgical
patients or with immunohistochemical staining of excised adenomas in
surgical cases. When adenomas were invisible on magnetic resonance
imaging, cases were diagnosed as idiopathic hyperprolactinemia and
those patients were excluded from this study.

Protocol of cabergoline treatment

Cabergoline was started at a standard weekly dosage and schedule,
i.e. 0.25-0.5 mg twice a week. The starting doses were 0.25 mg for
patients in groups U and I and 0.5 mg for patients in group R. A max-
imum daily dose was set at 3 mg/d, and when higher doses were required,
cabergoline was given three to four times a week. Bromocriptine that had
been given to resistant patients was switched to cabergoline after a 2- to
4-wk washout period. Serum PRL was measured every 2 wk for the first
month and once a month thereafter until the end of this study. Caber-
goline was incrementally dose adjusted on the basis of individual post-
treatment PRL values until amelioration of hyperprolactinemia. This
adjustment was carried out on the day of or within a few days after blood
withdrawal for PRL measurement. For the initial 3 months, cabergoline
was increased by 0.5 mg/wk at 2- to 4-wk intervals at a maximum in-
cremental rate of 3 mg/wk per 3 months. Cabergoline was maintained at
the dose at which PRL was first normalized. If PRL was not normalized
at 3, 6, or 9 months, cabergoline was further increased at a maximum of
3 mg/wk in the next 3 months.

Drug compliance and side effects were carefully monitored by inter-
view or through facsimile or E-mail. When side effects developed on dose
escalation, medication was increased in smaller increments or at longer
intervals than 2—-4 wk, usually after side effects dissipated. Alternatively,
cabergoline was given once more at the same dose, i.e. three times a week.

Hormone measurement

Serum PRL was measured by RIA or ELISA in our university labo-
ratory using World Health Organization 2nd international reference
preparation-PRL (83/562) as a reference preparation. The RIA kit (Eiken
Chemical Co. Ltd., Tokyo, Japan) was used until January 2002, when it
was substituted with the ELISA kit (Tosoh, Tokyo, Japan). The corre-
lation coefficient (r) between PRL values measured by RIA and ELISA
was 0.985. The normal range of serum PRL was 1.8-15 pg/liter for men
and women at the nonovulatory, i.e. follicular or luteal, phase with either
kit. Serum testosterone and progesterone levels were determined by
ELISA kits (Roche Diagnostics Inc., Tokyo, Japan). The normal range of
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FIG. 1. Time course of changes in mean (%sem) prolactin levels after cabergoline
treatment in three groups of patients with prolactinomas. Filled circle, untreated,;
open square, intolerant; open triangle, resistant. The number in parentheses
indicates the number of patients in each group. The inserted figure illustrates
percent changes in mean prolactin levels with baseline values in each group
being 100%. Error bars too small to plot were omitted.

testosterone in men was 284-799 ng/dl and that of progesterone in
women was 0.2-1.5 ng/ml in the follicular phase and 1.7-27 ng/ml in the
luteal phase.

Statistical analysis

Serum PRL, testosterone, and progesterone values and cabergoline
doses are presented as means = SEM. Statistical analysis was performed by
paired ¢ test or ANOVA followed by nonparametric Wilcoxon rank test
where appropriate. A value of P < 0.05 was considered to be significant.

Results

Effects of cabergoline on serum PRL levels

Figure 1 shows time courses of changes in mean (* sem) PRL
levels after cabergoline treatment in three groups of patients. The
inserted figure indicates percent changes in mean PRL values
with pretreatment values in each group being 100%. Serum PRL
levels before treatment are shown in Table 1. Cabergoline rap-
idly inhibited serum PRL levels in all three groups of patients.
Elevated PRL in groups U and I showed a greater and more rapid
decrease than that in group R in response to cabergoline; at 1
month, the decrease was 91.5% in group U and 85.2% in
group I, in contrast to 53.4% in group R. Posttreatment PRL
in groups U and I was stabilized at 3-4 months, whereas that
in group R decreased progressively until 7 months and there-
after declined very slowly. Mean PRL fell into the normal
range at 2 months in group I, at 4 months in group U, and at
10 months in group R.

Cumulative normalization rate of hyperprolactinemia
Figure 2 illustrates sequential changes in the cumulative per-
cent normalization rate of hyperprolactinemia in three groups of
patients. Normoprolactinemia was achieved by 1 month in
50.0% of the patients in group U and 54.7% in group I but in
none in group R. By 3 months, PRL normalization increased to
83.3% in group U and 82.8% in group I but was only 34.6% in
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FIG. 2. Sequential changes in cumulative percent normalization rate of prolactin
after cabergoline treatment in three groups of patients with prolactinomas. Black
column, untreated; white column, intolerant; hatched column, resistant. The
number in parentheses indicates the number of patients in each group.

group R. Hyperprolactinemia persisted in 38 patients with a
mean value of 64 = 12.3 ug/liter (range 17-384 ug/liter). By 6
months, cumulative PRL normalization reached 95.0% in group
Uand 95.3% in group I, whereas thatin group R remained lower,
at57.7%. Atthis time, 17 patients were hyperprolactinemic with
a mean PRL level of 46 + 8.2 ug/liter (range 18-157 ug/liter).
The normalization rate of hyperprolactinemia in these 17 pa-
tients continued to rise slowly but steadily after 6 months, and by
12 months normoprolactinemia was achieved in all patients ex-
ceptoneingroupR (99.3%). This exceptional case wasa woman
with macroadenoma and multiple endocrine neoplasia type 1.
The final PRL normalization rate in group R was 96.2%.

In terms of tumor size, cuamulative PRL normalization rates at
3, 6,and 12 months were 86.0, 93.5, and 100%, respectively, in
93 microadenomas and 56.1, 80.7, and 98.2%, respectively, in
57 macroadenomas. Resistant adenomas accounted for 8.6% of
microadenomas and 31.6% of macroadenomas (Table 1).

The number and cumulative percentage of patients who
attained normoprolactinemia according to weekly
cabergoline dosage

In Fig. 3A, the numbers of patients who attained normopro-
lactinemia are illustrated as three separate groups in terms of
cabergoline dosage ranging from 0.5 to 12 mg/wk. In a majority
of patientsin groups U (81.7%) and I (98.4%), the weekly caber-
goline dosage required for PRL normalization was distributed at
low levels of 0.5-2.0 mg/wk, whereas no patient in group R
attained PRL normalization with doses less than 2 mg/wk and 20
of the 26 patients (76.9%) required doses equal to or greater than
3 mg/wk. The mean weekly dose of cabergoline at the time of
PRL normalization was 5.2 = 0.6 mg in group R, which was
significantly (P < 0.0001) greater than 2.0 * 0.3 mg in group U
or 0.9 £ 0.1 mg in group 1.

Figure 3B shows the cumulative percentage of patients who
achieved normoprolactinemia plotted against cabergoline doses
ranging from 0.5 to 12 mg/wk. The absolute number of patients
is shown beside each marking. In group I, normoprolactinemia
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FIG. 3. Numbers of patients who achieved normoprolactinemia in terms of weekly cabergoline dosage.
The number in parentheses indicates the number of patients in each of three groups. A, The absolute
numbers of patients and cabergoline doses (milligrams per week). Black column, untreated; white column,
intolerant; hatched column, resistant. B, The cumulative numbers (percent) of patients and cabergoline
doses (milligrams per week). Filled circle, untreated; open square, intolerant; open triangle, resistant. The

cumulative absolute numbers of patients are shown beside each marking.

was attained in 48.4% of patients at a dose as low as 0.5 mg/wk,
in 78.1% at 1 mg/wk, and in all patients at 3 mg/wk. In group
U, PRL was normalized in 21.7, 65.0, and 88.3% at doses of
0.5, 1, and 3 mg/wk, respectively, and dose escalation to
11 mg/wk was necessary to achieve complete normalization.
On the other hand, hyperprolactinemia in group R was not
normalized at a dose of 0.5-1.0 mg/wk. The rate of PRL nor-
malization gradually increased to 34.6, 73.1, and 88.5% at 3, 6,
and 9 mg/wk, respectively, finally reaching 96.2% at the highest
dose of 12 mg/wk.

Overall PRL normalization rate in terms of weekly cabergoline
dosage was 84.0% at 3 mg, 92.0% at 6 mg, and 97.3% at 9 mg.

Recovery of gonadal and visual function

Other than two postmenopausal women, one panhypopitu-
itary woman, and one panhypopituitary man, 119 female and 27
male patients were evaluated for recovery from hyperprolactine-
mic hypogonadism after cabergoline treatment.

Of the 66 patients with amenorrhea, 65 resumed withdrawal
bleeding. These 65 patients, along with 53 patients with irregular

12345678 9101112
Cabergoline dose (mg/week)

ble 2). In the remaining 12 men, pretreat-
ment testosterone was normal but appar-
ently rose in 10 of these patients after PRL
normalization, resulting in a significant in-
crease in the mean value from 396 * 37 to
537 £ 36 ng/dl (P < 0.0001). Decreased li-
bido, reported by 10 of the 15 testosterone-
deficient men, was recovered in all patients.
Visual field defects disappeared in all seven men within 1-3 months
after cabergoline treatment. Two of them belonged to group R.

Side effects of cabergoline

Of the 150 treated patients, 14 reported 19 events of side
effects, which included headache (n = 6 patients), stomach dis-
comfort (n = 4), dizziness (n = 3), constipation (n = 2), sleep-
iness (n = 1), anorexia (n = 1), nasal obstruction (n = 1), and leg
edema (n = 1). All effects were minimal and transient, disap-
pearing within 2—4 wk. There were no apparent psychiatric side
effects. None of the patients dropped out during treatment.

Discussion

Cabergoline suppressed hyperprolactinemia in all patients with
prolactinomas. There were no dropout or nonresponder pa-
tients. The 99.3% normalization rate of hyperprolactinemia that
we achieved was greater than those previously obtained with

TABLE 2. Serum levels of progesterone in female patients and testosterone in male patients who had no irreversible change or
damage on the pituitary-gonadal axis and achieved normoprolactinemia following cabergoline treatment

Hormones Group n Before cabergoline After cabergoline P value
Progesterone (ng/ml) Overall® 118 0.37 = 0.01 12.6 + 0.44° <0.0001
(Range) (0.20-0.88) (3.3-25.4)
Testosterone (ng/dl) Overall® 27 212 =37 464 + 27 <0.0001
(Range) (20-626) (288-793)
Normal 12 396 = 37 537 = 36 <0.0001
(288-626) (348-793)
Deficient 15 64 = 11 405 *= 32 <0.0001
(20-195) (288-630)

Serum progesterone and testosterone presented as before and after cabergoline treatment are those determined before cabergoline administration and after
normalization of hyperprolactinemia or resumption of regular menses, respectively. Hormone values in individual patients were obtained from single measurement or as
means of two separate determinations before cabergoline and as means of at least three separate determinations after cabergoline. Data are presented as means = sem.

2 Excluding one resistant, two postmenopausal, and one postoperative panhypopituitary women.

b Obtained at the presumed luteal phase.

€ Excluding one postoperative panhypopituitary man.
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bromocriptine (80-90%) (1, 2) or cabergoline (61-96 %) (4-19)
in patients with tumoral hyperprolactinemia or in a mixed pop-
ulation of patients with tumoral and nontumoral hyperpro-
lactinemia. This result is of significance in that almost complete
PRL normalization was accomplished in patients only with tu-
moral hyperprolactinemia, not including those with idiopathic
hyperprolactinemia, which is known to be highly responsive to
dopamine agonists (1, 2). In addition, we emphasize that
achievement of normoprolactinemia was accompanied by spon-
taneous recovery from hypogonadism in all the patients who had
no irreversible change or damage on the pituitary-gonadal axis.
Therefore, appropriately individualized, high-dose treatment
could be a strategy to render cabergoline fully efficacious against
prolactinomas.

Because cabergoline is more potent than the former standard
dopaminergic agonists, bromocriptine and terguride (4-8),
whether cabergoline can improve normalization rate of hyper-
prolactinemia in a certain group of patients depends on drug
intolerance and resistance rather than drug potency. To avoid
some side effects such as dizziness and sleepiness, often mani-
fested in young women treated with bromocriptine, cabergoline
was prescribed after dinner or at bedtime. If significant side ef-
fects took place, we dealt with them by increasing the dose more
slowly at intervals longer than 2—4 wk or increasing the number
of medicine-taking days per week instead of increasing the dose
per day. Once patients could tolerate a daily dose of 1 mg, side
effects rarely occurred at higher doses. In addition, we advised
patients to take cabergoline on an unscheduled day of the week
when they became aware of having forgotten to take medication.
These flexible countermeasures resulted in very high compliance
and no dropout in the present study. After side effects are over-
come with an appropriate mode of drug escalation, the success
rate in normalizing hyperprolactinemia is largely determined by
the treatment outcome of resistant adenomas.

There are three potential reasons we could achieve a very high
rate of PRL normalization. The first is related to the dose of
cabergoline used to treat resistant adenomas. The weekly dosage
of cabergoline was reported to be 0.5-3.0 mg with the maximum
dose being less than 3.5 mg/wk in most institutions of Western
countries (4-7, 9-17). For instance, three independent investi-
gators [Webster et al. (4, 10), Muratori et al. (12), and Colao et
al. (7,13, 15-17)] used 0.5-1.0, 0.5-3.0, and 0.5-3.5 mg/wk.
Cabergoline at doses greater than 4 mg/wk has rarely been used
to treat hyperprolactinemia. In a report of Verhelst ez al. (19),
only seven of 455 hyperprolactinemic cases (1.9%) were treated
with such high doses of cabergoline. The mean weekly dose of
cabergoline that we used to normalize hyperprolactinemia was
2.0 = 0.3 mg in group U and 0.9 = 0.1 mg in group I patients,
which were similar to those reported by other researchers,
whereas patients in group R required a higher dose of 5.2 = 0.6
mg. At 3 mg/wk, a dose reported to be nearly maximum by
others, we achieved 100% normalization in group I only,
whereas the success rate declined to 88.3% in group U and to
34.6% in group R. The dose that could normalize hyperpro-
lactinemia in most patients (92.0%) was 6 mg/wk in our present
study. Therefore, prolactinomas not completely responsive to 3
mg/wk cabergoline are probably resistant adenomas, and it
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should be attempted to escalate the dose to 6 mg/wk to success-
fully treat such cases. The effective dose of cabergoline in group
U was distributed widely from 0.25 to 11 mg/wk, and seven of
60 patients in this group required a dose equal to or greater than
6 mg/wk. This indicate approximately 12% of our untreated
prolactinomas would be cabergoline resistant.

The second reason is related to the mode of dose escalation of
cabergoline. We carried out the dose increase of cabergoline
more promptly than many clinical investigators of other insti-
tutions (7-10, 13, 15-17, 19). Especially during an early phase
of treatment, cabergoline dose was adjusted at 2- to 4-wk inter-
vals and by 3 months after initiation of treatment, hyperpro-
lactinemia was controlled in 74.7% of patients. Upon starting
cabergoline therapy, we assumed that there must be a certain
proportion of tumors that are resistant to cabergoline, as is well
known for bromocriptine (1, 2). One underlying mechanism for
drug resistance involves a low level of expression of dopamine
receptors, which is inherent in the nature of some adenomas (20,
21). The other mechanism that we have postulated involves es-
trogen-inducible functional resistance, which develops after
cabergoline treatment. Estrogen stimulates PRL synthesis and
secretion by disrupting the inhibitory action of dopamine (22—
25). Some evidence suggests that decreased estrogen in hyperp-
rolactinemic amenorrhea is restored beginning before rather
than after complete amelioration of hyperprolactinemia because
substantial reductions in PRL levels to still slightly elevated levels
often was enough to restore ovulation and menses in such pa-
tients receiving bromocriptine therapy (2). In our present study,
22 of the 66 amenorrheic women resumed menstruation 1-6.6
months earlier than PRL normalization after cabergoline treat-
ment (data not shown). It seems worthwhile therefore to reduce
the antagonistic action of estrogen against dopamine agonists.
The concomitant use of aromatase inhibitor with cabergoline is
useful for some male patients with low testosterone (26), but it
is unsuitable for female patients who want to recover gonadal
function. We addressed this issue by rapidly reducing hyperp-
rolactinemia and thereby shortening or minimizing the period of
exposure to rising estrogen before achieving PRL normalization.
Such rapid suppression of hyperprolactinemia would have con-
tributed considerably to achieving normoprolactinemia at a very
high rate.

The third reason appears to relate to the length of cabergoline
therapy. Our present results showed that the cumulative nor-
malization rate of hyperprolactinemia reached greater than 80%
in groups U and I within 3 months after initiation of cabergoline,
whereas that in group R was only 34.6% at 3 months, 57.7% at
6 months, and finally reached the maximum level of 96.2% by
1 yr. Therefore, at least 6 and possibly 12 months of treatment
with a sufficient dose would be required in evaluating treatment
outcome of such cabergoline-resistant adenomas. This view is
supported by another treatment course of seven potentially
cabergoline-resistant patients who were mixed in group U. With
doses equal to or higher than 6 mg/wk, hyperprolactinemia was
normalized in two patients at 6 months and one patient at each
of 7, 8, and 11 months (Figs. 2 and 3). It is difficult to compare
outcomes between short-term and long-term cabergoline treat-
ments performed by other institutions because they evaluated
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treatment outcomes by combining those obtained from short-
term (<6 months) and long-term (>6 months) treatments and
did not describe the proportion of PRL-normalized patients with
respect to the length of treatment (6, 7, 9, 14, 18, 19). Judging
from the separate reports from a single institution of Colao et
al. (13, 15, 16), who dealt with macroprolactinomas, PRL
normalization appears to increase, depending on the length of
cabergoline treatment. The percentage of PRL normalization
was 64.0% after 6 months treatment of 107 patients (16),
whereas it was 82.6% as a consequence of 12-24 months
treatment of 23 patients (13). Furthermore, in another of their
papers that involved 110 macroadenomas, hyperprolactine-
mia was normalized in 73.6% of patients by 6 months and
89.1% at 24 months of treatment (15). These reports, together
with present results, indicate that prolactinomas resistant or
poorly responsive to cabergoline should be treated for a suf-
ficient length, at least 1 yr.

Recently cardiac valvulopathy has been reported in patients
with Parkinson’s disease who received long-term treatment with
high-dose cabergoline, doses especially exceeding 3 mg/d (21
mg/wk) (27, 28). In comparison, our endocrine patients gained
disease control with much lower doses of cabergoline (0.25-12
mg/wk). Moreover, echocardiographicscreening revealed that
none of the 106 patients who after completion of this study
continued to take cabergoline at 1 mg/wk or greater doses had
any clinically significant valvulopathy (data not shown). Very
recently Lancellotti et al. (29) reported a similar negative re-
sult in 112 patients with hyperprolactinemia treated with
0.25-4.5 mg/wk doses of cabergoline for 1-19 yr. Taken to-
gether, exposure to cabergoline appears to be safe for endo-
crine patients with hyperprolactinemia. However, echocar-
diographic surveillance may be warranted, especially in
resistant patients who require high-dose cabergoline for along
period. Cabergoline can shrink and often extinguish the tumor
mass within a few years (15). This bulk reduction may allow
reduction of the drug to the lowest effective dose and perhaps
even its complete withdrawal.
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