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ABSTRACT

Objective: The aim of the study was to assess the efficacy of metformin on fasting blood glucose (FBG), postprandial blood glucose (PPBG), total 
cholesterol (T. chol), blood pressure (BP), weight and hence body mass index (BMI) in women with polycystic ovary syndrome (PCOS).

Methods: In a prospective study, 90 women aged 18-45 were treated with metformin 500 mg twice daily for 1 year. women were grouped as obese 
and non-obese based on their BMI. The changes in measured parameters were analyzed statistically.

Results: There was a reduction in weight, systolic BP (SBP), FBG, PPBG and T. chol (p=0.04, p=0.03, p=0.032, p=0.037, p=0.042 and p=0.047, 
respectively) in the obese group. There was no significant difference in diastolic BP in both the groups.

Conclusion: Metformin treatment lowered weight and SBP and T. chol in women with PCOS. FBG and PPBG were also reduced in obese patients while 
Non-obese women did not benefit from metformin.
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INTRODUCTION
The polycystic ovary syndrome (PCOS) - which is an endocrine disorder 
diagnosed on the basis of hyperandrogenism, oligo-ovulation with 
associated oligomenorrhea, and polycystic ovaries on ultrasonography 
(USG) - affects up to 5-10% of reproductive age women and is the most 
common cause of anovulatory infertility [1]. Women with PCOS had 
an elevated prevalence of impaired glucose tolerance, Type 2 diabetes 
mellitus (DM2), and metabolic syndrome in both body mass index 
(BMI) and non-BMI-matched studies [2]. A family history of DM2 and 
gestational diabetes [3], elevated age, testosterone [4], and abdominal 
adiposity [5] are considered to be the risk factors for abnormal glucose 
tolerance in women with PCOS. With a prevalence of 30-70%, elevated 
BMI is a common feature in women with PCOS [6,7]. In randomized 
studies, metformin had positive effects on body weight [8], ovulation [9], 
insulin sensitivity, hirsutism, and androgen levels [8,10] though its 
effect is less convincing.

Metformin reduces the incidence of diabetes in prediabetic subjects and 
lowers body weight in patients with and without Type 2 diabetes [11]. 
In a recent meta-analysis, it was reported that metformin treatment was 
associated with a significant decrease in BMI compared with placebo 
which also reported an effect related to both the duration and dose of the 
treatment [12]. The aims of this prospective study were, (1) To assess 
the efficacy of metformin in obese and non-obese patients with PCOS, 
(2) to compare the effect between both obese and non-obese women.

METHODS

The study was performed at the Department of Obstetrics and 
Gynaecology, ESI Hospital, Ayanavaram, Chennai. Women visiting 
the hospital were recruited in the study if they fulfilled the following 
criteria: (1) Aged within 18-45, (2) irregular cycles and anovulation, (3) 
PCOS diagnosed by USG. Exclusion criteria include patients with renal 
or hepatic impairment, taking hormonal treatment, pregnancy, lactation 
or if they wish for fertility treatment. The study was approved by 
Institutional Ethics Committee (IEC/DOPV/2015/25), and written 
informed consent was obtained from all the patients participating in 
the study.

Eligible patients were divided into two groups based on their BMI as 
obese (>29.9) and non-obese (18-24.5). Both the groups were treated 
with metformin 500  mg twice daily (Vivekpharmachem Ltd., India). 
Baseline characteristics were measured for the following: Weight, 
BMI, systolic blood pressure (SBP), diastolic BP (DBP), fasting blood 
glucose (FBG), postprandial blood glucose (PPBG), and total cholesterol 
(T. chol). This was repeated every 3  months to find changes in the 
parameters. The student t-test was performed using Microsoft Excel 
2010 programme to assess the efficacy of the drug in both the groups. 
Mean and standard deviation (SD) were also obtained from the same. 
There was statistical significance in the following among the obese 
group: Weight *p<0.05, BMI *p<0.05, SBP *p<0.05, FBG p*<0.05, PPBG 
p*<0.05, and T. chol p*<0.05.

RESULTS

The following results were obtained from the study:

The mean age of study population was 25.02±6.6 among the obese 
patients and 27.7±8.0 among the non-obese patients. Among both 
the groups, most of the women (68% in obese and 51% in non-obese) 
affected with PCOS were in the range 18-25 (Table 1).

It was found that 37 (70%) obese patients were in the BMI range 30-
34.9 and 16 (30%) were in the range 35-40, whereas 18 (49%) non-
obese patients were in the BMI range 18.5-21.9 and 19 (51%) were in 
the range 22-24.9 (Table 2).

The study shows that 49 (54%) patients had a family history of PCOS 
and 41 (45.5%) patients did not have a family history (Table 3).

Around 45  (85%) obese patients and 7  (19%) non-obese patients 
were diabetic, 30  (57%) obese patients and 8  (22%) non-obese 
patients were having HTN, 42  (72%) of obese patients were 
dyslipidemic, 10  (19%) obese patients and 2  (5%) non-obese 
patients were suffering from coronary heart disease, 5  (9%) and 
2  (4%) obese patients had peripheral vascular disease and sleep 
apnea, respectively (Table 4).
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Table 5 gives the baseline variables of age, height, weight, BMI, SBP, DBP, 
FBG, PPBG, and T. chol. Mean of these parameters in both obese and 
non-obese patients at the start of the study were noted (Table 5).

Table 6 provides with the mean and SD of the baseline characteristics of 
both obese and non-obese patients (Table 6).

Table 7 shows that there is a significant difference in the following variables: 
Weight (p=0.04), BMI (p=0.005), SBP (0.032), FBG (p=0.037), PPBG 
(p=0.042), and T. chol (p=0.047) among the obese group. However, there 
was no significant difference in the DBP value and none of the parameters 
had significant difference among the non-obese group (Table 7).

DISCUSSION

Among 90  patients, 53  (59%) of them were obese and 37  (41%) 
were non-obese which is similar to that reported by Jeyaprakash and 
Saul [13], and Melissa Kahsar-Miller and Azziz [14] mentioned that 
PCOS can be hereditary and have a family history which is the same as 
this study where 49 (54.4%) patients were having a family history of 
PCOS. Among the study population, 52 (58%) patients (45 obese and 
7 non-obese) were having DM2 as comorbidity which is similar to that 
reported by Moini and Eslami [15].

In this study, there was a significant difference (p<0.05) in the 
BMI of obese patients which is identical with that of Ernest 

Hung Yu Ng et al., [16]. The FBG and PPBG value in obese patients also 
had a significant difference (p<0.05) which is almost identical to that 
of Pasquali et al. [17]. There seemed to be a significant change in the 
T. chol and SBP (p<0.05) which is on par with the findings of Moghetti 
et al. [9]. As Trolle et al. [18] have mentioned, metformin did not have 
any significant changes (p<0.05) among the non-obese patients.

CONCLUSION

This study reveals that the treatment with metformin had significant 
result among obese group of patients in BMI, FBG, PPBG, SBP and T. 
chol, but there was no reduction in the DBP. These parameters were 
not changed among the non-obese group which shows the null effect of 
metformin among them.
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Table 1: Classification based on age

Age n (%)

Obese Non‑obese
18‑25 36 (68) 19 (51)
26‑34 11 (21) 10 (27)
35‑45 6 (11) 8 (22)
Mean 25.02±6.6 27.7±8.0

Table 2: Classification based on BMI

BMI (kg/m2) n (%)

Obese Non‑obese
18.5‑21.9 ‑ 18 (49)
22‑24.9 ‑ 19 (51)
25‑29.9 ‑ ‑
30‑34.9 37 (70) ‑
35‑40 16 (30) ‑
BMI: Body mass index

Table 3: Family history of PCOS

FH n(%)
With FH 49 (54.4)
Without FH 41 (45.5)
PCOS: Polycystic ovary syndrome, FH: Family history

Table 4: Based on comorbidities

Disease n (%)

Obese Non‑obese
Diabetes mellitus 45 (85) 7 (19)
Hypertension 30 (57) 8 (22)
Dyslipidemia 42 (72) ‑
CHD 10 (19) 2 (5)
Peripheral vascular disease 5 (9) ‑
Sleep apnea 2 (4) ‑
CHD: Coronary heart disease

Table 5: Base line characteristics of study subjects

Parameters Obese (mean) Non‑obese (mean)
Age 25.02 (18‑45) 27.7 (18‑45)
Weight (kg) 80.4 (61‑103) 53.9 (42‑168)
Height (cm) 154.3 (145‑163) 156.8 (150‑167)
BMI (kg/m2) 33.7 (30.6‑39.95) 21.5 (18.6‑24.9)
SBP (mmHg) 142.07 (110‑170) 118.8 (100‑140)
DBP (mmHg) 88.3 (60‑1110) 73.3 (60‑90)
FBG (mg/dl) 118.64 (98‑145) 86.3 (71‑110)
PPBG (mm/dl) 154.6 (138‑200) 125.25 (105‑140)
T. chol (mm/dl) 166.3 (140‑200) 85.3 (66‑106)
BMI: Body mass index, SBP: Systolic blood pressure, DBP: Diastolic blood 
pressure, FBG: Fasting blood glucose, PPBG: Postprandial blood glucose, 
SD:  Standard deviation, T. chol: Total cholesterol

Table 6: Classification based on standard deviation

Parameters Obese (mean) Non‑obese (mean)
Age 25.02±6.6 27.7±8.0
Weight (kg) 80.4±8.4 53.9±5.9
Height (cm) 154.3±5.02 156.8±4.9
BMI (kg/m2) 33.7±2.5 21.5±1.5
SBP (mmHg) 142.07±16 118.8±14.1
DBP (mmHg) 88.3±14.2 73.3±9.4
FBG (mg/dl) 118.64±12.7 86.3±10.1
PPBG (mm/dl) 154.6±13.2 125.25±10.4
T. chol (mm/dl) 166.3±16.7 85.3±10.6
BMI: Body mass index, SBP: Systolic blood pressure, DBP: Diastolic blood 
pressure, FBG: Fasting blood glucose, PPBG: Postprandial blood glucose, 
SD:  Standard deviation, T. chol: Total cholesterol

Table 7: Changes from baseline to 1 year

Parameters Obese p value Non‑obese p value
Weight (kg) 77.03 0.04 53.08 0.54
BMI (kg/m2) 32.29 0.005 21.59 0.45
SBP (mmHg) 135.47 0.032 117.7 0.736
DBP (mmHg) 90.18 0.49 74.1 0.714
FBG (mg/dl) 113.22 0.037 85.6 0.793
PPBG (mm/dl) 149.16 0.042 124.7 0.847
T. chol (mm/dl) 159.92 0.047 82.2 0.228
BMI: Body mass index, SBP: Systolic blood pressure, DBP: Diastolic blood 
pressure, FBG: Fasting blood glucose, PPBG: Postprandial blood glucose, 
SD:  Standard deviation, T. chol: Total cholesterol
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