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Abstract

Polycystic ovarian syndrome is a multifarious syndrome that affects approximately 5-10% of women in reproductive age group. Infertility is
one of the most common clinical manifestations of this. The main reasons attributable to infertility are ovulatory dysfunction and negative effects of
hyperandrogenism on the same. Treatment of infertility thus includes lifestyle modification, clomiphene citrate, metformin, gonadotropins, ovarian
drilling and IVF as the last resort. The purpose of this mini review is to update the knowledge of the clinicians for the better and optimal management

of the patients.

Polycystic Ovarian Syndrome and Clinical Manifestation

Polycystic ovarian syndrome (PCOS) affects approximately
5-10% of women in reproductive age group. [1] Diagnosis of PCOS
is based on Rotterdam’s criteria 2003, according to which two of
the three criteria should be fulfilled and these include oligo-ovu-
lation or an ovulation, clinical or biochemical signs of hyperandro-
genism and polycystic ovaries on ultrasound characterized by more
than 12 small antral follicles per ovary excluding conditions like
Cushing’s syndrome, congenital adrenal hyperplasia and androgen
secreting tumours [2]. The reproductive abnormality in patients
with this syndrome is multitudinous. Menstrual abnormality is due
to infrequent or absent ovulation, more so seen in obese patients.
Majority of these patients also have abnormal gonadotropins secre-
tory dynamics. Follicular development is also abnormal owing to
the arrest of development of ovarian follicles at late antral stage and
abnormal endocrine milieu i.e. low follicular fluid estradiol levels
and high androgen levels. At least 50% of women with PCOS are
obese and most women have hyperinsulinemia and insulin resis-
tant leading directly and indirectly to hyperandrogenism, all these
factors thus hampering fertility [3]. In a study, it was found that the
prevalence of metabolic syndrome in women with PCOS was 47%
as compared to 4% in age matched control with normal menstrual
cycle and no hirsuitism [4]. In another study of one hundred twen-
ty-two women with PCOS, 35% had impaired glucose tolerance and
10% had type 2 diabetes mellitus by the age of 40 years [5].

The pregnancy complications in this group of women are also
high, as can be deciphered from a meta analysis of 27 studies in-
cluding 4982 patients. Odds ratio of developing gestational diabe-
tes mellitus, pregnancy induced hypertension, pre eclapmpsia and

preterm birth were 3.4, 3.4, 2.2 and 1.9 respectively, as compared
to general obstetric population. Also, rates of early pregnancy loss
are on a higher side [6].

Ovulation Induction In PCOS

The options available to achieve ovulation in patients with poly-
cystic ovarian syndrome and thus pregnancy can be non-pharma-
cological or pharmacological.

Non-Pharmacological Methods

Weight loss with the help of exercise and diet and lifestyle mod-
ification is regarded as the first line of management of infertility in
this group of women. It is studied that even 5-10% of weight loss
helps in restoring ovulatory function and thus achieving pregnancy

[7].
Pharmacological Methods

Clomiphene citrate is a selective estrogen receptor modulator
and is used as a first line ovulation induction agent for almost four
decades now. It acts by binding to estrogen receptors in hypothal-
amus and pituitary and this leads to increased endogenous follicle
stimulating hormone levels and thus leading to follicle develop-
ment and ovulation in 60-85% of patients [8]. On the contrary, its
antiestrogenic effect on the endometrium leads to only half of the
patients conceiving. In one of the studies, no pregnancy occurred
when endometrium is less than 6mm at midcycle, but other stud-
ies didn’t find any such correlation [9]. The dose starts from 50mg
per day for 5 days starting between day 2 and 5 of menstrual cycle
and can be increased to maximum of 250mg per day for 5 days and
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maximum of 6 ovulatory cycles. Side effects of this drug include
multiple pregnancy, hot flushes and rarely visual symptoms. Next
drug in line is metformin, a biguanide insulin sensitizing agent that
acts by increasing peripheral glucose uptake and inhibiting hepatic
glucose production. In a study by Siebert et al, six trials were ex-
amined in which metformin was randomized with either placebo
or clomiphene citrate in clomiphene resistant patients and found
a statistically significant improvement in ovulation with combina-
tion therapy (OR 6.82) [10]. Dose of the drug starts with 250mg
to 500mg per day to maximum of 750mg three times a day and
have side effects like nausea, cramps, bloating and diarrhoea. Go-
nadotropins are used when these patients fail to conceive with oral
ovulation induction medication as second line therapy. These are
administered as daily injections combined with ultrasound moni-
toring and serum estradiol levels to ensure unifollicular growth and
development with pregnancy rates of 20-25% per cycle [11]. There
exists a high risk of multiple pregnancy, ovarian hyper stimulation
syndrome and overall the cost of treatment entails burden on the
patient. Laparoscopic ovarian drilling (LOD) may be considered in
patient with PCOS and especially when there exists an indication
for laparoscopy but taking into consideration existing surgical risks.
This is particularly helpful in patients with clomiphene resistant
PCOS, with ovulation rate comparable to that with gonadotropins
after LOD. Aromatase inhibitors like letrozole, anastrozole act by
inhibiting the conversion of testosterone and androstenidione to
estradiol and estrone respectively, thus inhibiting estrogen nega-
tive feedback on the hypothalamic pituitary axis. This helps in in-
creasing gonadotropin secretion and thus ovarian follicular growth
and development. In a study presented in ASRM 2005, it was found
that letrozole use as ovulation n induction drug is associated with
increased risk of congenital malformations [12]. In later years, a
study done by Tulandi et al evaluated 911 newborns from letrozole
and clomiphene citrate pregnancy and found that the incidence of
congenital malformations was 2.4% in letrozole group compared to
4.8% in CC group [13]. In patients with PCOS who fail to respond to
above mentioned treatment or have other indications for advanced
reproductive technologies, IVF is a rescue management option.
Pregnancy rate per cycle is expected to be around 40-50% and sim-
ilar to the patients without PCOS [11].

Conclusion

The most common and worrisome clinical manifestation of
PCOS is infertility. The main reason behind this is oligo-ovulation
or anovulation and other factors like hyperandrogenism,
hyperinsulinemia and obesity. Lifestyle modification, weight
reduction and exercise form the first line of management for these
group of patients. The next in line is ovulation induction drugs like
clomiphene citrate and metformin which helps in decreasing insulin
resistance, both together improving ovulation and pregnancy rate.

Next in line are gonadotropins when oral ovulation induction fails.
LOD is an option in patients with clomiphene resistant PCOS and
with other indications for laparoscopy and finally IVF when all
previous treatment fails. But, the treatment has to be optimized
based on patient’s age, duration of infertility and other factors
hampering her fertility. So, important is what to do in patients with
infertility having this heterogenous endocrine condition..
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