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Polycystic ovary syndrome (PCOS) is an important cause of menstrual irreg-
ularities and infertility in women. Management approaches are variable and
share in common the objectives of improving menstrual irregularities, hor-
monal disturbances, associated clinical features, and fertility. Cabergoline
has been suggested to be effective in reducing some adverse effect associated
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with PCOS; however, sufficient controversy existed that permitted the con-
Cab I duction of the current study. This study was aimed to evaluate the effect of
P?joesrgo ine adding Cabergoline to the standard mode of treatment (metformin) in a co-
. . hort of women with PCOS, on serum hormone levels, BMI, and menstrual ir-
ikt ormin regularities. The present case-control study included 100 women diagnosed
Menstruation

as having a polycystic ovarian syndrome (PCOS) according to clinical, ultra-
sonic and hormonal bases. They were divided into two groups; the first group
included 50 PCOS women received metformin treatment for 4 months’ dura-
tion and served as control group whereas the second group included 50 PCOS
women who were given cabergoline in addition to metformin for 4 months’
duration and served as a study group. Both types of treatment, with or with-
out cabergoline, resulted in highly significant reduction in mean weight in
both groups (P<0.001), highly significant reduction in mean serum prolactin
in both groups (P<0.001), highly significant reduction in mean serum testos-
terone in both groups (P<0.001) and highly significant reduction in mean se-
rum DHEAS in both groups (P<0.001); however cabergoline was more effec-
tive in reducing mean serum prolactin, 10.20 #1.92 ng/ml versus 32.20 +1.79
ng/ml (P<0.001) and improved menstrual irregularities more efficiently. Ad-
dition of cabergoline lowers serum prolactin more significantly than metfor-
min alone has improved menstrual irregularity more significantly.
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INTRODUCTION

The first appearance of Polycystic ovary syndrome
(PCOS) in modern medical reports is dated back to

the observation made by Stein and Leventhal in
1935, who identified 7 women having in common
the following abnormalities: “amenorrhea, hir-
sutism, and enlarged ovaries with multiple cysts”
(Stein, LF. & Leventhal, 1935).

The disease is now identified as a frequent, heter-
ogeneous, heritable disease targeting females dur-
ing their lifetime. PCOS is distinguished by polycys-
tic ovaries, ovulatory dysfunction, and hyper-
androgenism. (Sirmans and Pate, 2013). Females
having PCOS usually require care for menstrual ab-
normalities, clinical features of hyperandrogenism,
and subfertility. Menstrual abnormalities usually
seen in PCOS are in the form amenorrhea, oligo-
menorrhea, and unpredicted menstrual bleeding
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of the prolonged period (Farquhar, 2007). Never-
theless, approximately one-third of PCOS women
will possess normal menstruation (Balen et al,,
1995).

Majority of females having clinical features of high
androgen are diagnosed with PCOS. (Azziz et al.,
2004). One of the frequent manifestations of hy-
perandrogenism in PCOS women is hirsutism, af-
fecting up to 70 percent of females with PCOS
(Fauser et al., 2012). More than 90 percent of nat-
urally menstruating females with hirsutism are di-
agnosed via ultrasound examination to possess
“polycystic ovaries” (Adams et al., 1986). Moreo-
ver, PCOS happens in 50% of females with a little
amount of unpleasant hair distribution (Souter et
al., 2004). Acne may also be an indicator of hyper-
androgenism; however, it is less frequent in PCOS
and of inferior value as a diagnostic criterion when
compared with hirsutism. Out of the population of
PCOS women, about 15 to 30 percent seek medical
advice because of acne (Zhao and Qiao, 2013). The
rate of PCOS diagnoses in women with severe acne
approaches 40 percent (Eden, 1991).

“Infertility” is observed in 40 percent of females
having PCOS https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC3872139/ - b14-clep-6-001(Teede et
al,, 2010). PCOS stands as the most frequent cause
of infertility with anovulation. The rate of PCOS in
women with anovulatory type infertility in infertil-
ity clinics approaches 95%. Females with PCOS
possess a normal count of “primordial follicles”;
however, the count of “primary and secondary fol-
licles” is significantly high. Follicular growth stops
when follicles become 4-8 mm in diameter, be-
cause of alteration in factors enrolled in the natural
development of follicles. For that reason, “a domi-
nant follicle does not develop” and ovulation is not
going to happen (Brassard et al.,, 2008). Moreover,
the rate of spontaneous abortion is more frequent
in PCOS (Glueck et al.,, 2001).

The high rate of PCOS is accompanied by some sit-
uations. Increase in weight frequently precedes the
acquisition of the PCOS clinical manifestations, and
when diet and exercise is followed, weight reduc-
tion happen, abdominal fat is going to be abolished,
testosterone is going to drop down, insulin re-
sistance is going to be markedly improved, hir-
sutism will be less prominent in females with PCOS
(Moran et al., 2011). The rate of PCOS in women
seeking medical advice for the problem of obesity
reaches about 28.3% (Alvarez-Blasco et al,, 2006).
Despite that, population-based studies show lack
of significant association between obesity and
PCOS (Yildiz et al., 2008). A modest rise in prolactin
levels is seen 30% of patients with PCOS show (Isik
et al,, 1997). Both follicular and luteal phase of the
normal and stimulated cycles are accompanied by
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increased of serum prolactin in these patients
(Broekmans et al., 2006). Prolactin hormone is
produced by lactotrophs of the anterior part of the
“pituitary gland”. Features associated with prolac-
tin over-production are galactorrhea, subfertility,
and amenorrhea (Kasper et al., 2015). It has been
reported that the increased prolactin is accompa-
nied by reduced frequency of ovulation as well as
the count of ovarian follicles. These manifestations
are the direct results of the luteolytic action of this
hormone, however, the mechanism behind that is
not obvious (Oh and Aghi, 2011). In human, prolac-
tin secretion is under the inhibitory effect of dopa-
mine (Falaschi et al., 1986). Despite the significant
controversy, some studies have reported that “cen-
tral dopaminergic mechanisms” are also involved
in common in the regulation of the gonadotropins
secretion. When dopamine control is reduced
there will be abnormal secretion of prolactin and
LH (Moran et al,, 2003). In the present time clinical
practice, metformin is indicated to regulate steroid
associated disorders and reduce the menstrual ir-
regularity and enhance infertility in women with
PCOS (Casanueva et al,, 2006). “Cabergoline is a do-
pamine receptor agonist that its formula is
C26H37N502". Cabergoline has been shown to be
more efficient in women with hyperprolactinemia
when compared to bromocriptine (Alhusaynei et
al,, 2008). Cabergoline possesses better affinity
than dopamine to D2 receptors and possesses
longer serum half-life, making it better in control-
ling hyperprolactinemia (Papaleo et al, 2001).
Some studies have been carried out utilizing long-
acting dopamine agonists (cabergoline) in women
with PCOS (Gomez et al.,, 2011). Some improve-
ment in clinical features, hormonal abnormalities,
and fertility parameters has been reported by a
number of studies in PCOS women following caber-
goline administration (Gémez et al., 2011; Papaleo
etal, 2001).

Enough controversy about the benefit of cabergo-
line use in PCOS exists in published articles to jus-
tify carrying out this study in Iraq on women with
PCOS.

PATIENTS AND METHODS

This study was conducted as a case-control study
carried out between 1st of July 2017 and 28 of Feb-
ruary 2018. The present study included 100
women diagnosed as having a polycystic ovarian
syndrome (PCOS) according to clinical, ultrasonic
and hormonal bases. They were divided into two
groups; the first group included 50 PCOS women
received metformin treatment for 4 months’ dura-
tion and served as control group whereas the se-
cond group included 50 PCOS women who were
given cabergoline in addition to metformin for 4
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Table 1: Characteristics of the study and control groups before treatment

Characteristic Controln =50 Study group n = 50 P*

Age (years) 24.44 +2.94 24.60 +3.13 0.793
BMI (kg/m?2) 26.31+£2.20 26.49 +2.48 0.699
Weight (kg) 70.03 £9.72 72.34+£12.08 0.295
Prolactin (ng/ml) 40.39 £1.99 40.18 £2.19 0.613
Testesterone (ng/ml) 2.54 +3.85 2.13+0.67 0.451
DHEAS (ng/ml) 323.86 +75.89 347.76 £62.97 0.090

Variables are expressed as mean +standard deviation; *Independent samples t-test; n: number of

cases; BMI: body mass index

Table 2: Mean weight and serum hormone levels following treatment in both groups

Characteristic Weight (kg) Prolactin Testosterone DHEAS
. (ng/ml) (ng/ml) (ng/ml)
Control Study Control Study Control Study Control Study
Before 70.03x 7234+ 4039+ 4018+ 254+ 213+ 323.86+ 347.76%
treatment 9.72 12.08 1.99 2.19 3.85 0.67 75.89 62.97
After 68.83+ 7149+ 3220+ 1020+ 1.06+ 097+ 24696+ 24142+
treatment 9.75 11.93 1.79 1.92 0.28 0.34 51.48 44.44
P-value * <0.001 <0.001 <0.001 <0.001 0.008 <0.001 <0.001 <0.001

Variables are expressed as mean #standard deviation; *paired samples t-test; n: number of cases

months duration and served as a study group. Age
of women, weight, body mass index (BMI), serum
prolactin, testosterone, and DHEAS were the main
variables included in the present study.

Statistical analysis

Statistical analysis was carried out using statistical
package for social sciences (SPSS) version 23.0.
Variables were expressed as mean, standard devi-
ation, number, and percentage.

Paired t-test was used to compare mean difference
before and after treatment, while independent
samples t-test was used to compare mean differ-
ence between study and control groups. Chi-
square test was used to compare the difference in
the rate of menstrual irregularities after treatment
between study and control groups. The level of sig-
nificance was chosen at P<0.05.

RESULTS

Table 1 summarizes the characteristics of study
and control groups before starting the treatment.
Mean age of study and control groups was 24.60
+3.13 years and 24.44 *2.94 years, respectively
and there was no significant difference in mean age
between the two groups (P=0.793). There was also
no significant difference in the mean body mass in-
dex (BMI) between study and control groups,
26.49 +£2.48 kg/m2versus 26.31 +2.20 kg/m?2, re-
spectively (P=0.699). In addition, no significant dif-
ference in mean weight was observed between the
two groups, 72.34 £12.08 kg versus 70.03 £9.72 kg,
respectively (P=0.295). Mean serum prolactin in
study and control groups was 40.18 *2.19 ng/ml
versus 40.39 £1.99 ng/ml, respectively and the dif-
ference was not significant (P=0.613), also mean
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serum testosterone in both groups showed no sig-
nificant difference, 2.13 +0.67 ng/ml versus 2.54
+3.85 ng/ml, respectively (P= 0.451), moreover,
mean serum DHEAS show no significant difference
in both groups, 347.76 +62.97 ng/ml versus
323.86 +75.89 ng/ml, respectively (P=0.090), as
shown in table 1. Both types of treatment, with or
without cabergoline, resulted in highly significant
reduction in mean weight in both groups
(P<0.001), highly significant reduction in mean se-
rum prolactin in both groups (P<0.001), highly sig-
nificant reduction in mean serum testosterone in
both groups (P<0.001) and highly significant re-
duction in mean serum DHEAS in both groups
(P<0.001), as shown in table 2.

However, cabergoline was more effective in reduc-
ing mean serum prolactin, 10.20 +1.92 ng/ml ver-
sus 32.20 +1.79 ng/ml (P<0.001), as shown in table
3. Also, the addition of cabergoline resulted in a sig-
nificantly better rate of regular menstrual cycles
than metformin alone, 605 versus 36% (P=0.016,
as shown in table 4.

DISCUSSION

The present study was conducted primarily to dis-
close the effect of cabergoline, in women with
PCOS, on hormonal levels (mainly prolactin) and
on the regularity of menstrual cycle. In comparison
with baseline reading, there were significant re-
ductions in mean serum hormonal concentrations,
prolactin, testosterone and DHEAS in the control
group, as well as in the study group. Ghaneei et al.
(2015) also reported reduced serum concentra-
tions of testosterone and DHEAS; however, the dif-
ference before and after the intervention was in-
significant in control and in study groups. On the
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Table 3: Characteristics of the study and control groups after treatment

Characteristic Controln =50 Study group n = 50 P*
Weight (kg) 68.83 £9.75 71.49 £11.93 0.226
Prolactin ng/ml) 32.20+1.79 10.20 +1.92 0.000
Testosterone (ng/ml) 1.06 +0.28 0.97 +0.34 0.136
DHEAS (ng/ml) 246.96 +51.48 241.42 +44.44 0.566

Variables are expressed as mean +standard deviation; *Independent samples t-test; n: number of

cases

Table 4: Menstrual irregularities before and after treatment

Menstruation Control Study group P*
Irregular 32 (64%) 20 (40%)
Regular 18 (36 %) 30 (60%) 0.016

Total 50 (100%)

50 (100%)

Variables are expressed as mean #*standard deviation; *paired samples t-test; n: number of cases

other hand, Ghaneei et al. (2015) reported a signif-
icant reduction in mean serum prolactin in the
study group, but not in control group. Two further
studies reported the similar effect of combined use
of cabergoline and metformin in reducing, signifi-
cantly, serum prolactin, yet no significant change
was obtained following the use of metformin alone
(Prelevic et al., 1987). These results, besides the re-
sults, obtained in the current study, supported the
suggestion that prolactin reduction is the direct ef-
fect of cabergoline use. It is postulated that caber-
goline, by stimulating dopamine causes this change
in prolactin (Ghaneei et al., 2015). The use of dopa-
mine agonists in PCOS is well known in the availa-
ble literature (Alhusaynei et al, 2008; Pascal-
Vigneron et al.,, 1995). Prelevi¢ et al. (1987) pro-
posed that the altered hypothalamic inhibitory ef-
fect of dopamine may be a cause for unwanted high
LH levels and prolactin in women with PCOS and
hyperprolactinemia.

In the current study, adding cabergoline was no ef-
fect in further reducing mean of testosterone when
compared with metformin alone. Several other
studies reported same findings (Ghaneei et al,
2015; Singh et al., 2010). Several other studies doc-
umented the role of metformin in reducing mean
serum testosterone level in women with PCOS, in
accordance with the present study findings
(Kazerooni and Dehghan-Kooshkghazi, 2003;
Velija-ASimi, 2013). DHEAS may be in high in half
of the patients with PCOS (Ghaneei et al., 2015).
Several studies showed that the use of dopamine
agonist can significantly reduce DHEAS serum con-
centrations in women with PCOS (CHAPMAN etal,,
1987; Ghaneei et al., 2015; Steingold et al., 1986)
and some studies, in contrary to our results,
showed that metformin has no significant effect of
DHEAS serum concentrations in women with PCOS
(Banaszewska et al,, 2011, 2009; Otta et al.,, 2010).
indicating that cabergoline may be the preferred
mode of a treatment aiming at reducing DHEAS in
those patients.
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At the beginning of the current study, menstrual ir-
regularities were observed in all women partici-
pating in the study, however, a significant number
of women developed regular menstruation in both
groups, but the rate of the regular cycle was higher
in women receiving cabergoline and metformin to-
gether. These results are in accordance with the
findings of Ghaneei et al. (2015). Lord et al., (2003)
reported an improving in the cycle in women with
PCOS following metformin use . This is also being
the case with the study performed by Kedikova et
al. (2012) following the use of metformin. Prelevié¢
et al. (1987) found that the use of L DOPA com-
pounds and bromocriptine can cause significant
improvement of cycle regularity in women with
PCOS and hyperprolactinemia and he linked that to
the alteration in LH level with subsequent im-
provement in ovulation and cycling. From that, one
can conclude that the use of cabergoline, as a dopa-
mine agonist, beside metformin in women with
PCOS and hyperprolactinemia, is better in achiev-
ing cycle regulation and prolactin reduction than
metformin alone. Also, Prelevi¢ et al. (1987)
showed that the compounds of L-DOPA and bro-
mocriptine (dopamine agonist) in PCOS patients
with hyperprolactinemia can cause a significant
decrease in LH levels in comparison to the nor-
moprolacinemia group. Ajossa et al.(1999) also
found that PCOS patients have increased vascular
resistance and the use of cabergoline causes a sig-
nificant increase in uterine blood supply in PCOS
patients.

CONCLUSION

In conclusion, cabergoline proved to be an effective
adjuvant therapy that when added to metformin
caused more significant improvement in serum
prolactin and resulted in higher rate of menstrual
regularities and by this way may prove effective in
the treatment of fertility disorders in women with
PCOS.
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