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Polycystic ovary syndrome (PCOS) is one of the most common endocrinopathies affecting 4 to 7% of 
women in the reproductive age. The purpose of this study was to investigate the effects of metformin 
on the lipid profile of women with PCOS. This randomized controlled study was conducted in public 
and private obstetrics clinics in Sanandaj city, Northwest Iran. One hundred women with polycystic 
ovarian syndrome diagnosed by the Rotterdam criteria were enrolled in the study. Patients with 
premature ovarian failure, hyperprolactinemia, diabetes mellitus, thyroid disease, adrenal hyperplasia, 
and androgen-secreting tumors, were excluded. The patients were randomly divided into case (n=50) 
and control (n=50) groups. Metformin was prescribed for the case group for 6 months. The patients in 
the control group received tablet of pepper mint. Fasting insulin, cholesterol, triglycerides, low- and 
high-density lipoproteins (LDL and HDL) levels were checked 3 and 6 months after for all the 
participants. Data were analyzed using t and analysis of variance (ANOVA) tests. No statistically 
significant difference between the two groups was found before and after intervention regarding the 
serum cholestrol, and triglycerid levels.  
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INTRODUCTION 
 
Polycystic ovary syndrome (PCOS) is one of the most 
common endocrinopathies affecting 4 to 7% of women in 
the reproductive age. PCOS manifests in variety of 
clinical presentations including hirsutism, irregular 
menstruation, anovulation, insulin resistance, obesity and 
infertility. Moreover, hyperandrogenemia, increased 
luteinizing hormone (LH), decreased follicle stimulating 
hormone (FSH) and sex hormone binding globulin 
(SHBG), and hyperinsulinemia are also observed in most 
cases (Knochenhauer et al., 1998; Asuncion et al., 2000; 
Banaszewska et al., 2006). Anovulation is a rife health 
issue with various clinical manifestations such as 
amenorrhea,    irregular    menstruation,    and    hirsutism  

(Knochenhauer et al., 1998). 
An elevated level of insulin due to insulin resistance is 

observed in 50 to 70% of patients with PCOS, which will 
lead to increased androgen levels. In vitro studies have 
proven the stimulatory effect of insulin on the production 
of androgen, estrogen, and progesterone (Knochenhauer 
et al., 1998). Increased insulin levels followed by 
hyperandrogenemia will lead to hypertension, glucose 
intolerance and dyslipidemia (Asuncion et al., 2000). 
Hyperandrogenemia and insulin resistance play the most 
important role in the pathology of lipid disorder (Onalan et 
al., 2005). Dyslipidemia is probably the most common 
metabolic disorder in patients with  PCOS  (Banaszewska  

  

*Corresponding author.  E-mail: masomeh.rezaei@muk.ac.ir. 

http://en.wikipedia.org/wiki/Menstruation
http://en.wikipedia.org/wiki/Anovulation
http://en.wikipedia.org/wiki/Menstruation


 

342         J. Public Health Epidemiol. 
 
 
 
et al., 2006). 

M etformin is an oral biguanide that inhibits 
hepatic gluconeogenesis and stimulates peripheral 
glucose uptake, reduces the production of fatty acids, 
and increases their oxidation. Metformin also enhances 
the sensitivity of skeletal muscles, reduces appetite, 
improves metabolic abnormalities leading to low 
androgen levels and improves and regulates ovarian 
function and menstrual cycles (Onalan et al., 2005). 
Various studies confirm the positive effect of metformin 
on most metabolic functions such as better blood glucose 
control, lipid profile improvement, and decrease in cystic 
inflammation (Yu Ng et al., 2001; Onalan et al., 2005; 
Banaszewska et al., 2006). Also, various clinical trials 
have examined the effects of metformin in women 
suffering from PCOS, in most of which the daily dose of 
metformin was 1500 to 2000 mg. These studies have 
indicated that treatment with metformin increases insulin 
sensitivity and reduce weight and body mass index (BMI), 
blood pressure, and cholesterol levels (Knochenhauer et 
al., 1998; Onalan et al., 2005).  

The most common gastrointestinal side effects of 
metformin includes nausea and vomiting, bloating, 
diarrhea, loss of appetite, and metallic taste. However, 
these side effects will reduce or perish when the drug is 
taken with food (Moghetti et al., 2000). There is still 
controversy regarding the effects of metformin. Some 
studies have shown decreased cholesterol, low-density 
lipoprotein (LDL) and triglycerides levels following 
metformin consumption (Knochenhauer et al., 1998; 
Onalan et al., 2005), while other researchers reported no 
significant change in the lipid profile (Asuncion et al., 
2000). Several other findings have also shown that 
metformin reduces triglycerides, but has no effect on 
cholesterol (Knochenhauer et al., 1998).  

The aim of the present study was to investigate the 
effect of metformin on the lipid profile of women with 
PCOS. 
 
 
MATERIALS AND METHODS 

 
This randomized controlled trial was performed on women with 
PCOS who referred to public or private obstetric clinics in Sanandaj, 
Northwest Iran. The protocol of the study was approved by the 
Ethics Committee of Kurdistan University of Medical Sciences. The 
patients were informed about the aim and objectives of the study 
and written informed consent was obtained from them. 
Demographic data including age, educational level, weight, height, 

waist circumference, and blood pressure were also recorded. 
PCOS was diagnosed according to Rotterdam diagnostic criteria 

(Marc and Speroff, 2011). Therefore, women with at least two of the 
following signs: chronic anovulation, hirsutism, or characteristics of 
a polycystic ovary in abdominal ultrasonography were enrolled.  

To exclude patients with premature ovarian failure (POF), 
hyperprolactinemia, diabetes mellitus, thyroid disease, adrenal 
hyperplasia, and androgen-secreting tumors, laboratory tests such 
as thyroid stimulating hormone (TSH), T4, LH, FSH, and 17-OH 

progesterone and prolactin test were requested. Based on the test 
results, five patients were excluded from the study. Moreover, 
laboratory tests such  as  fasting  insulin,  cholesterol,  triglycerides,  

 
 
 
 
low-density lipoprotein (LDL), and high-density lipoprotein (HDL) 
were also requested for all participants.  

The calculated human was 50 for each group (95% confidence 
interval and α=5%). The case (study group) group received one 
tablet (500 mg) metformin (Sobhan company, Iran) per day at 
baseline, which was gradually increased to three tablets per day 
over the succeeding two weeks and continued for 6 months. For the 
control group during the same time tablet of pepper mint (Aysuda 
Company, Iran) was prescribed.  

The study groups were advised to avoid consuming oral 
contraceptive pill (OCP), steroids, and any medication that could 
affect lipid metabolism during the period of study. They were also 
advised to continue their routine daily activities and nutrition but to 

avoid smoking and drinking alcohol. The fasting blood sugar (FBS), 
triglycerides, cholesterol, LDL, and HDL tests were requested for 
the participants 3 and 6 months after the start of the study. Data 
were analyzed using Statistical Package for Social Sciences 
(SPSS) software, version 16. Analysis of variance (ANOVA) and t 
tests were used. The significance level was set at p<0/05 (Figure 
1).  
 

 
RESULTS 
 
Of the total 100 patients with PCOS who referred to the 
obstetric (OB) clinics in Sanandaj city during the 
mentioned period, 19 patients were excluded, because of 
not meeting the inclusion criteria (11), declined to 
participate (6) and other reasons (2).  Forty–one were 
assigned to the case group and the remaining 40 patients 
were assigned to the control group. In the case group, 9 
patients refused to continue taking the medication, 
because of side effects such as bloating and vomiting. In 
the control group, 14 patients were excluded, because of 
the unwillingness to collaborate, distance or pregnancy. 

The mean age of the participants in the case and 
control groups was 21.6±3.2 and 21.4±3.8 years, 
respectively. The mean BMI and waist circumference 
were 27.3±9.9 kg/m

2
 and 77.2 ±11.7 cm and 23.8±5.5 

kg/m
2
 and 77.5±10.9 cm in the case and control group, 

respectively. The t test showed no statistically significant 
difference between the two groups in this regard 
(p=0.065 and 0.5, respectively) (Table 1). No significant 
difference was found between the two groups with 
respect to thyroid hormones, prolactin, 17-
hydroxyprogesterone, LH, and FSH levels (p<0.05).  

Before intervention, FBS levels were 84.7 and 79.9 
mg/dl in the case and control groups, respectively. FBS 
levels were normal after 3 and 6 months in both groups, 
and metformin had not significantly reduced blood sugar 
(Table 2).  

No significant difference was observed between pre-
and post-treatment evaluation of cholesterol level in both 
groups. Regarding the triglyceride level, although 20% 
reduction was found in triglyceride levels after metformin 
consumption, no statistically significant difference was 
found between the groups (Table 2). 

HDL levels were almost similar in both groups before 
and after intervention. Moreover, although the HDL level 
in the case group decreased after 6 months, no 
statistically significant difference between the two  groups   
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Figure 1. Flowchart of the study 
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Figure 1. Flow chart of the study. 

 
 
 

Table 1. Comparison of some variables between the case and control groups. 
 

Variable Group df Mean±SD t- test p value 

Age 
Case 

79 
21.6±3.2 

0.25 0.8 
Control 21.4±3.8 

      

BMI 
Case 

79 
27.3±9.9 

1.9 0.065 
Control 23.8±5.5 

      

Waist circumference 
Case 

79 
77.2±11.7 

0.66 0.5 
Control 77.5±10.9 

 
 

 

LDL levels increased after six months in both groups.  
However, no statistically significant difference was  found 
(Table 2). observed between the two groups before and 
after intervention (p<0.05). 
 
 

DISCUSSION 
 

It was found that taking metformin compared with 
peppermint  had  no  effect  on  the  lipid   profile   of   the 

participants during our 6-month intervention. Cholesterol, 
LDL, HDL and triglyceride levels did change, but 
differences were not statistically significant. These results 
are consistent with some other studies (Luque-Ramirez 
et al., 2004; Kazerooni et al., 2010). Luque-Ramirez et al. 
(2004) in Brazil found that metformin had no effect on 
metabolic function and lipid profile. Also, Kazerooni et al. 
(2010) performed a study in Shiraz and found no 
significant  change  in  blood  sugar,  insulin,  cholesterol, 
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Table 2. Comparison of fasting blood sugar, cholesterol, triglycerides, and HDL levels between the case and 
control groups. 
 

Variable Group df Mean±SD t- test p  value 

Fasting blood sugar 

Before intervention 
Case 

78 
84.7±8.2 

2.1 0.038 
Control 79.9±12.1 

      

After 3 months 
Case 

54 
73.9±12.7 

-0.26 0.79 
Control 74.8±10.9 

      

After 6 months 
Case 

54 
72.5±8.1 

-1.44 0.15 
Control 76.1±10.3 

       

Cholesterol 

Before intervention 
Case 

78 
157.1±27.1 

-3.2 0.002 
Control 175.7±24.6 

      

After 3 months 
Case 

54 
153.7±30.8 

-0.85 0.4 
Control 160.5±29.2 

      

After 6 months 
Case 

54 
155.6±27.2 

-1.6 0.11 
Control 167.4±26.6 

       

Triglycerides  

Before intervention 
Case 

78 
117.3±49.8 

0.67 0.5 
Control 110.6±35.8 

      

After 3 months 
Case 

54 
78.3±32.2 

-1.5 0.14 
Control 91.9±37.1 

      

After 6 months 
Case 

54 
86.5±28.5 

-1.2 0.22 
Control 97.6±38.8 

       

HDL 

Before intervention 
Case 

78 
43.8±4.5 

-0.1 0.95 
Control 43.9±10.2 

      

After 3 months 
Case 

54 
41.2±6.3 

-1.4 0.16 
Control 43.7±6.9 

      

After 6 months 
Case 

54 
40.1±5.1 

-2.6 0.01 
Control 43.9±5.8 

 
 
 

HDL and triglycerides levels after one year treatment with 
metformin. 

Several other studies have shown the effect of 
metformin on insulin reduction, sensitivity increase and 
lipid metabolism improvement (Banaszewska et al., 2006; 
Moghetti et al., 2000; Morin-Pap unen et al., 2000; 
Onalan et al., 2005; Zheng et al., 2002). 

In the aforementioned studies, metformin increased 
HDL and decreased LDL and triglycerides levels. In a 
study conducted by Banaszewska et al. (2006) in Poland, 
metformin consumption lowered triglyceride levels and 
increased HDL levels after 6 months in the group with 
high insulin levels. Onalan et al. (2005) performed a 
study on six different groups of  women  with  PCOS  and 

different BMI and insulin levels in Turkey, and reported a 
decrease in triglycerides levels and increase in HDL 
levels, especially in slim women with high insulin levels 
who received metformin (Onalan et al., 2005). 

The existing inconsistencies between this study and a 
number of other studies could be because of the 
difference in selecting women with PCOS. In earlier 
studies, patients were selected based on the 1990 
definition of the National Institute of Health, and 
diagnostic criteria were based on clinical and para-clinical 
hyperandrogenism and oligo-ovulation. However, patient  
selection is currently based on the Rotterdam criteria. 
These criteria include both patients who suffer from oligo-
ovulation presented with polycystic ovaries, without being  



 

 
 
 
 
hirsute as well as hirsute women with regular 
menstruation affected by sonographically confirmed 
polycystic ovaries. Therefore, this variety in definitions 
leads to the inclusion of patients with no metabolic 
disorders or minor abnormalities. In this study, patients 
were selected based on the Rotterdam criteria. 
Therefore, women with metabolic disorders were 
excluded.  

Metformin decreases hepatic glucose production and 
increases peripheral sensitivity to insulin. Studies have 
shown that obese patients and patients with 
hyperinsulinemia respond better to metformin. In 
Banaszewska et al. (2006) study, women suffering from 
hyperinsulinaemia were selected according to the NIH 
criteria. Consequently, metformin increased their HDL 
and decreased their LDL and triglyceride levels. Whereas 
in a similar study conducted by the same group in 2011 in 
which the Rotterdam criteria was used, metformin had no 
effect on the participants with normal fasting insulin levels 
(Banaszewska et al., 2011).  

Aleyasin et al. (2011) also conducted a study on 
patients suffering from PCOS with different BMIs who 
received an increasing dose of daily metformin up to 
3000 mg. They observed that metformin was effective 
only on patients with BMIs greater than 35 to 40 kg/m

2
 

and elevated fasting insulin levels. Therefore, the fact 
that metformin had no effect in our study can be because 
of normal BMI and fasting insulin levels in our 
participants.   

The limited number of participants, unfeasibility of 
categorizing them based on different weight and different 
age ranges were the limitations in this study. Thus, 
broader studies with greater humans, different BMIs, and 
different age ranges are recommended. 

In conclusion, treatment with metformin in women with 
PCOS does not change cholesterol, HDL, LDL and 
triglycerides levels during a 6-month period. Therefore, 
further studies are needed to evaluate the lipid profile in 
women with different BMIs and also the effects of 
metformin with different doses. 
 
 
ACKNOWLEDGEMENTS 
 
The authors would like to thank the Deputy of Research, 
Kurdistan University of Medical Sciences and all the 
women who participated in this study. The study has 
been supported by grants from Kurdistan University of 
Medical Sciences. 
 
 
Abbreviations:  
 
PCOS, Polycystic ovary syndrome; LDL, low density lipoprotein; 
HDL, high density lipoprotein; ANOVA, analysis of variance;  

 
 
 

Shahghebi et al.          345 
 
 
 
LH, luteinizing hormone; FSH, follicle stimulating hormone; 
SHBG, sex hormone binding globulin; BMI, body mass index; 
TSH, thyroid stimulating hormone; POF, premature ovarian 
failure; OCP, oral contraceptive pill; FBS, fasting blood sugar; 
OB, obstetric; NIH, National Institute of Health. 

 
 
REFERENCES  
 

Aleyasin A, Agha Hosseine M, Saeedi H, Mahdavi A (2010). 
Comparison of gonadotropin- releasing hormone agonists and 
antagonists in assisted reproductive cycles of polycystic ovarian 

syndrome patients. J. Obstet. Gynecol. Res. 36(3):605-610.  
Asuncion M, Cah'o RM, San Millan JL, Sancho J, Avila S, Escobar- 

Morreale II (2000). A prospective study of the prevalence of the 

polycystic ovary syndrome in unselected Caucasian women from 
Spain. J. Clin. Endocrinol. Metab. 85:2434.  

Banaszewska B, Duleba AJ, Spaczynski RZ, Pawelczyk L (2006). 

Lipids in polycystic ovary syndrome: role of hyperinsulinemia and 
effects of metformin. Am. J. Obstet. Gynecol. 194(5):1266-1272.  

Banaszewska B, Pawelczyk L, Spaczynski R.Z, Duleba AJ (2011).  

Effects of simvastatin and metformin on polycystic ovary syndrome 
after six months of treatment. J. Clin. Endocrinol. Metab. 96:3493–
3501. 

Kazerooni T,  Sedigheh Dehbashi A, Asadi N,  Ghaffarpasand F,  
KazerooniY (2010). Effects of metformin plus simvastatin on 
polycystic ovary syndrome: a prospective, randomized, double-blind, 

placebo-controlled study. Fertility  Sterility  94(6):2208–2213. 
Knochenhauer ES, Key TJ, Kahsar-Miller M, Waggoner W, Boots LR, 

Azziz R (1998). Prevalence of     the polycystic ovary syndrome in 

unselected black and white women of the southeaster United States: 
a prospective study. J. Clin. Endocrinol. Metab. 83:3078.     

Luque-Ramirez M, Alvarez-Blasc Arantes Rosa Maciel G, Soares Júnior 

JM, Leme Alves da Motta E, Abi Haidar M, Rodrigues de Lima G, C 
Baracat E (2004).  Non obese women with polycystic ovary syndrome 
respond better than obese women to treatment with metformin. 

Fertility and Sterility  81(20):355–360. 
Marc AF, Speroff L (2010). Clinical Gynecologic Endocrinology and 

Infertility. 8
th
 edi. The United States of America: Wolters Kluwer. 

Moghetti P, Castello R, Negri C, Tosi F, Perrone F, Caputo M, Zanolin 
E, Muggeo M (2000). Metformin effects on clinical features, 
endocrine and metabolic profiles, and insulin sensitivity in polycystic 

ovary syndrome: a randomized, double-blind, placebo-controlled 6-
month trial, followed by open, long-term clinical evaluation. J. Clin. 
Endocrinol. Metab. 85:139–146. 

Morin-Papunen  LC, Vauhkonen I, Koivunen RM, Ruokonen A, 
Martikainen HK, Tapanainen JS (2000). Endocrine and metabolic 
effects of metformin versus ethinyl estradiol-cyproterone acetate in 

obese women with polycystic ovary syndrome: A randomized study. 
J. Clin. Endocrinol. Metab. 85:3161–3168. 

Onalan G, Goktolga U, Ceyhan T, Tayfun B, Onalan R, Pabuccu R 

(2005).  Predictive value of glucose insulin ratio in PCOS and profile 
of women who will benefit from metformin therapy: obese, lean, hyper 
or normoinsulinmic? Eur. J. Obstet. Gynecol. Reproductive Biol. 

123(2):204-211. 
Yu Ng EH, Sun Wat MS, Chung HP (2001). Effects of metformin on 

ovulation rate ,hormonal and metabolic profiles in women with 

clomiphene – resistant polycystic ovaries: a randomized ,double – 
blinded placebo-controlled trial. Human Reproduction 16 (8):1625-
1631. 

Zheng Z, Li M, Lin Y, Ma Y (2002). Effect of rosiglitazone on insulin 
resistance and hyperandrogenism in polycystic ovary syndrome 
37:271–273. 

 

http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Banaszewska%20B%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Duleba%20AJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Spaczynski%20RZ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Pawelczyk%20L%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Am%20J%20Obstet%20Gynecol.');
file:///E:/science
file:///E:/science
file:///E:/science
file:///E:/science
file:///E:/science
file:///E:/science
http://clib.muk.ac.ir:2061/science/journal/00150282/94/6
http://clib.muk.ac.ir:2061/science/journal/00150282
http://clib.muk.ac.ir:2061/science/journal/00150282/81/2

