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Abstract

Objective: to study the effect of insulin sensitizer Metformin on fertility, pregnancy complications and
pregnancy outcome when given in adequate dose for adequate time period in insulin resistant polycystic
ovary syndrome (PCOS) patients.

Methodology: this prospective observational analysis was conducted at Baqai Institute of Reproduction
and Developmental Sciences (BIRDS), an In Vitro Fertilization (IVF) center of Pakistan in Bagai
University Karachi from January 2010 to December 2012. All patients with insulin resistant PCOS
presenting to BIRDS with infertility were included in the study. Detailed history regarding demographic
details, duration of infertility and previous treatment of infertility were noted. Complete physical
examination was done. Laboratory investigations included serum FSH, LH, testosterone, serum insulin
levels, FBS and ultrasound of pelvis. Patients were given Metformin in adequate dose (1500-2500
mg/day) for at least 3-6 months and more if needed, those becoming pregnant were followed in their
pregnancies till the final outcome. SPSS 12 was used to analyses the data.

Results: two hundred and seventy seven women with insulin resistance PCOS were given Metformin in
adequate dose (1500-2500 mg/day) for at least 3 months. Out of these 277, 72 (26%) became pregnant,
of which 59 (71%) had no maternal side effects and no birth defects. From the remainingl3 patients,
10(14%) had missed abortions and 2 had intrauterine deaths in second and 1 in third trimester. These
patients either received inadequate dose or conceived within 3 months and stopped taking Metformin in
first trimester.

Conclusion: metformin in adequate dose and duration increases fertility and prevents pregnancy

complications in both foetus and mother and improves pregnancy outcome.
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Introduction

An-ovulation is the main cause of infertility in a
guarter of patients who present to infertility clinics
and majority were later subjected to assisted
reproductive technologies (ART). Polycystic ovarian
syndrome is the commonest cause of an-ovulation in
women of reproductive age.™? The condition appears
to have a genetic component and those affected
often have female relative with adult onset diabetes.
It is estimated that PCOS affects up to 14% of
women of western society® PCOS is characterized
by enlarged ovaries with multiple small cysts (2-8
mm diameter) and a hyper vascularized stroma
producing androgen. Ovarian hyper-production of
androgen is due to hyper-insulinism and raised
insulin levels are recognized as an important feature
of PCOS.

Insulin lowering therapies such as Metformin can
bring improvement in insulin resistance and ovarian
hyperandrogenism. Use of Metformin for women in
PCOS has aroused a tremendous amount of
interest.*” It has proven its efficacy in ovulation and
menstrual cycle regulation. However there has been
a lot of controversy regarding the use of Metformin
for fertility, during pregnancy and its effects on foetus
and pregnancy. Various studies have observed the
effects of metformin on ovulation and pregnhancy
outcomes whereby some of them found it beneficial,

others
3,6-8

while  the reported no  significant
improvement.
The objective of the present study was to determine
the effect of Metformin on fertility, pregnancy and
pregnancy outcome in patients who presented with

insulin resistant PCOS for assisted reproduction i.e.
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invitro fertilization (IVF) or intra-cytoplasmic sperm
injection (ICSI).

Methodology

All patients who presented for the treatment of
infertility from January 2010 to December 2012 at
BIRDS were included in the study. Insulin resistant
PCOS were separated and included in the study by
keeping in view European society for Human
Reproduction and Embryology (ESHRE) and the
American society for Reproductive medicine (ASRM)
PCOS case definition®!® requiring presentation of
signs and/or symptoms of a minimum of two out of
three of the following criteria i.e. oligo-ovulation or
anovulation ,Clinical or biochemical
hyperandrogenism and or PCO morphology on
ultrasound.

A questionnaire was prepared including age, years
of infertility, criteria of PCOS, use of Metformin, its
dosage and duration, pregnant or not, pregnant
during treatment, pregnancy follow up till delivery,
pregnancy complications and both foetal and
maternal and pregnancy outcomes were noted.
Institutional ethical committee permission and written
informed consent from the patients were obtained.
Complete physical examination including height,
weight, BMI, waist circumference and blood pressure
measurements were done in each patient. The
biochemical hormonal evaluation including FSH, LH,
Serum testosterone (total), Fasting plasma glucose,
lipid profile, TSH, DHEAS,

Estradiol, 17 OH progesterone and prolactin were

Fasting Insulin and

performed. Ultrasound of ovaries was done in every

patient.

The patients with other hyperandrogenic conditions
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like congenital adrenal hyperplasia, Cushing
syndrome and androgen secreting tumor were
excluded from the study. Similarly patients who were
taking Metformin in a dose less than 1500 were also
excluded from the study.

A minimum dose of Metformin of 1500mg per day
and a maximum of 2500 mg per day was given for at
least 3 months or longer. In the patients who
Metformin  was

conceived during this period,

continued in same dosage throughout their
pregnancies.

All patients were followed for evidence of ovulation
and conception. Ovulation was detected by follicle
tracking on ultrasonography. Dominant follicles on
9" day with absent follicles on 16™ day indicated
occurrence of ovulation. Conception was confirmed
by positive urine pregnancy test and presence of

gestational sac on ultrasonography.
Results

A total of 277 patients with insulin resistant PCOS
were included in the study. Their mean age was-32.5
years (Range 26-41).BMI ranged from 23-38 with a
mean of 30.5 kg/m? (Table I).

Table I. Baseline characteristics of the study
population

responded with no maternal side effects and no birth
defects, 10 patients (15%) took Metformin irregularly
and for shorter duration and had missed abortion in
first trimester while one who stopped Metformin with
a positive pregnancy report developed gestational
diabetes and had 1UD in 30" week of gestation while

another two patients had IUD in second trimester

Mean Age(years) 32.5(24-41)
Mean BMI (Kg/m?) 30.5 (23-38)
Menarche (age) 13.1+1.23
Mean Duration of infertility (Years) 11 (2-20)
Primary infertility 78
Secondary infertility 22
Serum FSH (mIU /ml) 2.2-9.9
Serum LH levels 1.2-32
Fasting S.insulin 6.6-39.3

Seventy two (26%) patients conceived after at least

3 months of treatment out of which 59 (71%)
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(Table II).

Table Il. Outcome of patients on Metformin
Outcome No. (%)
No. of patients who 72 26
ovulated
Missed abortion in 10 13.8
first trimester )
IUD in second 5 27
trimester )
IUD in third trimester 1 1.3
Successful
pregnancies 59 1111

Discussion

The present study documents the efficacy of
metformin in achieving fertility and pregnancy

outcomes in insulin resistant PCOS patients.
Ovulatory disorders can be identified in the women
in 18 to 25 percent of couples presenting with
infertility."* PCOS is the major anovulatory cause of
infertility in our females in the reproductive age
Insulin  resistance

group™? giving rise to

hyperandrogenism and premature arrest of follicular

1213 \nith resultant anovulation is

growth and atresia
an important pathogenic mechanism in PCOS and
this has given a new direction to treat PCOS with an
giving
regarding

insulin sensitizing drug like Metformin

promising results and success rate

ovulation , fertility and pregnancy outcome.
Complete follicular development takes over 220 days
and can be classified into three phases according to
follicular

the developmental stages and the
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gonadotropin  dependence. First, the initial
recruitment of resting primordial follicular, second the
development of pre-antral and early antral follicles
and finally cyclic recruitment of a limited cohort of
antal follicles followed by the selection of a single
dominant follicle during the mid-follicular phase of
the menstrual cycle thus if the levels of insulin is
low along with androgens, follicular atresia is
prevented leading to good follicular growth. This was
seen in our study where women taking Metformin for
more than 3 months ovulated and conceived. Thus
Metformin has proven efficacy in ovulation and
menstrual regularity. Imtiaz et al.*® studied the role of
Metformin in ovulation induction and subsequent
conception in Pakistani patients of PCOS having
hyperinsulism. Seventy two ovulated while 32.5%
conceived when Metformin was given from 3-9
months.

.16 studied the same but in

Ayesha Raja et a
comparison with clomiphene citrate, with Metformin
68% ovulated while 58% conceived without any
teratogenic effect in foetus. In our study only
Metformin was used and 70% ovulated while 26%
conceived.

Insulin resistance increases androgen from ovarian
stromal cells, impairing follicular development, local
steroid genesis with direct stimulatory effect on
plasminogen activator inhibitor-1 limiting follicular

h'"18  Metformin

growt suppresses hepatic
gluconeogenesis and improves peripheral insulin
resistance which improves ovulation and fertility. It
also reduces systemic leuteinizing hormone (LH)
and PAI-1 levels, reducing risk of miscarriage.

In our study 10 patients had pregnancy loss in the
form of missed abortion. These patients stopped

Metformin in their first trimester and had abortions
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probably because of increased insulin resistance
with adverse effect on leuteinizing hormone, which
leads to

the development of chromosomally

abnormal ova. Insulin interferes with the normal
balance between blood clotting at the endometrial
level leading to impaired blood circulation, placental
insufficiency and miscarriage.

There is a significant reduction in gestational
diabetes when Metformin is continued throughout
pregnancy. **? In our series one patient developed
gestational diabetes when she stopped Metformin in
first trimester after her pregnancy test was positive
and later had an intra-uterine death in 30" week of
gestation.

Another study >*°

supported the initial finding that
Metformin used throughout pregnancy in a dose of
1500-2550 mg reduces the risk of miscarriage
compared to previous pregnancies in the same
women not on Metformin. In the same study there
risk of diabetes,

was decreased gestational

decrease insulin resistance, decrease maternal
weight gain and there was no bad maternal,
intrauterine fetal and neonatal outcome.®

In our study, the 72 insulin resistant Polycystic
ovarian syndrome patients who conceived, 59
received Metformin throughout their pregnancies and
there was no excessive maternal weight gain, no first
trimester pregnancy loss, no gestational diabetes,

and no fetal or neonatal complication.
Conclusion

Metformin can be safely used in adequate dose and
sufficient duration to decrease insulin resistance in
PCO syndrome, to enhance ovulation and fertility
and to prevent early pregnancy loss and for better

maternal and fetal outcome. Results of this study will
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help in giving confidence that Metformin can safely

be used in PCOS patients for enhancing fertility, and

achieving successful pregnancy if used throughout

pregnancy.

However further long term studies are needed to

validate the findings of this study
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