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Abstract
Objectives: (PCOS) is the most common cause of anovulatory infertility, with majority of patients having mild (HPRL). 
(CE), a dopamine receptor agonist, inhibits prolactin secretion, leading to better ovulatory response. (LE), an aromatase 
inhibitor, without adverse effects on endometrium & induces fewer mature follicles with less risk of OHSS. Our aim was to 
investigate effects of combined (LE) & (CE) in comparison to (LE) alone on ovulation & clinical pregnancy rates in (PCOS) 
patients with (HPRL). 

Patients & Methods: 180 women with (PCOS) and of 22-38 years old, were enrolled in a hospital based clinical trial. 
Patients randomly allocated into 2 groups, (A&B). All with a serum prolactin > 32 ng/ml. Patients in (A): (92) were given 
(LE), 5mg for 5days: (3 – 7 of the cycle)/3 cycles and (CE), 0.5mg weekly for 12 weeks. Those in (B): (88) received only 
(LE), same dose & duration as in (A). All patients were matched for their age and BMI. Exclusion criteria: other causes of 
(HPRL). Outcome measure: ovulation rate & detection of both chemical & clinical pregnancies by βhCG and ultrasound 
of fetal cardiac activity, 2-4 weeks after missed period. Follow-up for 6 months. Data analysis by using SPSS version for 
windows, P-value significant if (< 0.05). 

Results: 3 patients from (A) & 5 from (B) had drug side effects and were excluded. None of patients were lost during the 
follow-up period. In (A), difference between mean serum prolactin level before & after treatment was statistically significant 
(P<0.001): 48.3±4.2ng/ml and 8.1±5.2ng/ml, respectively. No significant decrease of prolactin level in (B) (P >0.05). After 
treatment, BMI in (A) 24.1± 3.2, & 24.2 ± 3.6 in (B) (P=0.567). (56.2%) of women in (A) became regularly menstruating but 
only (30.1%) in (B) (P< 0.05). Ovulation rate was higher in (A) (50.6%) in comparison to (B) (26.5%), (P<0.05). Clinical 
pregnancy rate in (A) (41.6%) and (21.6%) in (B) (P<0.05). Neither twin pregnancy, nor OHSS were recorded in both groups. 

Conclusions: The combination of (LE) & (CE) is superior to (LE) alone in management of anovulatory patients with (PCOS) 
and should be used as the first-line treatment for them. 

Keywords: Polycystic Ovarian Syndrome (PCOS), Hyperprolactinemia (HPRL), Ovulation Induction, Letrozole (LE), Cabergoline 
(CE). 

Introduction
(PCOS) and (HPRL) are the most common endocrine disorders 
in women of reproductive age. According to the World Health 

Organization (WHO) estimation revealed over 116 million women 
(3.4%) are affected by (PCOS) worldwide [1]. Owing to the 
intricacy of this condition, various sets of diagnostic criteria have 
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been initiated for the confirmation of (PCOS) which are: National 
Institute of Health (NIH,1990), Rotterdam’s Criteria (2003), 
Androgen Excess and PCOS society (2006), NIH 2012 extension 
of ESHRE/ASRM 2003(2012) [2]. The prevalence of (PCOS) is 
estimated at about 4 to 21 % when it is diagnosed according to the 
Rotterdam criteria. It accounts for 75% of cases with anovulatory 
infertility [3-5]. At least two of the following three features should 
be present for proper (PCOS) diagnosis: ovulatory dysfunction 
(oligomenorrhea and/or anovulation,); hyperandrogenemia 
(biochemical feature of androgen excess) or hyperandrogenism 
(the clinical feature of androgen excess); polycystic appearance 
of ovaries on ultrasonography together with the exclusion of other 
etiologies [6]. Menstrual irregularity approximately in all obese 
and 79% of thin (PCOS) patients [7]. Prevalence of (HPRL) is 
not rare in young women with menstruation-related problem; it 
varies according to age and manifestations. The most common 
hypothesis to explain the link between (HPRL) & (PCOS) is a 
possibly a common hypothalamic-pituitary abnormality for both 
[8]. It varies from 0.4% in the normal adults or 2.9% in women 
with adult-onset amenorrhea or up to 75% in women with both 
amenorrhea & galactorrhea [9]. 

The association between (HPRL) and (PCOS) has been described 
since 1950s and has suggested the existence of a pathophysiological 
link between these two entities but data from literature on this 
subject was unclear. 30% of patients with (PCOS) show a modest 
rise in prolactin level [10-13]. Increasing serum prolactin in these 
patients could be detected in both follicular and luteal phase of 
the normal and stimulated cycles. Dopamine release from the 
hypothalamus inhibits prolactin secretion, and it also affects 
the secretion of gonadotropins. When this inhibitory effect of 
dopamine is reduced, prolactin secretion will increase in addition 
to abnormalities in gonadotropins including luteinizing hormones 
(LH). (CE) which is a dopamine receptor agonist, with higher 
affinity to dopamine D2 receptors had improved uterine perfusion 
and achieved a better ovulatory response in (PCOS) patients, 
due to its ability to inhibit the vascular endothelial growth factor 
(VEGF) secretion in luteinized granulosa cells [14, 15]. Other 
studies concluded that (CE) use could normalize androgen level 
and therefore improve the menstrual irregularity in women with 
(PCOS) [16]. 

(LE) is a third-generation aromatase inhibitor. It blocks the 
conversion of C-19 androgens to C-18 estrogens by competitively 
inhibiting the enzyme, aromatase (cytochrome P-450), which is an 
essential step in estrogen biosynthesis in the ovary and other tissues 
[17]. The subsequent feedback to the hypothalamus containing 
reduced estrogen levels, triggers a compensatory increase in 
hypothalamic gonadotropin-releasing hormone (GnRH) secretion, 
and thus an increased release of pituitary gonadotropins (FSH) & 
(LH.). These gonadotropins subsequently promote growth of the 
follicles and stimulate ovulation. (LE) has 99.9% bioavailability 

after oral administration. It has a single dose terminal half-life of 
42 h.

As the combined use of (CE) which normalizes prolactin level and 
(LE) which stimulates ovulation, could be effective in management 
of menstrual cycle irregularities, ovulation induction and increase 
pregnancy rate in (PCOS) patients, therefore, in this in this study, 
we will investigate their efficacy and the reproductive outcomes in 
those patients in comparison to (LE) alone. 

Methods
This randomized clinical trial was conducted on 180 women with 
(PCOS) aged between 22 and 38 years, referred to the consultation 
clinics at Al Amal Hospital & Gynecology and Obstetrics 
department, Misrata Medical Centre, in the year of 2018/2019. All 
women showed increased serum prolactin >32 ng/ml. Ex criteria: 
other causes of increased prolactin levels such as hypothyroidism, 
pituitary tumors, patients who had history of cardiovascular 
disease, history of using prolactin increasing drugs. Study protocol 
was approved by the ethics committee of the hospital. All women 
were subjected to history taking and physical examination, with a 
written consent was taken from each case.

Patients were randomly allocated into two groups. Women in 
group (A) received (LE), 5mg daily for 5 days, from day 3 of the 
cycle up to 7th day/3 cycles, in addition to (CE), 0.5 mg weekly for 
12 weeks, those in group (B) received only (LE), same dose and 
duration as in (A). Serial ultrasound monitoring was conducted for 
detection of ovulation throughout the course of therapy starting 
from day 10 of menstrual cycle. Depending on follicular size (18-
24mm) and endometrial thickness, human chorionic gonadotropin 
(hCG) was administered. The main outcome measures were the 
effect on BMI, rate of ovulation and detection of both biochemical 
& clinical pregnancy by estimation of (βhCG) and ultrasound 
detection of fetal cardiac activity, 2-4 weeks after missed period. 
Follow-up period was for six months. Statistical analysis of data 
performed using SPSS version for windows. P-value considered 
significant if (< 0.05).

Results
Three women from group (A) and five from group (B) had drug 
side effects and were excluded from the study. None of patients 
in either group were lost during the follow-up period. Data of 
(89) patients in Group (A) and (83) patients in group (B) were 
analyzed, including age, BMI, serum prolactin, and type of 
infertility. Regarding the age, the mean ±SD in group (A) was 24.4 
± 2.7 years, while in group (B), was 24.6 ± 2.8 years, (P=0.926). 
BMI: the mean ±SD was 29.8 ± 2.7 kg/m² in group (A), while in 
group (B), was 29.5 ± 2.6 kg/m² (P=0.885). Serum prolactin in 
group (A) was 48.3 ± 4.2 ng/ml compared with 48.2 ± 3.5 ng/ml 
in group (B) (P=0.721). All patients in both groups had irregular 
cycles (Table 1).
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Table 1: Baseline Characteristics in the Two Studies Groups 
before Treatment

Variables Group (A)
(n = 89)

Group (B)
(n =83)

P

Age (year) 24.4 ± 2.7 24.6 ± 2.8 0.926
BMI (kgm /m2) 29.8 ± 2.7 29.5 ± 2.6 0.885
Prolactin (ng/ml) 48.3 ± 4.2 48.2 ± 3.5  0.721
Menstrual cycles
Regular 0 (0.0%) 0 (0.0%)
Irregular 89 (100%) 83 (100%)
Primary infertility 35 (39.3%) 32 (38.6%) 0.726
Secondary infertility 54 (60.7%) 51 (61.4) 0.654

Qualitative data were described using number and percent and 
were compared using Chi-square test or Fisher exact test, while 
normally quantitative data were expressed in mean ± SD and were 
compared using Student’s t test. BMI: body mass index

The women in group (A) received (LE), 5mg daily from day 3 to 
day 7 of the cycle for 3 cycles and (CE), 0.5 mg weekly for 12 
weeks. Results revealed significant difference in BMI, the mean 
level of serum prolactin, regulation of the cycle, rate of ovulation 
& pregnancy. BMI significantly reduced from 29.3 ± 4.7 kg/m² 
before treatment to 21.1 ± 3.2 kg/m² after treatment (P<0.05). 
Serum prolactin level was significantly reduced from 48.3 ± 
4.2 ng/ml before treatment to 8.1 ± 5.2 ng/ml after treatment 
(P<0.001). Also, before treatment all women had irregular cycles, 
whereas after treatment, 50 (56.2%) patients became regularly 
menstruating (P<0.001) (Table 2).
 
Table 2: Comparison of Prolactin, BMI, Menstrual Regularity 
in Group A Before and After Treatment.

Variables Before
 treatment

After
 treatment

P

BMI (kgm/m2) 29.3 ± 4.7 21.1 ± 3.2 <0.05 
Prolactin (ng/ml) 48.3 ± 4.2 8.1 ± 5.2  <0.001
Menstrual cycles
Regular 0 (0.0%) 50 (56.2%)
Irregular 89 (100%) 39 (43.8%) <0.001

In group (B), women received only (LE), same dose & duration as 
in (A). Results showed that the mean BMI decreased significantly 
after treatment, {from 29.5±2.6 kg/m² to 23.1 ± 3.6 kg/m² 
(P<0.05)}. Before (LE) all women had irregular cycles but became 
regular after treatment in 25 (30.1%) patients (P<0.05). The mean 

of prolactin level did not show significant difference before & after 
treatment (P= 0.349.) (Table 3).

Table 3: Comparison of Prolactin, BMI, Menstrual Regularity 
in Group B Before and After Treatment.

Variables Before
 treatment

After 
treatment

P

BMI (kg/m2) 29.5 ± 2.6 23.1 ± 3.6 <0.05
Prolactin (ng/ml) 48.2 ± 3.5  43.8 ± 5.6 0.349
Menstrual cycles
Regular 0 (0.0%) 25 (30.1%) <0.05
irregular 83 (100%) 58 (69.9%)

Comparison between the two studied groups after treatment 
showed no statistically significant difference between them in 
BMI, (21.6 ± 3.2 kg/m² in (A), and 23.1 ± 3.6 kg/m² in (B) (P > 
0.05). The change in the mean level of prolactin was significantly 
different, in group (A) was 8.1 ± 5.2 ng/ml, while in (B) was 43.8 
± 5.6 (P<0.001). All patients in (A) & (B) had irregular menstrual 
cycles; there was significant difference after treatment, 50 (56.2%) 
of women in (A) became regularly menstruating in comparison to 
25 (30.1%) patients in (B) (P< 0.05). Such observation raised the 
possibility of the (CE) use in cases of cycle irregularity. The rate 
of ovulation and pregnancy were also studied. Positive ovulation 
was seen in 45 (50.6%) women in group (A), compared with 22 
(26.5%) in group (B) (P<0.001). Pregnancy was also detected 
either biochemically or clinically in 37 (41.6%) patients from (A), 
compared with only 18 (21.6%) in group (B) with (P <0.05) (Table 
4).

Table 4: Comparison of Prolactin, BMI, Menstrual Regularity 
in Both Groups after Treatment.

Variables Group (A)
after

 treatment

Group (B)
After

 treatment

P

BMI (kgm/m2) 21.6 ± 3.2 23.1± 3.6 > 0.05 
Prolactin (ng/ml) 8.1 ± 5.2  43.8 ± 5.6 <0.05
Menstrual cycles
Regular 50 (56.2%) 25 (30.1%) <0.05
Irregular 39 (43.8%) 58 (69.9%) <0.05
Rate of ovulation
Positive 45 (50.6 %) 22 (26.5%) <0.001
Negative 44 (49.4 %) 61 (73.5%)
Rate of pregnancy 37 (41.6%) 18 (21.6%) <0.001
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Figure 1: Comparison of Menstrual Regularity, Ovulation Rate 
and Pregnancy Rate between Studied Groups after Treatment

Discussion
To the best of our knowledge no study has been previously 
conducted to evaluate the effect of (LE) plus (CE) for induction 
of ovulation in infertile (PCOS) patients. Therefore, this study 
was carried out to evaluate the effect on the menstrual irregularity, 
and reproductive outcomes of adjunctive use of (CE) with (LE) 
in infertile (PCOS) patients with (HPRL) in comparison to 
(LE) alone. The ESHRE-ASRM 2018 consensus guideline has 
recommended that (LE) should be used as the first-line ovulation 
induction agent in the management of anovulatory infertility due to 
(PCOS) (rather than clomiphene) unless (LE) is not available [18]. 
It is an aromatase inhibitor with a dual inhibition of conversion 
of androstenedione to oestrone and testosterone to oestradiol, 
together with systemic prevention of oestrogen biosynthesis. It 
thus initiates feedback to the hypothalamic-pituitary axis with 
a resultant rise in gonadotropin production to induce ovulation, 
without having antiestrogenic effects on endometrium and less 
risk of multifollicular development [19]. Furthermore, it has 
99.9% bioavailability after oral administration. It has a single dose 
terminal half-life of 42 h, but a steady-state concentration is not 
achieved for 2 to 6 weeks (steady-state half-life is 118 h), therefore, 
it is rapidly eliminated from the body leading to late follicular 
rise in circulating estrogen thereby enhancing development with 
subsequent increase in pregnancy [20]. (CE) is a long- acting 
dopamine agonist and has higher affinity to dopamine D2 receptor 
with a serum half-life of 43-hour limit, so it is effective in the 
treatment of patients with (HPRL) [21, 22]. However, few studies 
have been performed using (CE) in patients with (PCOS) [23-26].
 
As expected, our results showed that the mean serum level 
of prolactin decreased in the group treated with (CE) and the 
difference was significant after treatment as compared with the 
other group who did not receive it. It has been found that there 
was a significant relation between basal levels of prolactin and the 
changes in prolactin level due to inhibitory effect of bromocriptine 
and L-Dopa and suggested that the reduction in the inhibitory effect 
of dopamine in the hypothalamus can be a reason for inappropriate 
increased levels of LH and prolactin in (PCOS) patients with 
(HPRL) [27]. The results of our study showed higher rate of cycle 
regulation in patients with (PCOS) after treatment with (CE) 
which was consistent with those observed by Ghaneei et al who 
concluded that (CE) can be administered safely in (PCOS) patients 
with (HPRL) to improve the menstrual cycles [28]. Although the 
mechanism is not clear, one of the proposed mechanisms is that 
(CE) as a long-acting agonist of dopamine, which has high affinity 

to dopamine receptors D2, inhibits the vascular endothelial growth 
factor (VEGF) secretion in luteinized granulosa cells both in 
vitro and vivo [15]. Another possible mechanism is that treatment 
by (CE) restores ovarian function due to its inhibitory effect on 
LH secretion and androgen concentration [29]. Our results also 
showed increasing the rate of ovulation and therefore pregnancy 
rate as it has been found before because of dopamine agonist can 
increase perfusion in (PCOS) patients with (HPRL), decrease in 
their LH level, increase in ovulatory cycles, and finally regulate 
their menstrual cycles. Ajoss et al showed that using (CE) can 
increase the uterine perfusion in (PCOS) patients [21]. The results 
of Paoletti and colleagues showed that the use of (CE) 0.5 mg/
week for 4 months in the treatment of (PCOS) patients can cause 
a decrease in the level of LH and improve irregular menstrual 
cycles, but the recovery rate was not mentioned [23]. These studies 
confirm our results, although a similar study which used the 
combination of (LE) and (CE) in (PCOS) patients was not found.

Conclusion
(PCOS) is one of the commonest endocrinopathies affecting 
females leading to anovulation and infertility and the use of 
(CE) & (LE) in induction of ovulation in those patients who also 
have (HPRL), results in high ovulation and pregnancy rates and 
is superior to (LE) alone, therefore, we suggest that the use of 
the combination of (LE) and (CE) in the management of PCOS 
patients is highly effective and safe in regulating the menstrual 
cycles, improving ovulation and pregnancy rates, and should be 
used as the first-line treatment for them. 
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