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ABSTRACT
Objective: To compare the effects of cabergoline and bromocriptine on serum prolactin levels
and liver and renal functions in hyperprolactinemic women.
Methodology: This study involved one hundred women, who had symptoms of hyperprolactinemia
and elevated serum prolactin concentration. They were divided into two groups of 50 women.
The first group received 0.5 mg of cabergoline weekly and the second group received
bromocriptine up to a maximum of 2.5 mg twice daily. Serum prolactin, total bilirubin, serum
alkaline phosphatase activity, AST activity, ALT activity, serum creatinine and serum urea
concentrations and creatinine clearance were determined at baseline and at 8 week interval
(at the end of the trial). The efficacy of treatment was assessed with the regular menstrual
cycle, absence of galactorrhea, oligomenorrhea and normalization of serum prolactin levels.
Results: Normalization of serum prolactin level was achieved in 28 of 50 (56%) women taking
bromocriptine and in 40 of 50 (80%) women taking cabergoline. Cabergoline group showed a
higher percent of improvement of the symptoms of hyperprolactinemia. Figures of 83.33% for
amenorrhea, 71.4% for galactorrhea and 95.45% for oligomenorrhea have been noted with
cabergoline versus 55.5%, 33.33% and 72%, respectively for bromocriptine. Sixty six percent of
the women taking bromocriptine were reported to have adverse effects as compared with 30%
of those taking cabergoline therapy. No significant adverse effects on liver and kidney
functions have been reported in the study.
Conclusion: The present study demonstrated that both bromocriptine and cabergoline are
effective in the treatment of hyperprolactinemia but cabergoline has the advantage over
bromocriptine in terms of both efficacy and tolerability. Therefore it is preferred in the
treatment of women with hyperprolactinemia. However, both drugs showed no abnormality in
liver function as well as kidney function tests.
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INTRODUCTION

Hyperprolactinemia is one of the most
common endocrine disorder of the hypotha-
lamic-pituitary axis. It occurs more frequently
in women than in men. Clinical symptoms are
amenorrhea, infertility, and galactorrhea in
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women and decreased libido and impotence in
men.1,2 Dopamine agonists have become the
treatment of choice for the majority of patients
with hyperprolactinemic disorders. The goals
of treatment are to normalize prolactine levels,
restore gonadal function, and reduce the effect
of chronic hyperprolactinemia.2

Bromocriptine was the first dopamine agonist
to be introduced into clinical practice. It is a
semisynthetic ergot derivative of ergoline, a D2
receptor agonist with antagonist properties at
D1 receptors. Its elimination half life is relatively
short (3.3 hours), and therefore it usually has to
be taken 2 or 3 times daily.3

Cabergoline is an ergoline derivative with
high affinity and selectivity for the D2 receptor.
It has an extremely long plasma half-life of
about 65 hours allowing once-or twice weekly
administration. Unlike bromocriptine,
cabergoline has low affinity for D1 receptors.4

Drugs are an important causes of liver injury.
More than 900 drugs, toxins, and herbs have
been reported to cause liver injury, and drugs
account for 20-40% of all instances of fulminant
hepatic failure.5 Toxic effects on the kidneys
related to medications are both common and
expected. Any drugs have nephrotoxic poten-
tial and some of them can cause more than one
pattern of injury.6

Data comparing the effects of cabergoline and
bromocriptine on serum prolactin levels and
liver and renal functions is limited, thus the
present study was undertaken to compare the
effects of cabergoline and bromocriptine on
serum prolactin levels and liver and renal
functions in hyperprolactinemic women.

METHODOLOGY

This study involved one hundred women,
19-35 years of age (mean= 28.12 years) who had
symptoms of hyperprolactinemia (Amenorrhea,
Oligomenorrhea and Galactorrhea) and
elevated serum prolactin concentration at least
twice the upper limit of normal values (which
was considered 19.5 ng/ml) and at least four
weeks after the discontinuation of any previ-
ous therapy. They were divided into two groups
of 50 women. The first group received 0.5mg of

cabergoline weekly (Dostinex, 0.5 mg tablets,
manufactured by Pharmacia Italia S.P.A. Italy)
and the second group received bromocriptine
up to a maximum of 2.5 mg twice daily
(parlodel, 2.5 mg tablets, manufactured by
NOVARTIS PHARMA S.A.E., Cairo, under
license from Novartis Pharma AG., Basle,
Switzerland).

The patients were enrolled from Al-Batool
Teaching Hospital for Gynecology and Obstet-
ric in Mosul city. Excluded from the study were
the women who showed the presence of
pituitary macroadenoma, any disorder that
could prevent normal menstruation,
hyperprolactinemia related to polycystic ovary
disease, thyroid or adrenal disorder, renal or
hepatic disease and history of allergy to ergot
derivatives. Women who had used any drug
that affect secretion of prolactin from the pitu-
itary such as neuroleptics were also excluded.

Serum prolactin was measured at baseline and
at 8 weeks after the initiation of therapy
(at the end of the trial) by a Microplate
Immunoenzymometric assay using Monobind
Inc. (Lake Forest, CA 92630, USA) Kit. Serum
total bilirubin concentration, serum alkaline
phosphatase (ALP) activity, serum aspartate
aminotransferase (AST) activity, serum alanine
aminotransferase (ALT) activity , serum creati-
nine concentration, and serum urea concentra-
tion were measured at baseline and at 8 weeks
after the initiation of therapy (at the end of the
trial) with commercially available kits. Creati-
nine clearance was determined by using
Cockroft and Gault equation.7

The women were followed up during the trial
period and asked about adverse effects after
drug administration and at each visit. The pa-
tients were not asked specifically about possible
listed side effects but were merely asked
whether they had any problems or difficulties
with the drug. Any complaint was discussed
with the patient, and if it appeared to be drug
related, the complaint was reported as drug side
effects. The efficacy of treatment was assessed
with the occurrence of menses, absence of
galactorrhea, oligomenorrhea and normaliza-
tion of serum prolactin levels.
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Statistical analysis: Paired student Z-test was
used to compare results between before and
after drug therapy. Unpaired t-test was used for
the comparison of percent variation between the
two drugs. Z-test between two proportions was
used for the comparison of improvement of
amenorrhea, galactorrhea, and oligomenorrhea
between the two drugs, in addition to the com-
parison of the adverse effects between the two
drugs. The statistical results were considered
significant at P=0.05 or less.

RESULTS

Normalization of serum prolactin level was
achieved in 28 of 50 (56%) women taking
bromocriptine and in 40 of 50 (80%) women tak-
ing cabergoline. The differences between
baseline measurement and after 8 weeks mea-
surement were statistically significant for both
groups (P<0.001) (Table-I and II). Bromocriptine
and cabergoline groups were comparable in
terms of baseline serum prolactine concentra-
tion (P>0.5).
The mean serum prolactin level fell after 8
weeks of treatment from baseline values of
56.02±26.44 ng/ml to 25.81±14.72 ng/ml (total
mean reduction, 30.21 ng/ ml) in bromocriptine
group and from 56.42±28.45 ng/ml to 17.19±6.21
ng/ml (total mean reduction, 39.23 ng/ ml) in

cabergoline group. The percent variation for the
two groups were-54.63±10.71 for bromocriptine
group and -66.96±8.89 for cabergoline group.
The difference between the two treatments is
significant (P<0.001). Cabergoline group
showed a statistically significant improvement
in symptoms of hyperprolactinemia when
compared with bromocriptine group
(Table-III).

Regarding drug adverse effects, with
bromocriptine 66% (33) of the women were re-
ported to have adverse effects as compared with
30% (15) of those taking cabergoline therapy.
Among the women treated with cabergoline,
headache, palpitation and vomiting were more
frequent while in case of bromocriptine GIT
adverse effects were more frequent including
nausea, vomiting and abdominal pain
(Table-IV).

A significant elevations of ALP, AST, and ALT
activities and urea and creatinine concentrations
were obtained after therapy with bromocriptine.
and a significant reductions in creatinine clear-
ance (Table-V). The elevations were slight and
the parametrers still within normal range. In
case of cabergoline a slight significant elevations
have been obtained only in the activities of ALT
and AST (Table-VI).

Table-I:  Serum prolactin level before and
after treatment with bromocriptine.

Parameter Mean±SD (ng/ml) P value

Before Treatment 56.02 ± 26.44 <0.001

After Treatment 25.81 ± 14.72

Table-II: Serum prolactin level before and
after treatment with cabergoline.

Parameter Mean±SD (ng/ml) P value

Before Treatment 56.42 ± 28.45 <0.001

After Treatment 17.19 ± 6.21

Table-III: Number of women with amenorrhea, galactorrhea and oligomenorrhea
before and after treatment with cabergoline and bromocriptine.

Parameter Drug    Before    After     Improved
Treatment Treatment No   %

Amenorrhea Bromocriptine 9 4 5 55.56
Cabergoline 6 1 5 83.33

Galactorrhea Bromocriptine 3 2 1 33.33
Cabergoline 7 2 5 71.40

Oligomenorrhea Bromocriptine 25 7 18 72.00
Cabergoline 22 1 21 95.45
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DISCUSSION

The data obtained from the present study
revealed that bromocriptine and cabergoline are
both effective in the treatment of
hyperprolactinemic women and that
cabergoline is more effective and more safer
than bromocriptine. They have no significant
adverse effects on the liver and the kidneys.

The efficacy of bromocriptine has been evalu-
ated in previous studies which demonstrated
the benefit of bromocriptine in lowering serum
prolactin level and restoring regular menstrual
bleeding and relieving galactorrhea in the ma-
jority of patients,8-10 which are in agreement with
the results of the current study. Normalization
of serum prolactin level obtained in the present
study in bromocriptine group (56%) is close to
the values of 58% obtained by Webster et al.11

and 59% obtained by Sabuncu et al.12

Regarding cabergoline, the present study
revealed results which are in agreement with

several other studies that also demonstrated the
efficacy of cabergoline in the treatment of
hyperprolactinemia.13-15  Normalization of pro-
lactin levels obtained in the present study in
cabergoline group (80%) is close to values of
81% and 83% obtained by Ciccarelli et al.16 and
Webster et al.,11 respectively.

The number of patients suffering from
adverse effects in the present study was low in
cabergoline group (15 patients, 30%) as com-
pared with bromocriptine (33 patients, 66%).
The figures of adverse effects reported in the
present study were close or differ from figures
reported by other authors in other studies. In
case of bromocriptine figures of 53%, 78% and
25% have been reported by Sabuncu et al.,12

Webster et al.11 and Van der Heijden et al.17

Regarding cabergoline, different figures have
been reported in other studies including 39.5%
by Webster et al.,18 23% by Ferrari et al.13 and
48%, by Ciccarelli et al.,16

Table-IV: Adverse effects of cabergoline (noted in 15 women) and
bromocriptine (noted in 33 women) reported in the study.

Adverse Effects Bromocriptine N=33 (66%) Cabergoline  N=15(30%) P value
No % No %

Nausea 23 46 6 12 < 0.001
Vomiting 16 32 7 14 0.016
Abdominal pain 16 32 4 8  0.0014
Headache 10 20 8 16 0.301 (NS)
Postural hypotension 6 12 3 6 0.149 (NS)
Dizziness 8 16 2 4 0.023
Drowsiness 5 10 3 6 0.23 (NS)
Tremor 3 6 1 2 0.154 (NS)
Palpitation 14 28 12 24 0.323 (NS)

Table-V: The measured liver and kidney parameters before
and after treatment with bromocriptine (Mean±SD)

Parameter Before After P-value

ALP (U/L) 57.26 ± 10.41 68.22 ± 26.65 <0.001
AST (U/L) 16.22 ± 4.62 23.26 ± 10.08 <0.001
ALT (U/L) 16.22 ± 5.03 22.18 ± 9.88 <0.001
Total Bilirubin (µmol/L) 4.81 ± 2.71 4.83± 2.69 0.1(NS)
Urea (mmol/L) 3.71 ± 1.0 3.87 ± 1.0 <0.001
Creatinine Conce (µmol/L) 76.24 ± 13.72 77.7 ± 13.25 <0.001
CrCl (ml/min) 109.49 ± 19.75 107.05 ± 18.20 <0.001



The present study showed that both
bromocriptine and cabergoline have no impor-
tant effects on the studied biochemical param-
eters of the liver and the kidneys as is evident
by a non important elevations of these param-
eters although a significant elevations of alka-
line phosphatase, ALT and AST activities have
been demonstrated in the bromocriptine group.
This elevations were mild and still situated
within a normal limits of these parameters.

Review of literature revealed the availability
of a poor data that deals with the effects of
dopamine agonist drugs on the liver and kid-
neys. The only two studies that deals with this
field including those performed by Webster et
al.18 and  Gillam et al.19  showed that small group
of patients treated with bromocriptine have a
transient asymptomatic increase in serum
alkaline phosphatases and/or transaminases
activities. Webster et al.18 assessed liver and
renal function in 162 females with
hyperprolactinemia treated with cabergoline.
No changes in the activities of the liver and
renal function parameters have been reported
during the study period.

The fact that cabergoline was more efficacious
than bromocriptine in patients with
hyperprolactinemia, suggests that in addition
to having a more selective affinity to dopamine
D2 than D1 receptors and a longer half-life, it
may have another mechanism of action on
prolactin.20 Thus, if cabergoline is tried in
patients who have an inadequate response and
poor tolerance to bromocriptine, the proportion
of patients resistant to bromocriptine can
respond to cabergoline 21 and the number of
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Table-VI: The measured liver and kidney parameters before
and after treatment with cabergoline (Mean±SD)

Parameter Before After P-value

ALP (U/L) 56.62 ± 12.09 57.1 ± 12.18 <0.001
AST (U/L) 15.32 ± 4.59 15.66 ± 4.76 0.0012
ALT (U/L) 14.9 ± 6.09 14.98 ± 6.25 0.187(NS)
Total Bilirubin (µmol/L) 4.19 ± 2.07 4.21 ± 2.05 0.468(NS)
Urea (mmol/L) 3.43 ± 0.94 3.46 ± 0.94 0.171(NS)
Creatinine Conce (µmol/L) 81.82 ± 12.2 82.38 ± 11.96 0.085(NS)
CrCl (ml/min) 98.49 ± 14.82 98.09 ± 15.27 0.159(NS)

patients who undergo additional surgery or
radiotherapy, and hence those who will develop
pituitary failure, may by reduced.12

The better tolerability of cabergoline
compared with bromocriptine may be related
to the high affinity of cabergoline for D2-type
receptors and to the longer half-life, which
results in fewer changes in drug concentration
in the blood.22

CONCLUSION

The present study demonstrated that both
bromocriptine and cabergoline are effective in
the treatment of hyperprolactinemia.
Cabergoline has the advantage over
bromocriptine in terms of both efficacy and tol-
erability, and therefore it is preferred in the
treatment of women with hyperprolactinemia.
Both drugs have no important adverse effects
on liver and kidneys function.

REFERENCES

1. Serri O. Progress in the management of
hyperprolactinemia. New Engl J Med
1994;331:942-44.

2. Mah PM, Wbester J. Hyperprolactinemia: Etiology,
diagnosis and management. Semin Reprod Med
2002;20:365-74.

3. Webster J. A comparative review of the tolerability
profiles of dopamine agonists in the treatment of
hyperproloctinaemia and inhibition of lactation. Drug
Saf 1996;14:228-38.

4. Del Dotto P, Bonuccelli U. Clinical pharmacokinetics
of cabergoline. Clinical Pharmacok 2003;42:633-45.

5. Mehta N, Ozick L, Gbadehan E. Drug-induced
hepatotoxicity. eMedicine 2004. Available at internet:
file: http://A:\BBB\ eMedicine - Drug-Induced
Hepatotoxicity Article.



260   Pak J Med Sci   2010   Vol. 26   No. 2      www.pjms.com.pk

Authors:

1. Isam Hamo Mahmood,

Ph.D. Pharmacology,
Department of Pharmacology

2. Ahmed Jasim Al-Husaynei,
M.B.Ch.B, DOG, FICOG
Department of Obestetric and Gynecology

3. Shatha Hani Mohamad,
M.Sc. Pharmacology,
Department of Pharmacology,

1-3: College of Medicine,
Mosul, Iraq.

Isam Hamo Mahmood et al.

6. Zager RA. Pathogenetic mechanisms in nephrotoxic
acute renal failure. Semin Nephrol 1997;17:3-14.

7. Harper A. Cockroft and Gault equation. In: Walker R,
Edwards C (eds). Clinical Pharmacy and Therapeu-
tics. Churchill Livingstone, London 1994:205.

8. Buvat J, Buvat–Herbant M. Prolactin, bromocriptine
and gonadal function in women: recent advances.
Treatment of female hyperprolactinemia and other
indication for the use of bromocriptine. J Gynecol
Obstet Biol Reprod (Paris) 1982;11:509-21.

9. Al-Suleiman SA, Najashi S, Rahman JM. Outcome of
treatment with bromocriptine in patients with
hyperprolactinaemia. Aust NZJ Obstet Gynaecol
1989;29:176-79.

10. Tartagni M, Nicastri PL, Diaferia A, Di Gesu I, Loizzi
P. Long term follow-up of women with amenorrhea-
galactorrhea treated with bromocriptine. Clin Exp
Obstet Gynecol 1995;22:301-6.

11. Webster J, Piscitelli G, Polli A, Ferrari CI, Ismail I,
Scanlon MF. A comparison of cabergoline and
bromocriptine in the treatment of hyperprolactinemic
amenorrhea. New Eng J Med 1994;331:904-9.

12. Sabuncu T, Arikan E, Tasan E, Hatemi H. Compari-
son of the effects of cabergoline and bromcriptine on
prolactine levels in hyperprolactinemic patients.
Intern Med 2001;40:857-61.

13. Ferrari C, Paracchi A, Mattel AM, de vincentiis S,
D’Alberton A, Corsignani P. Cabergoline in the long-
term therapy of hyperprolactinemic disorder. Acta
Endocrinologica 1992;126:489-94.

14. Biller BM, Molitch SA, Vance ML, Davis KR, Simons
JA, Cannistraro KB. Treatment of prolactin Secreting
Macroadenomas with the once-weekly dopamine
agonist Cabergoline. J  Clin Endocrinol Metabolism
1996;81:2338-43.

15. Colao A, Lombardi G, Annunziato L. Cabergoline.
Expert Opin Pharmacother 2000;1:555-74.

16. Ciccarelli E, Giusti M, Miola C, Potenzoni F, Sghedoni
D, Camanni F, et al. Effectiveness and tolerability of
long-term treatment with cabergoline, a new
long-lasting ergoline derivative, in hyperprolactinemic
patients. J Clin Endocrinol Metabolism
1989;69:725-28.

17. Van der Heijden PF, de Wit W, Brownell J, Schoemaker
J, Rolland RC. CV 205-502, a new dopamine agonist,
versus bromocriptine in the treatment of
hyperprolactinemia. Eur J Obstet Gynecol Reprod Biol
1991;40:111-18.

18. Webster J, Piscitelli G, Polli A, D’Alberton A, Falsetti
L, Ferrari C, et al. The efficacy and tolerability of
long-term cabergoline therapy in hyperprolactinemic
disorder: An open uncontrolled, multicentre study.
Clin Endocrinol 1993;39:323-29.

19. Gillam MP, Moltich ME, Lombardi G, Colao A.
Advances in the treatment of prolactinomas.
Endocrine Reviews 2006;27:485-534.

20. Eguchi K, Kawamoto K, Uozumi T, Ito A, Arita K,
Kurisu K. In- vivo effect of cabergoline, a dopamine
agonist on estrogen-induced rat pituitary tumors.
Endocr J 1995;42:153-61.

21. Verhelst J, Abs R, Maiter D, Van den Bruel A,
Vamdeweghe M, Velkeniers B. Cabergoline in the
treatment of hyperprolactinemia: A study in 455
patients. J Clin Endocrinol Metab 1999;84:2518-22.

22. Barlier A, Jaquet P. Qunagolide a valuable treatment
option for hyperprolactinemia. Eur J Endocrinol
2006;154:187-95.


