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Abstract 
Background and Aim: Restoring ovulation, reducing weight, reducing circulating androgen levels, 

reducing the risk of miscarriage, and reducing the risk of gestational diabetes mellitus are some of the good 

deal of effects of metformin in Polycystic ovary syndrome (PCOS). The present study is aimed to provide 

the efficacy of metformin on clinical profile and metabolic disorders in women with PCOS attending a 

tertiary care setting. 

Material and Methods: Present Observational study was conducted in Women with PCOS attending the 

outpatient department (OPD) of Gynaecology and endocrinology department of tertiary care setting. A total 

of 160 subjects were selected based on convenience and divided into two groups of 80, each based on 

inclusion criteria. Group A received metformin and group B received advice on lifestyle and diet 

modification. The parameters like body mass index (BMI), weight, hormonal imbalance, ovulation, and 

menstrual changes were analysed in both groups. Descriptive statistics for mean, SD were carried and chi-

square test was used to test statistical significance. 

Results: No significant difference was noted in mean BMI and weight before and after treatment between 

the study group (p Value>0.05), while there was a significant mean difference for parameters like fasting 

insulin, testosterone, LH, and LH: FSH (p Value0.05). No statistically significant difference was seen in 

the proportion of ovulation, before and after treatment, between the study group (p Value>0.05) but the 

proportion reduced to in the metformin group. 

Conclusion: Compared with control interventions, metformin appears to be an effective intervention for 

overweight women with PCOS. Marked reduction in LH and insulin by metformin in our cases was a very 

significant observation. Metformin produces minimal changes in hirsutism and has the potential to alter the 

function of ovulation-inducing drugs. 

 

Keywords: Body mass index, insulin, metformin, polycystic ovary syndrome 

 

Introduction  

Polycystic ovary syndrome (PCOS) is a common gynaecological endocrine disease in women of 

childbearing age [1]. PCOS is characterized by excessive androgens, persistent anovulation, 

infertility, and metabolic disorders [2]. The morbidity rate is 6% to 15% among women during 

the childbearing period, and to date, the cause is not completely clear. Extensive clinical and 

epidemiological data show that approximately 50% of PCOS patients are overweight or obese 
[3]. Overweight women with PCOS suffer more severe endocrine and metabolic disorders than 

nonoverweight patients [4]. 

PCOS is characterized by biochemical and clinical features of excess androgen levels (hirsutism 

and acne), menstrual irregularities, and polycystic morphology of the ovaries. A high prevalence 

of impaired glucose tolerance and insulin resistance, which are drivers of type 2 diabetes 

mellitus (T2DM), is commonly seen in women with PCOS [5]. About 40%-50% prevalence of 

the metabolic syndrome is seen in women with PCOS, compared with the general population [6]. 

Infertility, increased body weight, endometrial cancer, and an increased risk of cardiovascular 

disease (CVD) are another spectrum of complications associated with PCOS [7, 8]. 

In addition to impaired insulin responsiveness of adipocytes, being overweight may also cause 

lipodystrophy and insulin resistance by reducing the expression of lipid droplet proteins in 

adipocytes [9, 10]. Karimi et al. [11] and Heshmati et al. [12] suggest that patients with polycystic 

ovary syndrome generally have insulin resistance and elevated serum insulin and abnormal 

lipoprotein metabolism. 
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The literature on lifestyle intervention in preventing PCOS is 

mainly disappointing and hence preventing and managing 

metabolic comorbidities in PCOS by using pharmacotherapy is 

the cornerstone; yet the effect of pharmacotherapy agents in 

treating PCOS is unexplored as they are used primarily to treat 

other conditions. A member of the biguanide family, metformin 

is with proven safety and efficacy [13]. Restoring ovulation, 

reducing weight, reducing circulating androgen levels, reducing 

the risk of miscarriage, and reducing the risk of gestational 

diabetes mellitus are some of the good deal of effects of 

metformin in PCOS. Metformin is also used in treating type 2 

diabetes for a long time and is one of the insulin-sensitizing 

agents commonly used in the treatment of PCOS, though it is 

still an unlicensed indication in PCOS.14 The present study is 

aimed to provide the efficacy of metformin on clinical profile 

and metabolic disorders in women with PCOS attending a 

tertiary care setting. 

 

Material and Methods 

Present Observational study was conducted in Women with 

PCOS attending the outpatient department (OPD) of 

gynaecology and endocrinology department of tertiary care 

setting. A total of 160 subjects were selected based on 

convenience and divided into two groups of 80, each based on 

inclusion criteria. Group A received metformin and group B 

received advice on lifestyle and diet modification. Ethical 

approval was taken from the institutional ethical committee and 

written informed consent was taken from all the participants.  

 

Inclusion criteria  

1. PCOS by Rotterdam criteria  

2. BMI >25  

3. Normal glucose levels 

   

Exclusion criteria  

1. BMI 

2. Type 2 diabetes  

3. Treatment with other drugs  

4. Pregnant women  

5. History of bariatric surgery 

 

The patients were recruited after the diagnosis of PCOS based 

on the Rotterdam criteria, which was confirmed by reviewing 

the medical records. Each patient’s age biochemical features like 

increased LH/FASH ratio, increased insulin, increased 

testosterone, TSH, prolactin, fasting glucose; insulin < 4.5:1; 

ultrasonic findings of multiple (>10), small (2-8 mm) peripheral 

cysts (> 8 ml) ovaries to diagnose polycystic ovaries. All the 

hormones were measured by the ELISA method. 

Eighty cases were treated with metformin (1500 mg/day) for one 

year. Other 80 cases were given lifestyle and diet modifications. 

All patients were counseled regarding lifestyle changes at every 

visit as a routine part of clinical care. Alteration in weight, BMI, 

menstrual cycles, ovulatory response, and hormonal changes 

were critically analyzed. Those tests were repeated every three 

months to watch the response. These results were compared with 

the rest 80 patients of the same weight and BMI range who did 

not receive metformin. 

 

Statistical analysis  

The recorded data was compiled and entered in a spreadsheet 

computer program (Microsoft Excel 2007) and then exported to 

data editor page of SPSS version 15 (SPSS Inc., Chicago, 

Illinois, USA). For all tests, confidence level and level of 

significance were set at 95% and 5% respectively. 

 

Results 

All 160 participants were included in the final analysis, where 

80 were in group A (metformin), and 80 were in group B 

(exercise and diet modification). The mean age was 26.40±10.32 

Among the study population, 8 (10%) participants had 

amenorrhea in group A, and 7 (8.75%) participants had 

amenorrhea in group B, 35 (43.75%) participants had 

oligomenorrhea in group A, and 7 (8.75%) participants had 

oligomenorrhea in group B, 26 (32.5%) participants had 

hypomenorrhea in group A, and 38 (47.5%) participants had 

hypomenorrhea in group B. There was no statistically significant 

difference in the proportion of all menstrual disorder between 

the study group (P Value>0.05). No significant difference was 

noted in mean BMI and weight before and after treatment 

between the study group (p Value>0.05), while there was a 

significant mean difference for parameters like fasting insulin, 

testosterone, LH, and LH: FSH (p Value0.05). (Table 1) No 

statistically significant difference was seen in the proportion of 

ovulation, before and after treatment, between the study group (p 

Value>0.05) but the proportion reduced to in the metformin 

group.  

 
Table 1: Comparison of changes in parameters before and after 

treatment between the study group (N=160) 
 

Variable Group A Group B P value 

BMI (kg/m2) 

Before treatment 24.05±4 23.10±3 0.4 

After treatment 22.65±2 23.04±5 0.5 

Weight (kg) 

Before treatment 54.01±8.1 53.26±7.0 0.8 

After treatment 51.40±5.7 52.50±5 0.7 

Fasting insulin [mIu/ml] 

Before treatment 11.80±2 10.50±1.6 0.02* 

After treatment 7.32±1.12 10.95±1 0.001* 

Testosterone 

Before treatment 0.71±0.2 0.62±0.1  

After treatment 0.58±0.1 0.68±0.20  

LH [mIu/ml] 

Before treatment 20.12±7.3 13.70±4.4  

After treatment 8.47±2 13.09±5  

LH: FSH 

Before treatment 2.30 2.10  

After treatment 1.09 2.07  

 
Table 2: Comparison of hirsutism and acne before and after treatment 

between the study group (N=160) 
 

Variable Group A Group B P avleu 

Hirsutism 

Before treatment 52 (65%) 44 (55%) 
0.85 

After treatment 52 (65%) 44 (55%) 

Acne 

Before treatment 26 (32.5%) 29 (36.25%) 
0.26 

After treatment 25 (31.5%) 29 (36.25%) 

Statistically significant at p≤0.05 
 

Discussion 

Polycystic ovary syndrome (polycystic ovary syndrome, PCOS) 

is a gynaecological endocrine disorder commonly seen in 

women of reproductive age and has highly heterogeneous 

clinical manifestations [15]. Approximately 70% of PCOS 

patients are overweight or obese, and PCOS may be related to 

genetic, environmental factors including diet, lifestyle, and 

hormone levels [16]. Obesity as a risk factor often causes female 
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diseases such as breast cancer [17]. Studies have found that, with 

increases in weight, abnormal genes such as the Wnt signaling 

pathway, oxidative stress, and inflammation in adipose tissue of 

PCOS patients are abnormal [18], suggesting that obesity 

participates in the pathogenesis of PCOS [19], triggers metabolic 

and reproductive disorders, and may also cause glycolipid 

metabolism, hyperandrogenaemia, menstrual disorders, 

infertility, and comorbidities related to polycystic ovary 

syndrome [20]. Furthermore, we also noticed that many features 

and complications of polycystic ovary syndrome (PCOS) can 

trigger oxidative stress and increase insulin resistance index [21, 

22]. Obese women with PCOS show lower ISOGTT and higher 

LH to stimulate androgen secretion, triggering insulin resistance 

and excessive androgens [23]. 

The findings of the present study showed the efficacy of 

metformin in treating PCOS. A statistically significant 

difference was seen after one year of treatment with metformin 

in the study group with respect to reduction in BMI to ≥25 

kg/m2, normal baseline glucose levels, increased menstrual 

regularity, and improved androgen profile. 

In the present study, there was no significant difference in mean 

BMI and weight before and after treatment between study 

groups (p value>0.05), which is in contrast to a study done by J. 

Mojca et al. [14] by where mean BMI decreased for 3.7% after 

the first year and remained stable up to four years of follow-up. 

A meta-analysis on 630 participants with PCOS, who were 

treated with metformin for six months, reported no evidence of 

its effect on BMI [24]. 

Metformin uses in PCOS are not consistently associated with 

improvements in menstrual regularity. In a Cochrane review that 

included a meta-analysis of 38 RCTs of 3495 women with 

PCOS, metformin therapy only marginally improved menstrual 

patterns [24]. A large number of studies have shown that 

metformin can not only reduce weight and metabolic disorders 

but also correct menstrual patterns, restore ovulation, and even 

allow conception [25-26]. Furthermore, in previous systematic 

reviews, the specific therapeutic effect of metformin on 

metabolic indicators in overweight women with PCOS has not 

been evaluated. Through quantitative synthesis, we found that as 

a drug that regulates the metabolism of overweight women with 

PCOS, metformin seems to have a partial effect, can reduce 

BMI and WC, and can reduce testosterone, FSH, LH, and LDL 

cholesterol. 

Testosterone levels reduced by 20%–25% in women who were 

using metformin for PCOS [47]. In comparison with the women 

in whom androgens remained unchanged or increased, women in 

whom androgens decreased had the worst androgen profile at 

baseline. It is considered that metformin reduces testosterone 

levels by lowering hyperinsulinemia [48]. There was a decrease in 

levels of testosterone in the present study. Irrespective of age 

and BMI, women with PCOS are at an increased risk of type 2 

diabetes as reported by the most recent Australian Longitudinal 

Study on Women’s Health database [5, 6]. This variable was not 

recorded in the present study. Ovulation: In the present study 

30% subjects of group A and 18% showed improvement in 

ovulation. The majority was with group A. An interesting case 

report has shown the efficacy of metformin in an underweight 

young PCOS patient with oligomenorrhea and hirsutism [49]. Our 

research results found that metformin has a lowering effect on 

FSH in overweight PCOS patients. It can be considered as 

abnormal gonadotrophic secretion in women with overweight 

PCOS, which makes FSH in an abnormal secretion stage [50]. 

The antireproductive effect of metformin helps correct this 

phenomenon [51]. The production of polycystic ovary syndrome 

is directly related to the abnormality of insulin. Insulin 

resistance will cause hyperinsulinemia, which directly affects 

the role of ovarian receptors, inhibits insulin binding protein and 

sex hormone-binding protein, while freeing testosterone and 

increasing ovarian androgens. Therefore, metformin is used to 

regulate insulin secretion and achieve the purpose of effectively 

improving polycystic ovary syndrome. 

The sample size was relatively small, and it was a single center 

study. As the study was observational and as there was no 

randomization of patients, the number of patients in each arm of 

treatment could not be controlled. Adherence to medication and 

lifestyle modifications were not evaluated in the present study, 

and hence a causal effect on the use of metformin combined 

with lifestyle modifications in improving the symptoms of 

PCOS in women cannot be generated. 

 

Conclusion 

Compared with control interventions, metformin appears to be 

an effective intervention for overweight women with PCOS. We 

have to admit that this study may have some serious limitations. 

Different treatment options, doses, duration, and enrolment of 

different populations may have led to obvious heterogeneity, and 

we need to interpret the results carefully. Marked reduction in 

LH and insulin by metformin in our cases was a very significant 

observation. Metformin produces minimal changes in hirsutism 

and has the potential to alter the function of ovulation-inducing 

drugs. 
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