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Abstract Cabergoline and bromocriptine are the most

used drugs in the treatment of hyperprolactinemia, they are

able to normalize the prolactin levels, restore gonadal

function and promote tumor reduction in the majority of

patients. We undertake a systematic review and meta-

analysis of randomized controlled trials to compare caberg-

oline versus bromocriptine in the treatment of patients with

idiopathic hyperprolactinemia and prolactinomas. The data

sources were: Embase, Pubmed, Lilacs and Cochrane

Central. The outcome measures were: normalization of

prolactin secretion, restoration of gonadal function, reduc-

tion of tumoral volume, quality of life and adverse drug

effects. Were identified 418 references and after screening

by title and abstract, we obtained complete copies of 34

articles potentially eligible for inclusion in the review. From

this total, 19 were selected to be included, but fifteen of

them were excluded due to the following reasons: one

randomized study compared cabergoline versus placebo

and other randomized study compared different doses of

cabergoline; five references were cases series; four were

only controlled studies; three were retrospectives series

and; one was a cohort study. Therefore, four publications

were included in the review and in the final analysis. The

meta-analysis of normalization of serum prolactin levels

and menstruation with return of ovulatory cycle showed

a significant difference in favor of cabergoline group

(RR 0.67 [CI 95% 0.57, 0.80]) e (RR 0.74 [CI 95% 0.67,

0.83]), respectively. The number of adverse effects was

significantly higher in the bromocriptine number than in

cabergoline group (RR 1.43 [CI 95% 1.03, 1.98]). The meta-

analysis showed new evidence favoring the use of cabergo-

line in comparison with bromocriptine for the treatment of

prolactinomas and idiopathic hyperprolactinemia.

Keywords Hyperprolactinemia � Prolactinoma �
Systematic review �Meta-analysis � Dopaminergic agonists

Introduction

Hyperprolactinemia is a frequent condition in clinical

practice, responsible for 20–25% of cases of secondary

amenorrhea [1]. The causes of this abnormality are divided

into three principle categories: physiological, pharmaco-

logical and pathological. Prolactinomas are an important

cause of pathological hyperprolactinemia, and are gener-

ally classified according to their size as micro (less than

10 mm in diameter) or macroprolactinomas (more than

10 mm in diameter) [2].

The primary objective of treatment for microprolacti-

nomas or idiopathic hyperprolactinemia is to restore

gonadal and sexual function by normalizing prolactin

(PRL) levels, whereas for macroprolactinomas is also

fundamental to control the tumor growth [2].

Dopaminergic agonists are the first treatment option for

prolactinoma. All dopamine agonists are efficacious, but

cabergoline and bromocriptine are the most commonly

used worldwide. These drugs are able to normalize the PRL
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levels, restore gonadal function and promote tumor

reduction in the majority of patients [2]. For micropro-

lactinomas bromocriptine normalizes PRL levels in

80–90% of patients, restoring gonadal function and

shrinking tumor mass [3]. For macroprolactinomas nor-

malization of PRL and tumor mass shrinkage occur in

about 70% of patients, associated with improve of head-

ache and visual field defects [4]. Regarding to cabergoline

treatment, it also decreases significantly PRL levels; in a

retrospective study of 455 patients [5], the treatment

normalized PRL levels in 86% of 425 patients with

available follow-up (92% of 244 patients with idiopathic

hyperprolactinemia or microprolactinoma, and 77% of 181

patients with macroprolactinoma). A remarkable tumor-

shrinking effect of cabergoline has been also observed in

patients with macroprolactinomas; Colao and colleagues

showed that cabergoline treatment induced further tumor

shrinkage in 60% of patients previously treated with other

dopamine-agonists compared with 82.3% of previously

untreated patients [6].

We undertake a systematic review of randomized con-

trolled trials to compare cabergoline versus bromocriptine

in the treatment of patients with idiopathic hyperprolacti-

nemia and prolactinomas.

Methods

Search strategy and selection

There was no language restriction. Trials were obtained

from the following sources:

We searched the following electronic databases to

identify studies involving bromocriptine and cabergoline in

the treatment of hyperprolactinemia: Embase (1980–2009),

Pubmed (1966–2009), Lilacs (1982–2009) and the Coch-

rane Central Register of Controlled Trials (CENTRAL, the

Cochrane Library, issue 1 2009). The last search was

performed in March 2009.

The Medical Subject Heading (MeSH) terms used

included ‘‘Bromocriptine’’, ‘‘Cabergoline’’, ‘‘Hyperprolac-

tinemia’’ and ‘‘Randomized Controlled Trial’’.

The inclusion factors were randomized and quasi-

randomized clinical trials that evaluated adult participants

with hyperprolactinemia, diagnosed by elevated serum

levels of PRL, in whom other causes of hyperprolactinemia

were excluded.

Two reviewers (VSN and RED) independently screened

the titles and abstracts identified by the literature search,

and the studies potentially eligible for inclusion in the

review were selected for complete reading.

Data extraction and quality assessment

Both reviewers assessed study quality and extracted data

using an extraction template. In case of disagreements,

there was a debate between the reviewers before the final

decision. For each trial, we assigned quality scores for

allocation concealment, using the criteria described in the

Cochrane Reviewers’ Handbook [7]: (A) = adequate con-

cealment of the allocation, (B) = unclear whether adequate

concealment of the allocation, (C) = inadequate conceal-

ment of allocation (includes quasi-randomized studies),

(D) = indicates the score was not assigned.

The primary outcome considered was normalization of

PRL secretion, while the secondary outcomes included

restoration of gonadal function, reduction of tumoral vol-

ume, quality of life and adverse drug effects.

Data synthesis and analysis

For the dichotomous outcomes, relative risk was calculated

with a 95% confidence interval and we expressed contin-

uous variables as weighted mean difference along with

their 95% confidence intervals. The number needed to treat

was also calculated.

Potential causes of heterogeneity among the studies

were also analyzed. We used the I2 statistic to measure the

proportion of statistical heterogeneity for each outcome [8].

When the outcomes were homogeneous, we undertook a

fixed effect meta-analysis (calculated in Review Manager 5

software).

The sensitivity analysis was also performed by exclud-

ing clinical trials of low methodological quality.

Results

Selection of studies

From the searches of databases, 418 references were

identified (Fig. 1). After screening by title and abstract, we

obtained complete copies of 34 articles potentially eligible

for inclusion in the review. From this total, 19 were

selected to be included and cited in this review. Fifteen of

them were excluded due to the following reasons: one

randomized study compared cabergoline versus placebo [9]

and other randomized study compared different doses of

cabergoline [10]; five references were cases series [11–15];

four were only controlled studies [16–19]; three were ret-

rospectives series [5, 20, 21] and; one was a cohort study

[22]. Therefore, four publications were included in the

review and in the final analysis [23–26].
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Included studies

The four studies included in the meta-analysis involved a

total of 743 participants, and were all randomized clinical

trials. Webster et al. [26] and Pascal-Vigneron et al. [25]

conducted a multicenter double-blind studies, involving 67

centers of Gynecology and Endocrinology in Europe and

Argentina and 21 French centers, respectively. The main

characteristics of the studies are presented in Table 1.

Al-Husaynei et al. [23] analyzed 130 women between 20

and 39 years of age, treated for 8 weeks with 2.5 mg of

bromocriptine twice a day and 0.5 mg of cabergoline

weekly. Sabuncu et al. [24] evaluated 34 patients of both

genders, mean age of 21 and 20 years in the bromocriptine

and cabergoline groups, respectively. In this study, the dose

of bromocriptine was 5 mg/day in microprolactinomas and

10 mg/day in macroprolactinomas, while the cabergoline

dose was 1.0 mg/week, independent of the tumor size, and

the patients were followed during 12 weeks. Pascal-

Vigneron et al. [25] evaluated a total of 120 women aged

between 16 and 45 years for 24 weeks, who received

5–10 mg/day of bromocriptine or 1–2 mg/week of caberg-

oline. Webster et al. [26] studied 459 women between 16

and 45 years, who were treated for 24 weeks with bromo-

criptine at 5–10 mg/day or cabergoline at 1.0–2.0 mg/week.

The outcomes analyzed in the study by Al-Husaynei

et al. [23] were the occurrence of menstruation, absence of

galactorrhea and normalization of serum prolactin levels.

Potentially eligible articles: 34 

Electronic databases

Pubmed

Embase 303 

Central

Lilacs

Table of exclusion 15 

Cases series

Controlled studies

Retrospective studies

Cohort study

RCT with another objective

             418 

  98 

  15 

 02

            05 

            04 

                        03 

            01 

            02

Included in the review 04

Selected  articles: 19 

Fig. 1 Flowchart of Search Results. RCT randomized clinical trial
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Sabuncu et al. [24] analyzed clinical symptoms, adverse

effects and serum prolactin levels. Pascal-Vigneron et al.

[25] evaluated the total or partial normalization of prolactin

levels, clinical and biochemical parameters (menstruation,

ovulatory cycle and pregnancy) and adverse effects.

Webster et al. [26] considered occurrence of menstruation

and ovulation, and prolactin levels.

Meta-analysis of the outcomes analyzed: bromocriptine

versus cabergoline

Normalization of PRL

The meta-analysis of the normalization of serum PRL

levels showed a significant difference in favor of the

cabergoline group (RR 0.67 [CI 95% 0.57, 0.80]) (Fig. 2).

With regards to representations of meta-analyses with only

one study [24], there was no statistically significant dif-

ference in any of the subcategories evaluated: idiopathic

and microadenoma (RR 0.73 [CI 95% 0.45, 1.19]) or

macroadenoma (RR 0.67 [CI 95% 0.22, 2.07]).

Persistent galactorrhea and amenorrhea

The meta-analysis demonstrated a significant difference

in favor of participants receiving cabergoline (RR 2.18

[CI 95% 1.43, 3.32]) regarding to persistent amenorrhea

(Fig. 3). The persistence of galactorrhea did not differ

between the groups (RR 3.07 [CI 95% 0.68, 13.84]).

Adverse effects

The number of adverse effects was significantly higher in

the bromocriptine than in the cabergoline group (RR 1.43

[CI 95% 1.03, 1.98]), (Fig. 4).

Adverse effects categorized into subgroups

Utilizing the studies of Webster et al. [26] and of Al-Husaynie

et al. [23], adverse events such as nausea and vomiting

were significantly less frequent in the cabergoline-treated

patients, (RR 1.66 [CI 95% 1.33, 2.06]) and (RR 2.02 [CI

95% 1.13, 3.59], respectively). There were no differences

in relation to the frequency of constipation, headache,

dizziness, vertigo, abdominal pain, dyspepsia, gastritis,

fatigue, mastalgia, depression, hot flashes, somnolence or

postural hypotension, between the groups.

Normalization of menstruation and ovulation

There was a higher frequency of menses normalization and

return of ovulatory cycles in patients treated with caberg-

oline (RR 0.74 [CI 95% 0.67, 0.83]; Fig. 5). The meta-

analysis of the study Webster et al. [26] with the same

expected clinical outcome also showed a statistically

Study or Subgroup

1.1.1 Overall

Al-Husaynei 2008

Pascal-Vigneron 1995

Sabuncu 2001

Webster 1994
Subtotal (95% CI)

Total events

Heterogeneity: Tau² = 0.01; Chi² = 6.55, df = 3 (P = 0.09); I² = 54%

Test for overall effect: Z = 4.62 (P < 0.00001)

1.1.2 Idiopathic and Microadenoma

Sabuncu 2001
Subtotal (95% CI)

Total events

Heterogeneity: Not applicable

Test for overall effect: Z = 1.28 (P = 0.20)

1.1.3 Macroadenoma

Sabuncu 2001
Subtotal (95% CI)

Total events

Heterogeneity: Not applicable

Test for overall effect: Z = 0.70 (P = 0.48)

Total (95% CI)

Total events

Heterogeneity: Tau² = 0.01; Chi² = 6.60, df = 5 (P = 0.25); I² = 24%

Test for overall effect: Z = 5.85 (P < 0.00001)

Test for subgroup differences: Not applicable

Events

44

27

10

137

218

8

8

2

2

228

Total

65

58

17

236
376

13
13

4
4

393

Events

57

56

14

185

312

11

11

3

3

326

Total

65

60

17

223
365

13
13

4
4

382

Weight

27.3%

15.7%

7.1%

42.5%
92.5%

6.2%
6.2%

1.2%
1.2%

100.0%

M-H, Random, 95% CI

0.77 [0.64, 0.93]

0.50 [0.38, 0.66]

0.71 [0.45, 1.13]

0.70 [0.62, 0.79]
0.67 [0.57, 0.80]

0.73 [0.45, 1.19]
0.73 [0.45, 1.19]

0.67 [0.22, 2.07]
0.67 [0.22, 2.07]

0.68 [0.60, 0.78]

oitaRksiRoitaRksiRenilogrebaCenitpircomorB

M-H, Random, 95% CI

0.02 0.1 1 10 50
Cabergoline      Bromocriptine

Fig. 2 Meta-analysis [23–26] comparing bromocriptine versus cabergoline, evaluating normalization of prolactin levels
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significant difference favoring women that previously

received cabergoline (RR 0.68 [CI 95% 0.57, 0.82]).

At least two consecutive menstruations and one ovulatory

cycle or pregnancy, in addition to normalization of PRL

levels

The study by Pascal-Vigneron et al. [25] assessed at least

two consecutive menstruations and one ovulatory cycle or

pregnancy, in addition to normalization of PRL levels, and

found a significant difference in favor of cabergoline (RR

0.58 [CI 95% 0.41, 0.82]).

Discussion

Several studies comparing bromocriptine versus cabergo-

line have demonstrated superiority of cabergoline in

relation to tolerability, reduction of PRL secretion, res-

toration of gonadal function and decrease in tumour

volume [5, 26, 27]. On the other hand, bromocriptine has

been satisfactorily used for years, with success rates for

normalization of PRL in 80–90% of microadenomas and

up to 70% of macroadenomas, associated with restora-

tion of gonadal function and tumor reduction in most

cases [4],

Study or Subgroup

1.2.1 Amenorrhea

Al-Husaynei 2008

Sabuncu 2001

Webster 1994
Subtotal (95% CI)

Total events

Heterogeneity: Tau² = 0. 00; Chi² = 0.13, df = 2 (P = 0.94); I² = 0%

Test for overall effec t: Z = 3.62 (P = 0.0003)

1.2.2 Galactorrhea

Al-Husaynei 2008

Sabuncu 2001

Webster 1994
Subtotal (95% CI)

Total events

Heterogeneity: Tau² = 0. 84; Chi² = 3.66, df = 2 (P = 0.16); I² = 45%

Test for overall effe ct: Z = 1.46 (P = 0.14)

Total (95% CI)

Total events

Heterogeneity: Tau² = 0. 00; Chi² = 3.31, df = 5 (P = 0.65); I² = 0%

Test for overall effec t: Z = 4.17 (P < 0.0001)

Test for subgroup differences: Not applicable

Events

20

3

37

60

12

1

10

23

83

Total

65

11

223
299

56

3

45
104

403

Events

9

2

16

27

0

1

5

6

33

Total

65

12

215
292

52

4

48
104

396

Weight

28.7%

5.7%

46.6%
81.0%

1.8%

2.6%

14.6%
19.0%

100.0%

M-H, Random, 95% CI

2.22 [1.10, 4.51]

1.64 [0.33, 8.03]

2.23 [1.28, 3.89]
2.18 [1.43, 3.32]

23.25 [1.41, 382.97]

1.33 [0.13, 13.74]

2.13 [0.79, 5.76]
3.07 [0.68, 13.84]

2.24 [1.53, 3.27]

oitaRksiRoitaRksiRenilogrebaCenitpircomorB

M-H, Random, 95% CI

0.01 0.1 1 10 100
Bromocriptine     Cabergoline

Fig. 3 Meta-analysis [23, 24, 26], comparing bromocriptine versus cabergoline evaluating galactorrhea and amenorrhea

Study or Subgroup

Al-Husaynei 2008

Pascal-Vigneron 1995

Sabuncu 2001

Webster 1994

Total (95% CI)

Total events

Heterogeneity: Tau² = 0.07; Chi² = 10. 16, df = 3 (P = 0.02); I² = 70%

Test for overall effect: Z = 2.15 (P = 0.03)

Events
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38

9
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250

Total

65

58

17

214

354

Events

18

32

2

150

202

Total

65

60

17

221

363

Weight

23.5%

31.2%

5.0%

40.3%

100.0%

M-H, Random, 95% CI

2.00 [1.28, 3.13]

1.23 [0.91, 1.66]

4.50 [1.14, 17.83]

1.15 [1.02, 1.29]

1.43 [1.03, 1.98]

oitaRksiRoitaRksiRenilogrebaCenitpircomorB

M-H, Random, 95% CI

0.01 0.1 1 10 100
Bromocriptine     Cabergoline

Fig. 4 Meta-analysis [23–26] comparing bromocriptine versus cabergoline -evaluating adverse effects (overall)

Study or Subgroup

Al-Husaynei 2008

Pascal-Vigneron 1995

Webster 1994

Total (95% CI)

Total events

Heterogeneity: Tau² = 0.00; Chi² = 1.19, df = 2 (P = 0.55); I² = 0%

Test for overall effect: Z = 5.32 (P < 0.00001)

Events

45

28

123

196

Total

65

58

236

359

Events

56

43

160

259

Total

65

60

223

348

Weight

33.1%

12.3%

54.5%

100.0%

M-H, Random, 95% CI

0.80 [0.67, 0.97]

0.67 [0.49, 0.92]

0.73 [0.63, 0.84]

0.74 [0.67, 0.83]

oitaRksiRoitaRksiRenilogrebaCenitpircomorB

M-H, Random, 95% CI

0.01 0.1 1 10 100
Cabergoline     Bromocriptine

Fig. 5 Meta-analysis [23, 25, 26] comparing bromocriptine versus cabergoline evaluating normalization of menstruation and ovulation
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Cabergoline is an agonist specific to the D2 dopamine

receptor and possesses a long half-life, allowing its

weekly administration. Based on these characteristics and

on several comparative studies, cabergoline has been

considered superior to bromocriptine for the treatment of

hyperprolactinemia and effective in many patients resis-

tant to bromocriptine [16]. To prove this hypothesis, we

have designed a systematic review and meta-analysis of

only randomized clinical trials that evaluated bromocrip-

tine versus carbegoline in the treatment of hyperprolac-

tinemia.

Our preliminary research yielded four randomized

studies with a total of 743 patients available for analysis.

It was verified that the allocation was adequate in one of

the studies (Al-Husaynie and colleagues) [23]; in the others

the generation of allocation and allocation concealment

were not described. All the studies included in the meta-

analysis allowed us to evaluate reduction or normalization

of PRL levels, menses regularization and ovulation. Our

results confirmed that cabergoline was superior in nor-

malizing PRL, in restoring gonadal function, (lower rate of

persistent amenorrhea, more frequent return of menses and

ovulatory cycles), and, in general, was better tolerated,

with fewer cases of adverse events, especially nausea and

vomiting. Persistent galactorrheia and other adverse events

were similarly reported in bromocriptine and cabergoline

groups.

Our analysis did not allow a final conclusion in relation

to the superiority of cabergoline to bromocriptine in

reducing the size of prolactinomas. Despite many retro-

spective studies have suggested that cabergoline would be

more efficacious in reducing prolactinomas, no randomized

study has been published comparing the two drugs to assess

this therapeutic outcome. For similar reason, quality of life

could not be analyzed in the present review.

Implications for clinical practice

This systematic review offers updated evidence that favors

the use of cabergoline compared with bromocriptine in the

normalization of PRL levels, normalization of menstrua-

tion and ovulation, and diminution of the incidence of

adverse effects.

Implications for research

More clinical trials must be performed, given the outcomes

presented in the protocol of this systematic review, with the

aim of confirming the data presented herein, to compare the

effectiveness of these two drugs in reducing tumors, and in

clarifying the adverse effects of both cabergoline and

bromocriptine.

Conclusion

The meta-analysis showed new evidence favoring the use

of cabergoline in comparison with bromocriptine for the

treatment of prolactinomas and idiopathic hyperprolacti-

nemia. Clinical and biochemical success rates were sig-

nificantly higher and adverse events were significantly

lower in cabergoline users. Therefore, except in particular

situations, cabergoline should be the first treatment option

for patients with prolactinomas or other hyperprolactine-

mic conditions.
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