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Objective: To determine the first-line medication to be used in anovulatory patients with polycystic ovary
syndrome (PCOS) for ovulation induction and pregnancy achievement.
Design: Randomized controlled trial.
Setting: Infertility unit of a public hospital.
Patient(s): One hundred fifteen newly diagnosed patients with PCOS based on ESHRE/ASRM criteria.
Intervention(s): These patients were assigned to three groups: group 1 (38 patients) received 500 mg of metformin
three times a day; group 2 (39 patients) received clomiphene citrate (CC) at an incremental dose; group 3 (38 pa-
tients) received both medications.
Main Outcome Measure(s): Rates of ovulation, pregnancy (PR), and live birth.
Result(s): The ovulation rate was 23.7% in the metformin group, 59% in the CC group, and 68.4% in the combi-
nation treatment group. This was translated into a similar PR and live birth rate, which were higher in the CC and
combination groups compared to the metformin group (PR: 7.9%, 15.4%, and 21.1%; live birth rate: 7.9%, 15.4%,
and 18.4% in metformin, CC, and combination treatment groups, respectively), although statistically the differ-
ences were not significant. There were no multiple pregnancies and the rate of spontaneous first trimester loss
was similar to the general population.
Conclusion(s): Clomiphene citrate should be the first-line treatment for ovulation induction in anovulatory
patients with PCOS. (Fertil Steril� 2009;91:514–21. �2009 by American Society for Reproductive Medicine.)

Key Words: Polycystic ovary syndrome, infertility, clomiphene citrate, metformin

Polycystic ovary syndrome (PCOS) is one of the most common
endocrinopathies affecting 5%–10% of reproductive age
women (1). It was originally described as a triad consisting
of obesity, hirsutism, and oligoamenorrhea/infertility (2).
This condition is a potential health hazard with long-term se-
quelae, notably type 2 diabetes, cardiovascular disease, and hy-
perlipidemia (3). An internationally accepted definition was
been adopted in 2003 by the European Society for Human Re-
production and Embryology and the American Society for Re-
productive Medicine, known as the ESHRE/ASRM Rotterdam
consensus (4). It required the presence of two of the following
three diagnostic criteria: [1] oligoamenorrhea or anovulation;
[2] clinical or biochemical evidence of hyperandrogenism;
and [3] the presence of polycystic ovarian morphology.

Women suffering from PCOS have low fecundity with
anovulation (5) and, to an extent, early pregnancy loss (6)

and pregnancy complications (7). Induction of ovulation
would restore ovulation and pregnancy. For many years
clomiphene citrate (CC) has been the standard treatment
for ovulation induction for these patients. Women who fail
to ovulate or get pregnant with CC usually were recommen-
ded for ovarian diathermy surgery, gonadotropin treatment,
or even IVF. However, these treatments are expensive and
associated with side effects (8). Because hyperinsulinemia
may contribute to hyperandrogenism and infertility in
women with PCOS, agents that can ameliorate insulin resis-
tance and reduce circulating insulin level can be used (9, 10).
The most extensively studied insulin-lowering agent in the
treatment of PCOS was metformin.

A meta-analysis of 13 randomized trials (11–13), compar-
ing metformin with placebo, metformin plus CC, or CC alone
in women with PCOS, concluded that metformin increased
the ovulation rate by a factor of approximately four. Of
note is that the pregnancy rate (PR) did not differ significantly
between the metformin and placebo groups, but the PRs for
metformin plus CC were significantly higher than for CC
alone. In a multicenter randomized trial involving 20 Dutch
hospitals and 228 patients, Moll et al. (14) concluded that
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metformin is not an effective addition to CC as the primary
method of inducing ovulation in women with PCOS. The
ovulation rate in the metformin/CC group was 64% com-
pared to 72% in the CC/placebo group, a nonsignificant
difference. A significant proportion of women in the metfor-
min group discontinued treatment because of side effects. In
a larger study (15) involving 626 infertile women with PCOS
assigned to either CC, metformin, or combination therapy, it
was noted that although ovulation rate in the combination
therapy group was significantly higher than that in the other
two groups, the increase did not translate into a higher live
birth rate. They concluded that CC was superior to metformin
in achieving live births in infertile women with PCOS,
although multiple pregnancies was a complication.

The ethnic background of women with PCOS may affect
the clinical, hormonal, and metabolic characteristics of this
condition. In a study conducted among Chinese women
who were CC resistant (16), there was no improvement in
the ovulation rate despite significant reduction of body
mass index (BMI), serum T, and fasting leptin concentrations
in the metformin group.

On the basis of these observations, the present study was de-
signed in 2005 to look at our experience with these treatments
in an Asian population, particularly in a community where the
majority ethnic group was Malay. Our goal was to evaluate the
most effective treatment in inducing ovulation and pregnancy.

MATERIALS AND METHODS

Study Design and Participants

This was an unblinded prospective, randomized, control trial
conducted at Alor Setar hospital from September 2005 to
December 2006. All patients referred to the infertility clinic,
Alor Setar Hospital, were screened for PCOS. The patients
who were newly diagnosed with PCOS and aged less than
40 years old were included in the study. The diagnosis of
PCOS was based on ESHRE/ASRM (4) criteria, which in-
cluded at least two of three criteria of the following: [1]
chronic anovulation; [2] clinical or biochemical signs of hy-
perandrogenism; and [3] polycystic ovary (PCO) morphology,
shown on ultrasound scan, defined as the presence of 12 or
more follicles (with one ovary being sufficient for diagnosis)
measuring 2–9 mm in diameter or increase in ovarian volume
of more than 10 mL. The pelvic ultrasound examinations were
done by same investigators using a vaginal endoprobe.

Patients were excluded from the study if they were known
to be diabetic or had underlying liver, renal, or heart disease
and also those whose partner’s sperm quality indicated male
factor infertility on at least two occasions (sperm count <20
million/mL, motility <50%, morphology <30% [normal:
World Health Organization criteria]). Tubal patency was
not tested before induction of ovulation. All patients gave
informed and written consent. The study was approved by
the medical ethics committee at Alor Setar hospital.
Fertility and Sterility�
The BMI and waist-to-hip ratio were also measured before
entry into the study. All patients were given general advice on
the importance of diet and exercise. Appropriate patients
were referred for dietary advice. After 3 months on study
medication, BMI and waist-to-hip ratio were measured again.

Women who were eligible and consented were randomly al-
located to three groups consisting of metformin, CC, or the
combination of metformin and CC. Randomizations were
done by picking an envelope labeled A, B, or C assigned to met-
formin, CC, or combination. Equal numbers of envelope were
labeled A, B, or C. The randomization was done centrally by an
assigned nurse who was na€ıve to the treatment and who then
communicated with the investigator. The envelope that was
picked was not returned for further randomization.

The investigators and patients were not blinded to the treat-
ment. We had difficulty in preparing a placebo tablet for CC
and metformin. All patients continued to take the study
medication until they had a positive pregnancy test, six ovu-
latory cycles, or developed CC resistance, whichever came
first. In the metformin group, if ovulation was not docu-
mented, medication was given for a maximum of 6 months.
Anovulatory patients had a withdrawal bleed induced with
medroxyprogesterone acetate (MPA) before the initiation of
the study medication.

Patients randomized to the metformin arm were given the
tablets at the initial dose of 500 mg and increased in a step-
wise fashion during the first 3 weeks to accommodate the
side effects until patients were taking a total dose of 1,500
mg/day. The patients were then asked to make a telephone
call once they had a menstrual period and a transvaginal
ultrasound (TVS) and follicular tracking was done to docu-
ment evidence of follicular growth and ovulation on days 2,
8, 12, and 16. A menstrual calendar chart recorded menses
cycles monthly.

Patients randomized to the CC only arm were given CC at
a dose of 50 mg on days 2–6. The TVS and follicular tracking
were done to document follicular growth and ovulation on
days 2, 8, 12, and 16. If there was absence of ovulation, the
CC dose was increased stepwise on a treatment cycle basis af-
ter a P withdrawal bleed to a maximum of 200 mg. If there was
evidence of ovulation but the patient did not get pregnant, the
same dosage was continued for a maximum of six cycles.

In the combination treatment group, metformin was given
in a similar manner to the metformin only group. Clomiphene
was given at a dose of 50 mg on days 2–6. The TVS and
follicular tracking were done to document evidence of follic-
ular growth and ovulation on days 2, 8, 12, and 16. If there
was absence of ovulation, the CC dose was increased step-
wise on a treatment cycle basis after a P withdrawal bleed
to a maximum of 200 mg. If there was evidence of ovulation
but patient did not get pregnant, a similar dosage was contin-
ued for a maximum of six cycles.

In all groups a urine pregnancy test was done 3 weeks after
documented ovulation and the patient remained amenorrheic.
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All study medications were discontinued when there was
a positive pregnancy test. Pregnant patients were then fol-
lowed up until an ultrasound could document the viability
of pregnancy. Copies of patients’ obstetric records, including
delivery records, were reviewed by the investigators to obtain
birth outcomes.

Hormone Assays

A complete clinical and laboratory evaluation was performed
including renal profile, liver function test, thyroid function
test, PRL, serum T, and FSH/LH levels at the initial visit before
commencing on study medications and after 3 months on study
medications. Other forms of androgen, such as DHEA,
DHEAS, and androstenedione (A), were not measured. All
blood samples were sent to the same laboratory; however, the
analyses were not done at one time point. The LH, FSH,
PRL, and TSH levels were measured by chemiluminescence
on an automated AD-VIA Centaur (Bayer Diagnostics, Tarry-
town, NY) analyzer. The intra-assay coefficient of variation
(CV) was less than 10% for all steroid hormone assays. Testos-
terone was measured using the RIA (DSL Inc., Webster, TX)
with intra-assay and interassay CVof 8.1% and 9.1%.

Statistical Analysis

The primary outcome measure was the ovulation rate, which
is defined as number of women who ovulated as judged by
ultrasound monitoring of the ovaries. The secondary outcome
measures were ongoing pregnancy and live birth rate. For nu-
merical data, analysis of variance (ANOVA) was used to
compare the homogeneity of the subject between and within
the groups. A Pearson c2 test was used for testing differences
among the three study groups for categorical variables.

With an expected rate of ovulation of 40% in the metfor-
min arm and 60% in the CC group, 96 women was needed
to show an absolute increase of 15% in ovulation rate, with
a power of at least 80% using a two-sided c2 test with
a 5% significance level. Taking a possibility of a dropout
rate of about 20%, at least 115 women were needed in this
study. The data on the dropouts were not included in the anal-
ysis. An intent-to-treat analysis was not done.

RESULTS

There were no significant differences in baseline variables in
the study groups (Table 1). The most of the participants in the
study groups were of the Malay race and this reflects the de-
mographic of the study location where more than 94% of in-
habitants of Alor Setar were Malay. There were no
differences with regard to age, BMI, and waist-to-hip ratio
among the three groups. The mean age was 28.9 years and
the mean BMI and waist-to-hip ratio were 33.3 and 0.77, re-
spectively. All groups had comparable proportions of primary
or secondary infertility and also duration of infertility was not
significantly different among the three study populations.

There was also no significant difference with regard to bio-
chemical parameters, like FSH and LH, within the study
516 Zain et al. Clomiphene, metformin, or both for infertil
groups (Table 2). The T level was significantly higher in
the combination treatment group; however, there was no rea-
son for this observation. All of the patients studied had mor-
phological features of PCOs on TVS. All the patients studied
also had abnormal menstruation presenting as amenorrhea,
which is defined as absent menstruation for more than 6
months, or oligomenorrhea, which is defined as intermens-
tual intervals of more than 35 days. In this study it was noted
that hirsutism was not a main feature of patients diagnosed
with PCOS, as it is only present in a minority of patients.

Metformin at incremental doses was well tolerated and
there were no dropouts because of metformin intolerance in
this study group. Three patients complained of nausea, dizzi-
ness, and headache, but despite these side effects they contin-
ued through the study period. The dropouts, illustrated in
Figure 1, had uncontrollable reasons (e.g., moving interstate,
living far and having difficulty to come to the hospital for
monitoring, particularly for transvaginal monitoring). Two
patients, one from the CC arm and one from the metformin
arm, had a spontaneous pregnancy after randomization but
before commencement of the study medication. These pa-
tients were not included in the analysis and intention-to-treat
analysis was not done.

The ovulation rate in women taking CC alone and combi-
nation of metformin and CC treatment was 59% and 66.6%,
respectively. Both were statistically significant when com-
pared to the 24% ovulation rate in the metformin arm (odds
ratio [95% confidence interval] for CC and combination
were 4.63 [1.73–12.37] and 6.98 [2.53–19.32], respectively).
Adding metformin to CC improved the ovulation rate,
although statistically the increment is not as significant
when compared to the CC only treatment (P¼.74) (Table 3).

The PR was highest in the combination group (21.1%)
compared to the CC (15.4%) and metformin (7.9%) groups,
although statistically the difference was not significant. The
live birth per cycle in which ovulation occurred was higher
in the CC (15.4%) and in the combination therapy groups
(18.4%) than in the metformin group (7.9%), although the
difference again was not significant. There were no multiple
pregnancies documented in any of the three groups. There
was only one case of first trimester loss and this was in the
combination treatment group. The number was very small
to make any statistical inference.

It was noted that metformin did not have a significant
effect on body weight or waist-to-hip ratio measurement at
3 and 6 months of treatment, although the regularity of the
menstrual cycle increased significantly after 3 and 6 months
of metformin treatment. Metformin treatment also did not
have any significant effect on biochemical parameters, partic-
ularly FSH, LH, and T after 3 months of treatment (Table 4).

DISCUSSION

Clomiphene citrate is a partially selective estrogen (E) recep-
tor modulator with its antiestrogenic effect at the
ity Vol. 91, No. 2, February 2009



TABLE 1
Baseline characteristic of women with polycystic ovary syndrome.

Characteristics
Metformin group

(n [ 38)
CC group
(n [ 39)

Combination group
(n [ 38)

Age, mean (SD) 27.8 (3.6) 29.6 (4.35) 29.3 (4.95)
WHR, mean (SD) 0.78 (0.1) 0.76 (0.45) 0.77 (0.14)
BMI, mean (SD) 33.9 (3.6) 32.9 (4.2) 33.0 (4.1)
Primary infertility, n (%) 29 (76.3) 28 (71.8) 34 (89.5)
Length of infertility (y), mean (SD) Race 3.1 (0.26) 2.9 (0.15) 3.3 (0.14)
Malay n (%) 33 (86.8) 35 (89.7) 33 (86.8)
Morphology feature of PCO on U/S, n (%) 38 (100) 39 (100) 38 (100) NS
Oligomenorrhea, n (%) 28 (73.7) 30 (76.9) 30 (78.9) NS
Amenorrhea, n (%) 10 (26.3) 9 (23.1) 8 (21.1)
Significant hirsutism (Ferriman-

Gallway>16)
1 (2.6) 2 (5.1) 1 (2.6)

Note: P¼not significant.
CC ¼ clomiphene citrate; BMI ¼ body mass index; WHR ¼ waist-to-hip ratio; U/S ¼ ultrasound.

Zain. Clomiphene, metformin, or both for infertility. Fertil Steril 2009.
hypothalamus, inducing a change in the GnRH pulse fre-
quency. This causes an increase in the FSH level and results
in follicular development and E2 production. Ovulation is re-
stored in 75%–80% of these patients and pregnancy is
achieved in about 35%–40% (17). The discrepancy between
ovulation and pregnancy is probably related to the antiestro-
genic effect of CC on the cervix and the endometrium, which
causes a thickening of the cervical mucus, rendering a hostile
environment for sperm transport and thinning of endome-
trium, which creates an unsuitable site for implantation
(18). Clomiphene also has a drawback—it is associated
with multiple pregnancies in 5%–10% of the population
(19) and side effects such as hot flushes and visual distur-
bance. In addition, CC does not address the underlying abnor-
malities in PCOS, including hyperinsulinemia and
hyperandrogenism.

Metformin is a biguanide oral antihyperglycemic agent,
which has been extensively used in the treatment of type 2 di-
abetes mellitus. It lowers blood glucose levels mainly by
inhibiting hepatic glucose production and increases in the pe-
ripheral glucose uptake (20). Several other actions may con-
tribute, such as increased intestinal use of glucose and
decreased fatty acid oxidation (10). Therefore, metformin
can reduce peripheral insulin concentrations and improve
glucose tolerance and metabolism. There are also prelimi-
nary in vitro data indicating that metformin may directly
decrease ovarian androgen production (21).

Most studies have demonstrated the efficacy of metformin
in inducing ovulation (22–24), whereas other reports disagree
with these findings (16, 25, 26). However, at present sample
size of the studies were relatively small. In addition, there
has been variations in populations, treatments, and outcomes.
Some studies also included patients who had failed other
treatments to induce ovulation. Our study had the advantage
of having 116 patients who were newly diagnosed with
PCOS, based on the latest ESHRM/ASRM criteria, na€ıve to
fertility treatment, and almost all of them were of the Malay
race. Our patients also were randomly allocated to the study
TABLE 2
Baseline biochemical characteristics.

Metformin group
(n [ 38) CC group (n [ 39)

Combination group
(n [ 38) P value

T, mean (SD) 0.57 (0.10) 0.41 (0.45) 0.77 (0.14)* .005 (nmol/L)
FSH(IU/L) 4.2 (1.74) 4.5 (1.95) 4.9 (1.75) NS mean (SD)
LH(IU/L) 11.9 (5.38) 11.3 (5.41) 12.2 ( 2.95) NS mean (SD)

Note: NS ¼ not significant.
* T significantly higher in combination group.

Zain. Clomiphene, metformin, or both for infertility. Fertil Steril 2009.
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FIGURE 1

Flow chart of the study.

144 PATIENTS SCREENED
AND DIAGNOSED PCOS

135 CONSENTED AND
UNDERWENT SCREENING

11 WERE EXCLUDED
DUE TO ABNORMAL

RESULT

4 DROPPED OUT
(LOST TO FOLLOW UP
AND OTHER REASON)

2 DROPPED OUT
(LOST TO FOLLOW UP)

3 DROPPED OUT
(LOST TO FOLLOW UP)

38 COMPLETED
THE STUDY

39 COMPLETED
THE STUDY

38 COMPLETED
THE STUDY

41 GIVEN
CLOMIPHENE

CITRATE

41 GIVEN
CLOMIPHENE

CITRATE &
METFORMIN

42 GIVEN
METFORMIN

124 COMPLETED SCREENING AND
UNDERWENT RANDOMIZATION

Zain. Clomiphene, metformin, or both for infertility. Fertil Steril 2009.
medications and were followed up for at least 6 months. The
other advantage of this study was that we did not look into just
ovulation but also into PR and live birth rate, which were
more definite outcomes. Other studies have mainly looked
at the ovulation rate. This was because PRs were harder to in-
terpret and in the meta-analysis no trial had a live birth rate as
a defined outcome measure. In the meta-analysis where met-
formin was used as a sole agent, ovulation was achieved in
46% of recipients compared with 24% in the placebo arm.
When metformin and CC were used in combination, 76%
of recipients ovulated compared with 42% receiving CC
alone (11).

Our findings regarding the effect of combination of
metformin and CC were consistent with those of another
518 Zain et al. Clomiphene, metformin, or both for inferti
large, multicenter, randomized trial reported by Legro et al.
(15). Among 626 subjects with PCOS who were randomly
assigned to either metformin, CC, or a combination of the
two drugs, there were no significant differences in ovulation
rates or PRs between the combination therapy group and the
group that received CC alone, with an ovulation rate and PR
of 60.4% and 38.3% in the combination group compared to
49% and 29.7% in the CC group. The ovulation, PR, and
live birth rates were lowest in the metformin group. The study
demonstrated that CC was superior to metformin in achieving
live births in infertile women with PCOS. It was also noted
that there were no significant benefit of combination therapy
with CC and metformin versus CC alone with respect to the
live birth rate. Another randomized trial from 20 Dutch
hospitals (14) involving 228 women with PCOS assigned to
lity Vol. 91, No. 2, February 2009
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either CC or a combination of CC and metformin also dem-
onstrated that metformin offers no superiority to CC. Our
study used normally acting metformin, not the long-acting
drug, and yet achieved the same results as in the study by Le-
gro et al. (15).

Our results demonstrated that ovulation was significantly
more likely to occur after treatment with CC alone or combi-
nation therapy than with metformin alone. This differs from
the study by Palomba et al. (27), the first clinical trial that
directly compares metformin and CC for first-line ovulation
induction. In that study, which only includes lean young
women with PCOS and normal glucose tolerance, the ovula-
tion rate obtained with both medications was similar but the
live birth rate was 52% after 6 months on metformin com-
pared with 18% on CC. Neveu et al. (28), in their observa-
tional comparative study involving 154 women with PCOS,
noted that metformin was better than CC for ovulation induc-
tion and equivalent for pregnancy achievement. It was also
noted that there was no additional benefit to the combination
of drugs for ovulation induction and pregnancy achievement
compared with taking metformin alone. However, the study
was limited by lack of standardization and randomization.
The decision for choosing the initial medication was not
based on randomization but patients’ choice, with the more
obese patients tending to choose metformin. In our study,
the PR and live birth rate were also higher in the CC and com-
bination groups compared to the metformin group, although
this was not statistically significant.

The PR and live birth rate were slightly lower in this study
and these may be explained by some of the limitations of this
study. This study included patients who were slightly obese,
had longer duration of infertility, shorter duration of exposure
to study medications (6 months), and tubal status not known
(hysterosalpingography [HSG] or laparoscopy were not done
before prescribing the study medications). We also did not
exclude patients who were at risk for tubal disease (e.g.,
past history of pelvic operation to the ovaries or tubes, appen-
dicectomy, or pelvic inflammatory disease). Another limita-
tion of the study: it was not blinded and hence may be
subjected to bias. It was not blinded because we had difficulty
preparing placebo tablets for CC and metformin. We also had
limited laboratory resources, hence we were not able to
measure other blood parameters that would have been useful
in the evaluation of PCOS such as DHEA, DHEAS, sex
hormone-binding globulin (SHBG), and fasting insulin.

This study illustrated that race and ethnicity influence the
phenotype manifestation of PCOS. This is a first study on
Asian women and it confirms to a certain extent what has
been published recently in women from Europe and North
America (14, 15). Published research articles on PCOS
among Asians women were few and these women may be un-
der-represented. However, our study demonstrated that de-
spite the phenotypic difference, the response to an
ovulation induction drug, such as CC, was similar. In our
study, significant hirsutism was manifested in less than 5%
of the study population. This is consistent with other studies
519



TABLE 4
Biochemical parameters at entry and after 3 months.

LH (IU/L) FSH (IU/L) T (nmol/L)

Initial 3 months Initial 3 months Initial 3 months

Metformin 11.9 (5.38) 12.1(4.95) 4.2 (1.74) 4.4 (2.12) 0.57 (0.1) 0.6 (0.1)
CC 11.3 (5.41) 11.7 (5.10) 4.5 (1.95) 4.3 (2.0) 0.41 (0.2) 0.4 (0.19)
Combination 12.2 (2.95) 11.2 (3.45) 4.9 (1.75) 5.0 (1.9) 0.77 (0.14) 0.59 (0.21)
P valuea .710 .710 .069

a Use an epsilon correction (Greenhouse-Geisser).

Zain. Clomiphene, metformin, or both for infertility. Fertil Steril 2009.
noting that hirsutism is less in Asian patients, particularly
from East Asia (29). Hirsutism has a low prevalence in
Taiwanese Chinese women and Hsu et al. (30) reported
a prevalence of about 28%, whereas Takeshi et al. (31),
from Japan, noted a prevalence of 8%. On the other hand, Ar-
una et al. (32) described a prevalence of 66% of hirsutism in
Indian populations. Although clinical and biochemical hy-
perandrogenism is less in Japanese women, hypersecretion
of LH is more prominent (31), making it one of the criteria
to diagnose PCOS using the Japanese Society of Obstetric
and Gynaecology 1993 (33) criteria. However, hypersecre-
tion of LH was not a prominent finding in our patients. All
of our patients had morphological features of PCO on ultra-
sound. Hsu et al. (30) noted a prevalence of PCO in 91% of
the patients with PCOS. We tried to reduce the intraobserver
bias by assigning only two doctors to do the TVS for the di-
agnosis of PCO. Metformin also failed to reduce weight,
waist-to-hip ratio, and does not have an effect on the bio-
chemical parameters of FSH, LH, or T. This differs from
some studies showing that metformin reduces the effect of
LH and T and causes an elevation in serum FSH (9, 33) and
agreed with studies showing that metformin has no effect
on hormonal parameters (16, 34, 35).

In summary, our study demonstrated that CC is superior to
metformin in inducing ovulation in anovulatory women with
PCOS. Addition of metformin to CC does not significantly in-
crease the ovulation, PR and live birth rate, although there was
a slight increase in the three parameters when compared to the
CC only treatment. Clomiphene should be the first-line treat-
ment for ovulation induction in anovulatory patients with PCOS.
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