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ABSTRACT
Background: Polycystic ovary syndrome (PCOS) is a common cause of infertility and is associated with chronic
anovulation and hyperandrogenemia. With associated features like irregular menses, acne and hirsuitism. It is seen in
approximately 6% of women in reproductive age group and is one of the most common reproductive abnormality and
endocrinopathy. Clomiphene Citrate remains the mainstay of this disorder however addition of metformin to it has
been known to improve ovulation and pregnancy. The aim and objectives of the present study were to diagnose the
patients with PCOS out of all patients who present with complaints of infertility, to compare ovulation and conception
rates with Clomiphene Citrate alone V/S Combined Metformin and Clomiphene Citrate V/S Combined Metformin
and Clomiphene Citrate and Drilling V/S metformin alone in Infertile Indian Women with PCOS.
Methods: A total of 50 cases with PCOS, in women of age group between 20 to 35 years was studied from June 2017
to December 2017. All of them having chief complain of infertility. Endocrino-histologic correlation and laparoscopic
evaluation was confirmed by history, clinical manifestations, USG, laboratory investigations (LH, FSH, Insulin levels
etc.) and laparoscopy was done.
Results: After administration of Insulin sensitizing agent, Tab. Metformin, 500mg 1 TDS, in management of PCOS
who have hyperinsulinemic insulin resistance, there was ovulation with regular menstrual cycles, followed by
pregnancy and full term deliveries. Thus, metformin definitely has a role in treatment of PCOS.
Conclusions: Metformin down regulated the hyperstimulated reproductive axis and allows for reversal to
normoandrogenic state. Hence adding metformin to CC leads to increased ovulatory and conception rates as
compared to either of them alone. In cases of laproscopic ovarian drilling spontaneous pregnancy rates showed no
statistically significant correlation between the degree of fall in AMH but the chances of successful conception may
improve after Ovarian drilling.
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INTRODUCTION
Polycystic ovary syndrome (PCOS) is a common cause of
infertility and is associated with chronic anovulation and
hyperandrogenemia. It affects up to 6% of women with

reproductive age.1 Clomiphene citrate remains the firstline therapy for induction of ovulation in these women.
Clomiphene resistance (i.e., failure to ovulate after
receiving 150 mg/day) remains a common problem and
occurs in approximately 15%–40% in women with
PCOS.2,3
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Clomiphene citrate may have a negative effect on the
cervical mucus and endometrium and is associated with a
discrepancy between ovulation and conception rates.4,5
More than half of the women suffering with PCOS have
variable degrees of insulin resistance. Hyperinsulinemia
will lead to hyperandrogenism, which causes the signs
and symptoms of PCOS.6 Metformin which is a
biguanide reduces ovarian androgen production and has
been used to treat insulin resistance in women with
PCOS. This may directly affect follicular development
and inducing ovulation. According to many previous
studies, addition of metformin to CC in the CC-resistant
cases helps in achieving ovulation in 68.6%-77.7% of
patients.7-10 Recent studies have demonstrated that AMH
levels also tend to be high in PCOS and response to
ovulation inducing agents are inversely proportional to
the levels of AMH.11,12
Laparoscopic Ovarian Drilling (LOD) has been used as
an option for management of the group of patients not
responding to ovulation induction. The success of LOD
too is unpredictable but it has been observed recently that
patients with very high AMH levels respond better when
the AMH levels reduce after LOD. It is also seen that
patients with normal and low baseline AMH levels do not
benefit from LOD possibly because it indicates low
ovarian reserve.
The aim of prospective cross-sectional study is to
compare and determine the efficacy of clomiphene citrate
alone V/S combined metformin-CC V/S combined
metformin-CC-Ovarian drilling V/S metformin alone
when administered in infertile Indian women with PCOS.

Patients with FBS/ fasting insulin levels <4.5 were given
metformin along with CC and patients with High levels
of AMH underwent LOD and AMH levels were repeated
7 days post operation.
RESULTS
Clomiphene citrate only
A total of 50 cases were studied who had chief complain
of infertility and they were treated. In these, 44 patients
were given 50 mg dose of Clomiphene Citrate from 3rd
to 7th day of cycle. We followed all the patients through
ovulation study with USG. If they did not have ovulation,
we gave 100mg dose of CC in next cycle. Even if no
ovulation occurred then 150mg CC for 5 days each
regime was followed for 3 cycles.
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Figure 1: CC Alone.

METHODS
A prospective cross-sectional study was done by using
pre-tested pre structured validated questionnaires. over 50
cases in CU Shah medical college from June 2017 to
December 2017. All females of reproductive age group
between 20-35 group having complaints of primary and
secondary infertility were included in the study.
Remaining patients with normal fertility and patients of
infertility other than confirmed cases of PCOD were
excluded from the study.

Live Birth

Clomiphene citrate + Metformin
The 24 patients which remain anovulatory and did not
respond to CC alone means resistance to CC. So, in these
patients, FBS/fasting Insulin levels were performed.
Patients with FBS/fasting insulin levels <4.5 were taken
for study. Tab.
60
50%

All the cases having chief complain of infertility along
with other complaints of oligomenorrhoea, secondary
amenorrhea, DUB, obesity, acne and hirsutism.
Endocrino-histologic correlation and laparoscopic
evaluation was obtained by clinical manifestations, USG:
Transabdominal/
Transvaginal,
Laboratory
investigations: (LH, FSH, LH/FSH, FBS with fasting
insulin levels) and finally Laparoscopy in all cases and
Ovarian drilling in selected cases.
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All suspected cases of PCOD underwent ultrasound scan,
LH/FSH ratio on 3rd day, AMH on day 2 and Insulin
levels. All patients with LH/FSH ratio >1.5 were
subjected to diagnostic laparoscopic examination.
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Figure 2: CC + Metformin.
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Metformin 500mg was given TDS for 6 cycles along with
CC in 12 patients. These patients were obese with BMI
>25kg/m2.
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The other 12 patients who remained anovulatory, who
were lean with normal BMI, and had high AMH levels,
Laparoscopic drilling was performed. After that we
waited for 3 cycles by giving CC 50mg from 3rd to 7th
day of menses. If no response was found, then Tab.
Metformin 500mg TDS / day was given for 6 cycles.
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Figure 3: CC + Drilling + Metformin.

Table 1: Modalities of treatment.
Modalities of treatment
Clomiphene citrate only
CC + Metformin
CC + Laparoscopic Drilling
+ Metformin
Metformin only

Number of
patients
44
12

Ovulation
20
10

Total live
births
8
4

Total pregnancies>20
weeks
3
2

Total
abortions
6
2

12

11

4

4

1

6

6

3

1

1

Metformin only
In this study 6 patients out of 50 PCOD pts who had FBS/
fasting insulin ratio <4.5, and were obese, we started Tab.
Metformin 500mg TDS/ day for 6 cycles. Once the
patient conceived, Metformin 500mg, one tablet three
times a day was continued till the delivery of baby. The
study included 50 cases.
Association between ovulation and live birth with
various drug
CHI SQUARE 0.216 with df 3 (P=0.97) - which is less
than 0.05 so it shows the association is not significant.
Association between ovulation and pregnancy >20 week
with various drug. Chi square = 0.591 with df (3)
(p=0.89) – which is less than 0.05 so it shows that the
association is not significant. Association between
ovulation and abortion with various drug. Chi square
0.603 with df (3) (p=0.89) which is less than 0.05 so it
shows that the association is not significant.
DISCUSSION
Initially patients of PCOS were treated with CC and
gonadotropins alone, but this mechanism has given a new
direction towards its management with insulin sensitizing
drugs that gave promising results and higher success rates
of ovulation as well as pregnancy as compared with CC
alone.13

A giant leap occurred when it was discovered that
metformin was effective in ovulation induction in
women.14 According to Cochrane review, metformin is
superior to placebo for inducing ovulation in infertile
women with PCOS with an odds ratio of 3.9 (confidence
interval 2.3-6.7).15
This study has results comparable to various studies that
have been carried out internationally. A study was carried
out at Jordan showing the effects of metformin along
with CC compared with placebo CC, on the ovulation and
pregnancy rates in CC-resistant women with PCOS. It
was found that increased rates of ovulation (50% versus
45.45%, P<0.05) and pregnancy (41.66% versus 38.63%,
P<0.05) in the metformin-CC group vs. placebo-CC
controls.16 Overall ovulation rate in CC group of our
study was comparable to certain studies, i.e., Batakan
found 28.2% with 100 mg of CC, Boostanfar et al., found
45% with CC dose of 150 mg, Memon et al. found 23%
with 100 mg of CC, and Lobo et al., found 32% with 200
mg of CC.17-20
In our study, regularity of menstrual cycle was found
more in patients receiving metformin along with CC, that
concludes that metformin has an important role in
regularization of menstrual cycle as concluded by Katsiki
et al., Zain et al., and Pasquali and Gambineri.21-23
A controlled trial in India carried out previously that the
metformin + CC resulted in higher rate of ovulation than
CC alone group (P = 0.0016). The pregnancy rate was 8%
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with CC and 24% with metformin + CC group. Loss of
appetite was found in 72% females of the study group
while 18% had nausea and vomiting. Moreover, no case
of hyperstimulation was seen in either group. Finally, it
was concluded that this combination should be initiated
early in the course of treatment.24
Vandermolen et al. tried to determine whether metformin
treatment increased the ovulation and pregnancy rates in
addition to CC in women with PCOS who were resistant
to CC alone through a randomized, double-blind, and
placebo-controlled trial. Higher rates of ovulation as well
as conception in metformin + CC vs. placebo + CC group
were found, i.e., (75% vs. 27%) and (55% vs. 7%),
respectively.13
Similar study carried out by Zain et al., compared
metformin alone, CC alone, and metformin + CC in three
groups of women with PCOS and found highest rate of
ovulation 68.7% and conception (21.1%) in metformin +
CC group. They concluded that CC should be used as
first line therapy in these women.22
Contrary to the study of Zain et al., Neveu et al., found
nearly similar ovulation rates among PCOS females
treated with metformin alone and metformin + CC group.
Furthermore, conception rates were also not different in
the three groups, i.e., metformin alone, CC alone, and
combination group. It was suggested that metformin can
be used first for ovulation induction in females with
PCOS despite of their weight and insulin levels because
of its efficacy and known safety profile.25
Contrary to studies of Neveu et al., and Zain et al,
Jungheim and Odibo developed decision-analytic model
by comparing the same three treatment strategies using
probability estimates derived after reviewing literature
and sensitivity analyses performed on the baseline
assumptions, finalized that combination therapy should
be the first line therapy.23,26.
CONCLUSION
The ovulatory rate with the metformin and CC
combination was found to be significantly higher when
compared with CC given alone (P = 0.0016) in infertile
PCOS subjects. The ovulatory rate was found to be
increasing when CC of 150 mg was given in combination
with metformin for three cycles. The pregnancy rate was
high with the CC and metformin combination when
compared with CC alone and even in CC-resistance
PCOS. Hence, this combination should be initiated early
during treatment. In cases of laparoscopic ovarian drilling
spontaneous pregnancy rates showed no statistically
significant correlation between the degree of fall in AMH
but the chances of successful conception possibly
improved after LOD
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