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Introduction

Polycystic ovarian syndrome (PCOS) is estimated to occur in 
15%–20% of  women of  reproductive age.[1] It has been seen that 
about 50% of  the women with PCOS are either overweight or 
obese.[2] Women diagnosed with PCOS have key clinical features 
of  hirsutism, acne, obesity, acanthosis nigricans, anovulatory 

menses, and multiple cystic appearances in ovaries. None of  
these features are universal or uniform.[3,4] Therefore, it has an 
extremely heterogeneous picture including chronic anovulation, 
hyperandrogenism, hyperlipidemia, and hyperinsulinemia along 
with enlarged polycystic ovaries.[5,6] The etiology of  PCOS 
remains unclear. Resistance toward insulin is known to be a major 
risk factor for the development of  type‑2 diabetes mellitus. Thus, 
PCOS women are seen to be at higher risk for the development 
of  type‑2 diabetes mellitus due to the same factors.[7] Insulin 
resistance is thought to be the pathogenic factor in women having 
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PCOS with increased incidence of  metabolic disturbances.[8] 
This well explains the various features associated with PCOS 
like menstrual irregularities and hyperandrogenism, and other 
metabolic manifestations like central obesity, cardiovascular 
diseases, hypertension, dyslipidemia, insulin resistance, 
diabetes, cancers, psychological problems, and obstructive sleep 
apnea.[9] Improving insulin sensitivity through both lifestyle and 
pharmacological interventions can ameliorate these abnormalities 
to an extent. Metformin is an oral antidiabetic agent that has been 
used for the treatment of  diabetes mellitus since a long time. It 
works by sensitizing the peripheral tissues to insulin, and has been 
found to reduce insulin levels in PCOS patients.[10]

Metformin is one of  the effective drugs for treatment of  PCOS, 
which has been gaining intense interest of  many researchers and 
doctors. Hence, the present study conducted at the Department 
of  Obstetrics and Gynecology, Government Medical College, 
Patiala, India, was undertaken to study the effects of  metformin 
on insulin levels, body mass index (BMI), and other parameters 
in PCOS patients.

Materials and Methods

The present study was done in the Department of  Obstetrics 
and Gynecology, and Department of  Biochemistry, Government 
Medical College, Patiala, Punjab, India.

After obtaining approval from Institutional Ethics Committee, 
the girls of  various colleges in Patiala were verbally sensitized 
to the symptoms of  PCOS, and then provided a designed 
pretested questionnaire proformas. The students suspected 
on self‑evaluation, and on evaluation of  the proformas were 
investigated in the Out Patient Department, and patients 
reporting to Obstetrics and Gynecology Department with similar 
symptoms were also included after written informed consent.

The presence of  any two of  the following criteria was used to 
diagnose PCOS as laid down by the Rotterdam ESHRE/ASRM 
PCOS consensus workshop group (2004).[11]

1. Oligoovulation or anovulation
2. Clinical and/biochemical hyperandrogenism[12]

3. Polycystic ovaries.

Selection criteria
1. Oligomenorrhea (<6 cycles per year), secondary amenorrhea, 

or hypomenorrhea (bleeding <1 day) with obesity
2. Oligomenorrhea (<6 cycles per year), secondary amenorrhea, 

or hypomenorrhea (bleeding <1 day) with hirsutism
3. Oligomenorrhea (<6 cycles per year), secondary amenorrhea, 

or hypomenorrhea (bleeding <1 day) with acne
4. Oligomenorrhea (<6 cycles per year), secondary amenorrhea, 

or hypomenorrhea (bleeding <1 day) with infertility.

Exclusion criteria
1. Infertility due to male factors

2. Infertility due to tubal factors
3. Infertility due to cervical factors
4. Hyperprolactinemia
5. Thyroid disorders
6. Adrenal hyperplasia
7. Cushing’s disease
8. Androgen producing tumors.

The patients fulfilling the above criteria were included in the 
study. A detailed history was recorded with particular reference 
to menstrual irregularity, obesity, hirsutism, acne, and family 
history of  diabetes and PCOS.[13]

Patients were divided into two groups of  25 each with simple 
randomization. Group 1 (treatment group) was put on metformin 
therapy for three months (500 mg thrice a day) and Group 2 
(control group) were given a placebo thrice a day for the same 
duration. This study was single blinded. The menstrual cycle 
was described as oligomenorrheic (cycle longer than 35 days 
but less than 6 months), and amenorrheic (no mensuration for 
more than six months) or hypomenorrheic (bleeding lasting less 
than one day).

Height, weight, BMI, and a complete general examination was 
done. Evidence for hirsutism, acne, and acanthosis nigricans 
was looked for. Routine investigations that were done for all 
participants are as follows:
1. BMI–Quetlet’s index;
2. Hemoglobin;
3. Fasting blood sugar;
4. Ultrasonography; and
5. Serum insulin levels (fasting).

Assay used
1. Fasting blood sugar—Asatoor and King method was used
2. Ultrasonography—A transabdominal ultrasonographic 

examination of  pelvic organs was done on the patients using 
GE, LOGIQ‑alpha‑200 machines, with a 3.5‑MHz sector 
probe

3. Insulin estimation—DRG insulin ELISA kit, a solid phase 
enzyme linked immunosorbent assay based on sandwich 
principle was used.

The patients were followed up after three months of  metformin 
therapy (500 mg thrice a day) in Group 1, and placebo therapy 
in Group 2. Weight, fasting blood glucose, blood glucose after 
2 h of  75 g of  glucose, and fasting serum insulin levels were 
repeated. All the results were evaluated using Paired t‑test, and 
Chi‑square test at significance level of P < 0.05.

Results

The present study was conducted in OPD of  Department of  
Obstetrics and Gynecology of  the Tertiary Care Hospital. A total 
of  50 patients of  PCOS after detection and investigations were 
included in the study after their written informed consent. The 
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various parameters studied in both the groups are given in 
Table 1.

The results of  biochemical parameters and BMI after 
administration of  Metformin and Placebo for 3 months for 
Group 1 and Group 2 are depicted in Tables 2, 3 and Figure 1.

Discussion

PCOS is considered a problem of  persistent anovulation with a 
spectrum of  etiologies, and clinical manifestations that include 
hyperinsulinemia as well as hyperandrogenism. Although this 
metabolic syndrome has high prevalence worldwide, yet it is a 
neglected entity. Since it is an oft encountered gynecological disorder 
among adolescents demanding constant care by a family physician 
for both pharmacotherapy, and lifestyle modifications. Hence, the 
present study was designed to sensitize and detect PCOS cases 
among the college students. Another objective of  this study was 
to observe the effect of  metformin on insulin levels, blood sugar 
levels (2 h after 75 g of  glucose), and BMI in these cases.

In previous studies, the patients with age at 26 ± 4 years[14] or 
at 24.6 ± 1.8 years[15] showed high prevalence of  this disease in 

comparison to less mean age of  21.46 ± 4.45 years observed in 
the current study. It might be due to the younger age group of  the 
participants selected for this study as the present study included 
a number of  college students. Patients presenting with features 
of  PCOS in this study with BMI > 25 were 54%, whereas it was 
38.4%,[16] 66.9%,[17] 62%,[18] and 52%[19] in other studies. Menstrual 
irregularity was reported as 66.2%,[16] 73.0%,[17] and 100%[20] in 
various studies in comparison to 68% patients reported in the 
present study. About 62% of  the patients reported a positive 
family history of  diabetes mellitus, obesity, and PCOS in the 
present study. In a previous study conducted by Battalgia et al.[21] 
to determine the presence of  PCO in daughters of  patients 
with PCOS, a high prevalence of  93% was achieved, which 
might be due to specific selection of  subjects. Similarly, Dunaif  
and Thomas[22] reported that PCO, and hyperandrogenemia are 
present in approximately 50% of  sisters of  affected women. 
Moran et al.[23] reported 57% patients with PCOS on USG, Rodin 
et al.[24] reported 52%, Taponen et al.[25] 82.3% in comparison to 
68% reported in the present study.

Obesity is another factor that may favor menstrual and 
ovulatory disorders during adolescence. In the present study, 
both obese/overweight and normal patients were included and 

Table 1: Distribution of participants in both groups on basis of various variables
Variable Observation Group 1

Metformin
Group 2
Placebo

Relation

1. Age 16‑30
Mean=23.4

S.D. = +/‑ 4.25

16‑28
Mean=22.5

S.D. = +/‑ 3.51

Nonsignificant
“t”= 0.834

2. BMI Normal (46%)
Overweight (42%)
Obese (12%)

11
11
3

12
10
3

χ2=0.09
df=2

P>0.05
Nonsignificant

3. Ultrasonography Not done (10%)
PCO on USG (68%)
PCO on USG (22%)

3
13 (52%)
9 (36%)

2
21 (84%)
2 (8%)

χ2=6.54
df=2

P<0.05
Significant

4. Menstrual irregularity Irregularities present (68%)
normal mensuration (22%)

16 (64%)
9 (36%)

18 (72%)
7 (28%)

χ2=0.36
df=1

P>0.05
Nonsignificant

5. Marital status Married (48%)
Unmarried (52%)

13 (52%)
12 (48%)

11 (44%)
14 (56%)

χ2=0.32
df=1

P>0.05
Nonsignificant

6. Family history Positive (62%)
Negative (38%)

15 (60%)
10 (40%)

16 (64%)
9 (36%)

χ2=0.08
df=1

P>0.05
Nonsignificant

Note: The age range was 16‑30 years for the study group with 46% patients in the normal BMI range. It was observed that both the groups were comparable

Table 2: Mean values of various parameters in Group 1 (treatment group) results with metformin
Parameter Before treatment After treatment Percentage change “P” Significance
BMI 25.34±3.67 25.26±3.57 0.32 >0.05 Nonsignificant
Fasting blood sugar 80.16±7.62 80.44±7.46 0.35 >0.05 Nonsignificant
2‑h blood glucose 106.0±14.1 107.0±11.8 0.94 >0.05 Nonsignificant
Fasting serum insulin 19.15±6.83 14.67±4.75 23.4 <0.05 Significant
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were randomly assigned to the metformin or the control group. 
The change in BMI after three months of  metformin therapy 
was 0.08, which was nonsignificant. A significant weight loss 
was observed in previous studies with metformin doses higher 
than 2000 mg/day.[23,26] However, in a study done by Aggarwal 
and Kumar, the change in BMI was found to be ‑5.7% after 
three months, which was also nonsignificant. In another study 
by Bridger et al.[27] metformin therapy had no effect on body 
weight after 12 weeks. Zafar[28] also reported no significant weight 
reduction with metformin even after six months therapy.

Fasting insulin levels in metformin group significantly decreased 
from 19.15 to 14.67 µU/mol. Similar results were obtained in 
a study done by Zafar[28], where insulin level was decreased to 
23.6–20.2 µU/mol. In another study by Agarwal et al., a significant 
reduction in insulin level was also detected from 20.45 to 
12.59 µU/mol.[18] In Group 2, no significant reduction in BMI was 
seen after 12 weeks therapy (P > 0.05). No significant effects were 
seen on the fasting blood glucose, 2 h post prandial blood glucose, 
and fasting serum insulin during the study in the placebo group.

Limitations
The evaluation of  HOMA (hemostasis model assessment) insulin 
resistance rather than a single insulin value, which was done in 
the present study, may be a more sensitive indicator.

Conclusion

It has been concluded from this study that metformin 
significantly lowers insulin levels in patients with PCOS, both 

obese and nonobese, which points toward its potential usefulness 
in treatment of  PCOS patients; though it had no significant effect 
on BMI in 12 weeks.
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