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Abstract Polycystic ovary syndrome (PCOS) is a preva-
lent and heterogeneous condition aVecting 4–8% of repro-
ductive age women. It is the most common cause of chronic
anovulation and is associated with hyperandrogenemia.
Clomiphene citrate (CC) is considered as the Wrst-line ther-
apy for ovulation induction in these patients. Despite pro-
gress in understanding the pathophysiology of PCOS over
the past 20 years, many questions persist to the extent that
PCOS was described as “A Riddle Wrapped in a Mystery
inside an Enigma”. On the other hand, a recent publication
from the Centers for Disease Control suggested that CC
may be associated with an increased risk of birth defects.
The purpose of this review is to critically evaluate and sum-
marize the current literature regarding CC alternatives for
the initial management of PCOS focusing speciWcally on
the roles of weight loss and other approaches to ovulation
induction as insulin-sensitizing drugs, aromatase inhibitors,
minimal stimulation protocol, gonadotrophins and surgery
(laparoscopic ovarian drilling). Finally, the eYcacy of
intrauterine insemination with CC for the initial manage-
ment of PCOS will be evaluated.
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Introduction

World Health Organization (WHO) type II anovulation is
deWned as normogonadotrophic normoestrogenic anovulation
and occurs in »85% of anovulatory patients. Polycystic ovary
syndrome (PCOS) is the most common form of WHO type II
anovulatory infertility and is associated with hyperandrogen-
emia [1, 2]. Moreover, PCOS is the most common endocrine
abnormality in reproductive age women. The prevalence of
PCOS is traditionally estimated at 4–8% from studies per-
formed in Greece, Spain and the USA [3–6]. The prevalence
of PCOS has increased with the use of diVerent diagnostic cri-
teria and has recently been shown to be 11.9 § 2.4–
17.8 § 2.8% in the Wrst community-based prevalence study
based on the current Rotterdam diagnostic criteria compared
with 10.2 § 2.2–12.0 § 2.4% and 8.7 § 2.0% using National
Institutes of Health criteria and Androgen Excess Society rec-
ommendations, respectively [7]. Importantly, 70% of women
in this recent study were undiagnosed [7].

Clomiphene citrate (CC) represents the Wrst-line ther-
apy for ovulation induction in PCOS patients [2, 8, 9].
Standard practice is to administer CC for 5 days from
the second or third day of the menstrual cycle, starting
with 50 mg/day and increasing to 250 mg/day [10].
However, managed care studies have shown that the
most eVective dosage is 100–150 mg/day and over 75% of
ovulations occur within these dosages [11]. CC induces
ovulation in almost 75–80% of selected women with
PCOS-related infertility [12]. After six to nine cycles of
treatment with CC, cumulative pregnancy rates reach 70–75%
[11]. Life table analysis of the most reliable studies indi-
cated a conception rate up to 22% per cycle in women ovu-
lating on CC [8]. The NICE clinical guideline 2004,
recommended the use of CC for up to 12 cycles as cumula-
tive pregnancy rates continue to rise after 6 treatment

H. Abu Hashim (&)
Department of Obstetrics and Gynecology, 
Mansoura Faculty of Medicine, 
Mansoura University Hospitals, Mansoura, Egypt
e-mail: hatem_ah@hotmail.com
123



1738 Arch Gynecol Obstet (2012) 285:1737–1745
cycles [13]. However, its use longer than 12 months is not
recommended due to the possible increased risk of ovarian
cancer together with decreased pregnancy chances after this
period [13]. Clomiphene-resistant patients are those who
did not ovulate in response to doses of CC up to 150 mg for
at least three successive cycles, meanwhile clomiphene fail-
ure includes patients who failed to conceive with CC
despite successful regular ovulation on CC for six to nine
cycles [14]. In a large randomized trial, Legro et al. [15]
compared the eVects of CC, metformin and combination
therapy for up to six cycles in 626 infertile women with
PCOS. They reported an ovulation rate and clinical preg-
nancy rate per woman of 75.1 and 23.9%, respectively after
CC treatment up to 150 mg/day. This discrepancy between
ovulation and pregnancy rates may be explained by the
peripheral anti-estrogenic eVects of CC at the level of the
endometrium and cervical mucus or by hypersecretion of
LH [10, 16–21]. Clomiphene resistance is common and
occurs in »15–40% in women with PCOS [2, 13]. Insulin
resistance, hyperandrogenemia and obesity represent the
major factors involved in CC resistance; it prevent the ova-
ries from responding to raised endogenous follicle-stimu-
lating hormone (FSH) levels following CC therapy [22–
24]. Moreover, a genetic predisposition was suggested [25].

Despite progress in understanding the pathophysiology
of PCOS over the past 20 years, many questions persist to
the extent that PCOS was described as “A Riddle Wrapped
in a Mystery inside an Enigma” [26]. On the other hand, a
recent publication from the Centers for Disease Control
suggested that CC may be associated with an increased risk
of birth defects [27]. The purpose of this review is to criti-
cally evaluate and summarize the current literature regard-
ing CC alternatives for the initial management of PCOS
focusing speciWcally on the roles of weight loss and other
approaches to ovulation induction as insulin-sensitizing
drugs, aromatase Inhibitors, minimal stimulation protocol,
gonadotrophins and surgery (laparoscopic ovarian drilling).
Finally, the eYcacy of intrauterine insemination with clo-
miphene citrate for the initial management of PCOS will be
evaluated.

Materials and methods

Publication search

PubMed was searched using the above mentioned key
words (the last search update was on July 25, 2011). The
relevant evidence was identiWed, assessed for quality and
selected for inclusion, such as systematic reviews, meta-
analyses, diVerent guidelines, randomized controlled tri-
als (RCTs) and prospective cohort studies followed by
other observational studies. Additional studies were iden-

tiWed by a manual search of the references of original
studies.

Weight loss and lifestyle modiWcations

Obesity is strongly associated with PCOS and may be pres-
ent in up to 50% of cases [28–32]. Obese women with
PCOS are more likely than thin women with PCOS to suVer
from anovulation [28]. This eVect on ovulation may be sec-
ondary to insulin resistance, which in turn results in hyper-
insulinemia and stimulation of excess androgen production
from the ovaries [32]. Lifestyle modiWcation is the Wrst-line
treatment in an evidence-based approach for the manage-
ment of the majority of PCOS women who are overweight
[8, 9, 13, 33–35]. The NICE clinical guideline 2004 [13]
recommended weight loss for anovulatory PCOS women
who have a BMI >29 kg/m2 before starting ovulation
induction therapy. In these women, weight loss of even 5–
10% of body weight often restores ovulatory cycles [9, 29,
31]. Studies also showed that overweight women are less
likely to respond to pharmacologic ovulation induction
methods. In a cohort of 270 women with PCOS who
received either CC or gonadotrophins for ovulation induc-
tion, almost 80% with a BMI of 18–24 kg/m2 ovulated at
6 months compared with only 12% of women with a BMI
¸35 kg/m2 [28]. Moreover, overweight women require
higher doses of CC and gonadotrophins [29].

The current recommendation is to reduce weight gradu-
ally to increase the chances of maintaining the weight loss
[9]. Preferential diet composition has been evaluated in two
small studies [36, 37]. These studies compared a high car-
bohydrate (55%), low protein (15%) hypocaloric diet with a
low carbohydrate (40%), high protein (30%) hypocaloric
diet and found similar weight loss and decrease in circulat-
ing androgen and insulin levels. Routine exercise is also
very important in the reproductive health of PCOS women.
Exercise increases insulin sensitivity and helps achieve and
maintain weight loss [9, 35]. Incorporating simple moder-
ate physical activity including structured exercise (at least
30 min/day) and incidental exercise increases weight loss
and improves clinical outcomes in PCOS, compared to
diet alone [38]. Also, a recent study reported that a 6-week
intervention of structured exercise training and a hypocalo-
ric diet was eVective in increasing the probability of ovula-
tion under CC treatment in overweight and obese PCOS
patients [39]. Other lifestyle factors such as excessive
caVeine intake, alcohol consumption and smoking should
also be addressed [13, 30].

Otta et al. [40] in a randomized, double-blind and pla-
cebo control trial compared lifestyle modiWcation and
1,500 mg of metformin or placebo for 4 months in 30
women with insulin resistance PCOS. They reported that
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metformin has an additive eVect to diet and exercise to
improve parameters of hyperandrogenism and insulin resis-
tance. However, a small decrease in body weight through
lifestyle changes could be enough to improve menstrual
cycles in these women. Karimzadeh and Javedani [41] in
another randomized double-blind study compared lifestyle
modiWcation with medical treatment plans, such as CC,
metformin and CC with metformin in 343 overweight infer-
tile women with PCOS. They showed that metformin or
metformin with CC does not cause a signiWcant weight loss
or an improvement in the endocrine status of PCOS
women. However, lifestyle modiWcation to reduce waist
circumference and body weight could improve their men-
strual cycles, hormonal status and was an eVective treat-
ment for ovulation induction in those patients with an
ovulation and pregnancy rates of 66.6 and 20%, respec-
tively.

In morbidly obese women, the PCOS phenotype appears
to be very frequent [42]. Importantly, this disorder has been
found to improve markedly after sustained weight loss fol-
lowing bariatric surgery [43]. Anti-obesity pharmacological
agents have been used in obese women with PCOS. Both
orlistat, which blocks intestinal absorption of fat [44], and
sibutramine, an appetite suppressant [45], have displayed a
weight loss-independent eVect on androgens and insulin
resistance. It should be noted that these treatments should
not be considered as Wrst-line therapy for obesity in women
with PCOS [8].

Insulin-sensitizing drugs

Approximately 50–70% of all women with PCOS have
some degree of insulin resistance [46]. Hyperinsulinemia
probably contributes to the hyperandrogenism which is
responsible for the signs and symptoms of PCOS [46]. Met-
formin, a biguanide, is now the most widely used insulin
sensitizer for ovulation induction in women with PCOS
[47, 48]. There are diVerences in opinion as to whether met-
formin should play a role in the primary treatment of
anovulatory infertility for women with PCOS. At 2008,
Thessaloniki ESHRE/ASRM-Sponsored PCOS Consensus
Workshop Group [8] reported that the use of metformin in
PCOS should be restricted to those patients with glucose
intolerance. Metformin alone is less eVective than CC in
inducing ovulation in women with PCOS, and there seems
to be no advantage to adding metformin to CC in those
women. A recent meta-analysis of RCTs showed no signiW-
cant diVerence in eVectiveness of metformin versus CC as a
Wrst-line treatment for ovulation induction in non-obese
women with anovulatory PCOS [49]. Another recent
review reported that metformin is not a useful fertility agent
on its own, and the treatment of Wrst choice for overweight

or obese women with PCOS is modiWcation of diet and life-
style [48]. Also, a recent Cochrane review reported that
metformin is still of beneWt in improving clinical pregnancy
and ovulation rates. However, there is no evidence that it
improves live birth rates whether it is used alone or in com-
bination with CC or when compared with CC. Therefore,
the use of metformin as a Wrst-line treatment in improving
reproductive outcomes in women with PCOS appears to be
limited [50].

Third-generation aromatase inhibitors

Third-generation aromatase inhibitors (anastrozole, letrozole,
exemestane) are the approved adjuvants for the treatment of
estrogen receptor-positive breast cancer [51] that were Wrst
used in ovulation induction in anovulatory women in 2001
[52]. Evidence suggests that nonsteroidal aromatase inhibi-
tors (AIs), speciWcally letrozole and anastrozole, have ovu-
lation-inducing eVects by inhibiting androgen-to-estrogen
conversion. Centrally, this eVect releases the hypothalamic/
pituitary axis from estrogenic negative feedback, increases
gonadotrophin secretion, and results in stimulation of ovar-
ian follicle maturity. Moreover, peripherally, AIs may
increase follicular sensitivity to FSH [53]. AIs have rela-
tively short half-lives (»2 days) compared with CC
(»2 weeks), so estrogen target tissues (e.g., endometrium
and cervix) are spared adverse eVects. Because of these
mechanisms, it was postulated that AIs may have superior
ovulation induction properties in terms of follicular growth
and endometrium development, which is important for
embryo implantation [53].

Letrozole has the potential to be the Wrst-line treatment
option for ovulation induction in PCOS women being at
least as eVective as CC for inducing ovulation and achiev-
ing pregnancy in these patients. Potential advantages of
letrozole include reduced multiple pregnancies, absence of
anti-estrogenic adverse eVects and the subsequent need for
less intensive monitoring [54–56]. A recent meta-analysis
included six RCTs involving 841 patients concluded that
letrozole is as eVective as CC for ovulation induction in
patients with PCOS [57]. Letrozole was associated with a
number of lower mature follicles per cycle [standardized
mean diVerence (SMD) ¡1.41; 95% conWdence intervals
(CI) ¡1.54 to ¡1.28; P < 0.00001] compared with CC.
There were no signiWcant diVerences in pregnancy rate (rel-
ative risk (RR) 0.97; 95% CI 0.79–1.18), abortion rate (RR
1.38; 95% CI 0.48 to ¡3.96) and multiple pregnancy rate
(RR 0.34; 95% CI 0.07 to ¡1.72) between the two groups.
The evidence from ovulation rates was not enough to sup-
port either letrozole or CC [57]. DiVerent doses of letrozole
ranging from 2.5 to 7.5 mg/day were utilized. However, the
optimal doses are still unclear. In a study of Yang et al. [58]
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on 76 PCOS patients comparing 2.5 mg with 5 mg letrozole
for 5 days stating from day 3 of the cycle, the total number
of mature follicles and pregnancy rate was higher in the
5 mg group. In their study, there was no diVerence regard-
ing days to reach mature follicle between groups. A recent
RCT by Ramezanzadeh et al. [59] on 67 PCOS patients did
not show any advantage to the use of 7.5 mg/day over
5 mg/day dose of letrozole as the Wrst-line treatment for
ovulation induction in PCOS women.

Anastrozole has also been proposed as the Wrst-line treat-
ment option for ovulation induction in PCOS women.
However, recently, based upon the results of the phase 1
and 2 trials, it was reported that although anastrozole may
be viewed as an alternative oral therapeutic agent in the
induction of ovulation, it should not be viewed as a replace-
ment for CC in the majority of PCOS patients. Patients
with androgenization may not respond predictably to anas-
trozole; meanwhile those without androgenization and with
irregular menses may have a better response to the single-
dose rather than the multiple-dose regimen. A beneWt could
not be demonstrated for multiple treatment cycles with
anastrozole [60].

The safety of letrozole has elaborated a hot discussion.
According to an abstract published by the American Soci-
ety for Reproductive Medicine (ASRM) in 2005 [61], the
use of letrozole for ovulation induction has been discour-
aged, since there was a signiWcant increase in congenital
cardiac and bone malformations in newborns in letrozole-
treated pregnancies compared with controls. However,
there were numerous concerns regarding the methodology
of this study: Wrstly, the small size of the letrozole group
(n = 171 babies) of women who received letrozole with or
without gonadotrophins. Moreover, 21 babies were lost in
follow-up; Secondly, the choice of a control group from a
database of normal deliveries containing 36,050 deliveries
that would have a lower risk of pregnancy complications
and congenital malformations than an infertile population;
Wnally the under-representation of congenital anomalies in
the control group (noting that any babies identiWed as
abnormal on prenatal ultrasound would be delivered at a
tertiary care hospital rather than a community hospital)
[62].

Subsequently, two retrospective studies did not support
the concern that letrozole use for ovulation induction could
be teratogenic [62, 63]. A review of 911 newborns con-
ceived after infertility treatment found that the rate of con-
genital malformations and chromosomal abnormalities was
not signiWcantly diVerent, but slightly higher, in newborns
from CC-treated compared with letrozole-treated women
(4.8 vs. 2.4%, respectively). Moreover, the major cardiac
congenital abnormality rate (e.g., ventricular septal defect,
transposition of great vessels, right ventricle atresia, pulmo-
nary valve atresia) was signiWcantly higher with CC than

with letrozole (1.8 vs. 0.2%, P = 0.02, respectively) [63].
Another retrospective study of 477 newborns revealed
fewer malformations with letrozole (0%) than with CC
(2.6%) or spontaneous pregnancy (3.2%) [62]. Importantly,
positive results for the safety for newborns from these two
retrospective studies have been replicated by a recent ran-
domized trial assessing pregnancy outcomes after treatment
with AIs in 796 infertile women [64]. Accordingly, the pre-
vious concerns for the safety of AIs appear to be fading. In
fact, letrozole may well be teratogenically safer than CC.
The shorter half-life virtually assures elimination from the
body prior to implantation, whereas this is not the case with
the relatively slowly eliminated CC [55].

Laparoscopic ovarian diathermy (LOD)

Laparoscopic ovarian diathermy is currently accepted as a
successful second line treatment for ovulation induction in
CC-resistant PCOS being as eVective as gonadotrophin
treatment, and is not associated with an increased risk of
multiple pregnancy or ovarian hyperstimulation syndrome
(OHSS) [8, 9, 13, 14]. The main shortcomings of LOD are
the need for general anesthesia and the risk of postoperative
adhesions [65, 66]. The claim that it might aVect the
ovarian reserve is not more than a theoretical concern, since
a recent report concluded that LOD, when applied properly,
does not seem to compromise the ovarian reserve in PCOS
women [67].

Only two studies in the literature addressed the use of
LOD as a Wrst line of treatment for ovulation induction in
PCOS patients. Cleemann et al. [68] in a prospective case
series reported a pregnancy rate of 61% among 57 infertile
women with PCOS in whom LOD was performed as a Wrst
line of treatment. Out of 35 (61%) women who became
pregnant after LOD, pregnancy was achieved with LOD
only in 18 cases, while the remaining 17 had ovulation
induction after LOD. The median time to pregnancy after
LOD was 135 days. They proposed that a strategy with
diagnostic laparoscopy and LOD as the Wrst line of treat-
ment of infertility in women with PCOS will shorten the
time to pregnancy for many women, reduce the need for
medical ovulation induction and enable diagnosis of those
women with anatomic infertility, who can achieve preg-
nancy only by in vitro fertilization treatment [68]. A recent
RCT by Amer et al. [69] compared LOD with CC as a Wrst-
line treatment for anovulatory infertility in 72 women with
PCOS. No signiWcant diVerence was reported regarding the
ovulation rate per woman and per cycle; 64 versus 76% and
70 versus 66% after LOD and CC treatment, respectively.
Also, no signiWcant diVerence was reported regarding the
pregnancy rate per woman and the cumulative pregnancy
rate at 12 months follow up; 27 versus 44% and 52 versus
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63% after LOD and CC treatment, respectively. Live birth
rate was comparable between both groups (46 vs. 56% after
LOD and CC treatment, respectively). The authors concluded
that LOD is not superior to CC as a Wrst-line treatment of ovu-
lation induction in women with PCOS [69]. Moreover, in a
recent RCT, we compared the eYcacy of LOD versus contin-
uation of CC for up to six further cycles in 176 infertile PCOS
patients who failed to achieve pregnancy despite previous
successful CC induced ovulation [70]. The clinical pregnancy
rate per patient and the cumulative pregnancy rate after six
cycles were comparable in both groups (39 vs. 33.7% and 47
vs. 39.2%, respectively). Four twin pregnancies occurred in
CC group and none in LOD group and the diVerence was sta-
tistically signiWcant. Miscarriage and live birth rates were
comparable in both groups. Accordingly, we concluded that
LOD during the 6 months follow up period and CC for up to
six further cycles are equally eVective for achieving preg-
nancy in CC failure PCOS patients [70].

Gonadotrophins

Traditionally, ovulation induction with gonadotrophins has
been used as a second-line treatment for CC-resistant PCOS
women; however, it is expensive requires extensive monitor-
ing and associated with signiWcantly increased risk for OHSS
and multiple pregnancy [8, 9, 13]. Furthermore, a signiWcant
and consistent relationship between PCOS and OHSS was
reported in a systematic review [71]. The high sensitivity of
the PCOS to gonadotrophic stimulation is probably related to
the fact that they contain twice the number of available FSH-
sensitive antral follicles in their cohort than the normal ovary
[72]. A low-dose, step-up gonadotrophin therapy should be
preferred to the now outdated conventional protocol for
patients with PCOS and the strong justiWcation seems to be
the achievement of high rate of monofollicular development,
which is »69% (54–88%) [73, 74] with nearly complete
elimination of OHSS (0–2.4%) and a multiple pregnancy rate
of »6% [73, 75]. The recommended approach is to begin
with a low dose of gonadotrophin, typically 25–75 IU/day,
increasing after 7 days or more if no follicle >10 mm has yet
emerged, in small increments, at intervals, until evidence of
progressive follicular development is observed. The maxi-
mum required daily dose of FSH/hMG seldom exceeds
225 IU/day [76, 77].

Only a single centre RCT was undertaken to compare the
eYcacy and safety of CC and low-dose recombinant FSH
as Wrst-line pharmacological therapy for anovulatory infer-
tility associated with PCOS [78]. Seventy-six infertile
patients with PCOS were randomized to receive CC (50–
150 mg/day for 5 days, n = 38) or recombinant human FSH
(n = 38) in a chronic, low dose, step-up protocol (daily
starting dose 75 IU) for up to three consecutive cycles. No

signiWcant diVerences were reported regarding the ovula-
tion rate per woman and per cycle; 79 versus 92% and 53
versus 74% after CC and FSH treatment, respectively.
Also, no signiWcant diVerences were reported regarding the
pregnancy rate per woman and per cycle as well as the
cumulative pregnancy rate after three treatment cycles; 24
versus 42%, 9 versus 18% and 24 versus 43% after CC and
FSH treatment, respectively. Live birth rate was compara-
ble between both groups (16 vs. 29% after CC and FSH
treatment, respectively). There was one twin pregnancy in
the CC group (11%) and three in the FSH group (19%)
(P = 1.0). There were two cases of mild OHSS in the FSH
group and none in CC group. This RCT suggested that low-
dose recombinant FSH may be an eVective alternative to
CC in Wrst-line treatment for anovulatory PCOS patients.
However, being underpowered, the authors admitted that
further studies are warranted to conWrm these results [78].

Minimal stimulation protocol

Corfman et al. [79] previously have described a novel ovarian
stimulation protocol consisted of 5 days of CC (100 mg/day)
followed by a single dose of menopausal gonadotrophin
(hMG, 150 IU) on cycle day 9, termed ‘minimal stimula-
tion’ which was less expensive, easy to administer,
required minimal monitoring with comparable pregnancy
rates to conventional hMG stimulation in cases undergo-
ing in vitro fertilization procedures. Lu et al. [80] in a ret-
rospective study reported that minimal stimulation was as
eVective as the hMG alone protocol for non-ART treat-
ment of infertility. Their published description of this pro-
tocol (61 women, 106 cycles) showed a favorable clinical
pregnancy rate (20.8% per cycle) in a relatively young
population (mean age 31.9) with a high rate of ovulatory
dysfunction (40%). This might be related to better quality
oocytes and more receptive endometrium expected with
minimal stimulation protocol due to the eVect of the
injected exogenous gonadotrophin resulting in further help
in late follicular growth of dominant follicles recruited with
CC. Accordingly, minimal stimulation protocol is logisti-
cally more challenging.

Recently, in a well designed adequately powered RCT,
we compared the eYcacy of minimal stimulation protocol
and CC as a Wrst-line treatment in 113 women with PCOS
[81]. Patients received minimal stimulation protocol con-
sisted of 5 days CC (100 mg/day) then 150 IU of highly
puriWed urinary FSH (uFSH) on cycle day 9 (n = 58, 159
cycles) or CC only (n = 55, 153 cycles) for up to three
cycles. There were no diVerences between both groups
regarding the clinical pregnancy rate per cycle and per
woman (8.8 vs. 7.8% and 24.1 vs. 21.8%, respectively).
One twin pregnancy occurred in each group. Miscarriage
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rate was comparable (14.3 vs. 16.7%). No diVerences were
found regarding the number of follicles, serum P, ovulation
rate, E2 and endometrial thickness at the hCG day
(7.8 § 0.5 vs. 7.6 § 0.6 mm). Accordingly, we concluded
that ovulation induction with minimal stimulation is not
more eVective than CC alone for achieving pregnancy
when used as initial treatment in PCOS patients [81].

Day 3 uFSH protocol

A recent large prospective clinical trial was conducted to
compare the eYcacy of single dose uFSH (75 IU) on day 3
of menstrual cycle along with CC versus CC alone as a
Wrst-line treatment in 1,527 infertile women (4,381 cycles),
including PCOS (n = 911; 2,573 cycles) and unexplained
infertility (n = 616; 1,808 cycles) [82]. Pregnancy and mis-
carriage rates were compared between groups. A signiW-
cantly higher pregnancy rate was found in PCOS women
who received day 3 uFSH compared with CC only group
(22 vs. 9.3%, respectively). However, there was no signiW-
cant diVerence in pregnancy rate between both groups in
women with unexplained infertility. Miscarriage rates were
comparable in both groups in PCOS women as well as
women with unexplained infertility (8.8 vs. 9.5% and 14 vs.
13%, respectively). The improved pregnancy rate observed
in PCOS women may be related to the addition of uFSH on
day 3 of menstrual cycle with CC, which could negate the
detrimental eVect of the elevated basal LH levels on preg-
nancy and miscarriage in those women. The authors con-
cluded that the addition of single dose of uFSH improves
pregnancy outcome particularly in anovulatory infertility
(WHO II) compared with CC alone. However, they admit-
ted the need for more RCTs to conWrm the possibility of
replacing CC as the Wrst-line therapy for PCOS with
CC + uFSH [82].

Intrauterine insemination with clomiphene citrate 
as Wrst-line treatment in women with PCOS

Currently, intrauterine insemination (IUI) with or without
ovarian stimulation is widely used to treat male infertility,
unexplained infertility and for couples with minimal and
mild endometriosis [83, 84]. The rationale of IUI treatment
is to increase the pregnancy rate by increasing the chance
that maximum number of healthy sperm reaches the site of
fertilization. However, in couples with abnormal cervical
mucus, the rationale might be to bypass a possible cervical
factor [83]. The Wrst RCT comparing the addition of IUI to
CC for the initial management of women with PCOS and
normal semen analysis was reported recently by Abu
Hashim et al. [85]. In this study, a total of 525 cycles were

studied in 188 patients, 259 cycles in 93 patients who had
CC/IUI and 266 cycles in 95 patients in the control group
who underwent CC with timed intercourse (TI). In this
study, we found that performing IUI did not translate into a
signiWcantly higher clinical pregnancy rates as the clinical
pregnancy rate per cycle as well as per woman did not diVer
signiWcantly in both groups (8.49 vs. 7.89% and 23.6 vs.
22.1%, respectively). Also, in cycles in which ovulation
occurred, the pregnancy rate per cycle was 16.3% with CC/
IUI and 15.3% with CC/TI and the diVerence was not sta-
tistically signiWcant. This might be related to reduced endo-
metrial thickness at the time of hCG administration
(7.7 § 0.4 mm) rather than depression of cervical mucus.
Our Wndings match with those reported by other investiga-
tors who found thinner endometrial thickness with the use
of CC when measured on late proliferative days [10, 16–
19]. Accordingly, we concluded that ovulation induction
with CC and TI is as eVective as that with CC and IUI for
achieving pregnancy in PCOS and can represent the initial
treatment option being less invasive and less expensive
than IUI.

Conclusion

In PCOS, the Wrst treatment choice for induction of ovula-
tion is CC. Selection of patients for CC treatment should
take into account body weight/BMI, female age and the
presence of other infertility factors. With this drug, in prop-
erly selected patients, the cumulative pregnancy rate
approaches that of normal women. However, in obese
women with PCOS, weight loss and exercise should be rec-
ommended as the Wrst line of therapy. Ovulation induction
with minimal stimulation protocol is not more eVective
than CC alone for achieving pregnancy when used as initial
treatment in PCOS patients. Low-dose protocols of FSH
are the second line of treatment eVective in inducing mono-
follicular development in clomiphene-resistant patients.
LOD can be an alternative second-line treatment in clomi-
phene-resistant patients but not as a Wrst choice treatment.
Metformin is still of beneWt in improving ovulation and
clinical pregnancy rates. However, there is no evidence that
it improves live birth rates whether it is used alone or in
combination with CC or when compared with CC. There-
fore, the use of metformin as a Wrst-line treatment in
improving reproductive outcomes in women with PCOS
appears to be limited. Up till now, the evidence is not
enough to support either letrozole or anastrozole as a
replacement for CC in the initial management of PCOS
patients. Ovulation induction with CC and TI is as eVective
as that with CC and IUI for achieving pregnancy in PCOS.
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