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ABSTRACT:  

A number of diseases are generally mild and mostly not life threatening. 

Infertility is one such area of study, which is generally underestimated in case of 

diagnosis and treatment aspect. Polycystic Ovarian syndrome is a multifactorial 

hormonal disorder needs to be addressed at the right time. The Present study aimed in 

early diagnosis of the PCOS condition using selectable marker (Serum insulin, GCT 

and Fasting glucose) and also studied the correlation between the parameters to prove 

the same. Each parameter was tested with the control sample, PCOS cases before 

treatment and Post treatment with Metformin. The study revealed, early diagnosis and 

prevention of diabetes complications, especially in the high risk group like PCOS is 

important. In our study,Metformin played a significant role in reducing GCT and 

hyperinsulinemia. 92 patients (61.3%) conceived by early diagnosis using the markers 

and treatment with metformin  
 

Keywords: Infertility, Polycystic Ovarian Syndrome, Metformin and Type 2 Diabetes  

 

 

Corresponding Author: N.Pushpa 

 

INTRODUCTION: 

 
 

Infertility is a global health issue, affecting approximately 8 to 10 percent of 

people worldwide (Inhorn, 2003). A global review of infertility from the World 

Fertility Survey and others, estimated similar rates of infertility in settings of South 

Asia, varied from 4 to 6 percent (Vaessen, 1984). Motherhood is the most important 

goal for Indian women. Children, give the women status and make them to survive 

psychologically secured. Because the desire to have one’s own biological children can 

be strong and compelling, the effects of infertility for couples who are unable to 

conceive can be devastating. In India, priority is not given to the preventive and 

curative measures of infertility despite the importance of motherhood. Also, the 
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problem of infertility has to be considered in the context of poverty, class and gender 

inequality and unequal access to healthcare (Widge, 2002). Challenges to fertility 

starts from genetic abnormalities, infections or environmental agents, delayed 

childbearing, behavior, and certain diseases.  
 

Polycystic Ovary Syndrome (PCOS) 

 

Polycystic Ovary Syndrome (PCOS) is one of the most important causes of 

infertility in women and is the most common endocrine disorder among women of 

fertile age. It affects 5-10% of women of reproductive age (Mastorakoset al., 2006). 

The incidence of PCOS differs from 2.5 to 7.5 percent (Futterweit and 

Mechanick, 1988; Knochenhauer et al., 1998; Taylor, 2000). Recent findings from 

developing countries like India and China also indicate similar prevalence rates of 

PCOS (Li et al., 2007; Allahbadia and Merchant, 2008; Sundararaman et al., 2008). 

 

Clinical features of PCOS 

 

The clinical manifestations of PCOS include menstrual disturbance and 

hyperandrogenic symptoms, and it can be linked with metabolic dysfunction in which 

hyperinsulinemia and peripheral insulin resistance play a central role. A significant 

percentage of women with PCOS have insulin resistance greater than that of their 

weight-matched controls (Diamanti-Kandarakis and Papavassiliou, 2006; Teedeet al., 

2007). 

Moreover PCOS is thought to present an early signs of the metabolic 

syndrome, which is a group of abnormalities where the combination of insulin 

resistance and compensatory hyperinsulinemia, which leads the individuals to develop 

a high plasma triglycerides (TG) and a low high-density lipoprotein (HDL) 

cholesterol level, high blood pressure (BP) and coronary heart disease (CHD) 

(Reaven, 1994).  

The etiology of PCOS is still not easy to understand. It has been well 

recognized that improper secretion of gonadotrophin (a hormone secreted by anterior 

pituitary), especially high LH, is associated with the classic form of PCOS (McArthur 

et al., 1958; Yen et al., 1970).  

A number of studies have pointed out that polycystic ovaries usually produce 

excess androgen (Chang et al., 1983; Rosenfield, 1999). The mechanisms is not 

completely understood. The majority of data suggests that the primary dysfunction 

may be at the ovarian level (Rosenfield et al., 1990; Franks, 1995) or all 

manifestations of the syndrome may be secondary to hyperinsulinemia (Barbieri et 

al., 1986; Dunaif, 1999).  

 

Diagnosis  

 The European Society of Human Reproduction and Embryology and the 

American Society for Reproductive Medicine jointly sponsored a PCOS consensus 

workshop in 2003, which essentially created the revised 2003 consensus on diagnostic 

criteria, better known as the ‘Rotterdam criteria’. 

Revised 2003 Rotterdam criteria are, 

• Oligo- and/or anovulation; 

• Clinical and/or biochemical androgen excess (hyperandrogenism); 

• Polycystic ovaries; 
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o Exclusion of other etiologies (congenital adrenal hyperplasia – 

excess production of androgen by adrenal glands), androgen 

secreting tumors and Cushing’s syndrome (high level of cortisol 

hormone). 

(Two out of the three of the above diagnostic criteria confirm PCOS) 

 

Metformin and other options for the treatment of PCOS 

 

PCOS is a prevalent metabolic disorder associated with type 2 diabetes 

mellitus. Current available modes of treatment use insulin sensitizers like metformin 

(N,N-dimethylimidodicarbonimidicdiamide), since the central core of PCOS etiology 

is through insulin resistance (Costello et al., 2007). Metformin is used for the 

treatment of insulin resistance and diabetes. PCOS  patients usually expressed lack of 

ovulation. This can be treated with the use of clomiphene citrate. Clomiphene citrate 

with Metformin is also used for ovulation stimulation.  

Another option is in vitro fertilization (IVF) with Gonadotropins treatment. 

For women who do not respond to fertility medicines, ovarian drilling (a surgery) can 

be done that bring on ovulation. Laparoscopy is also another option. Many women 

with PCOS are obese or overweight. 10 percent loss in body weight can restore a 

normal period and make a women’s cycle more regular. (Adashi, 1984; Clark et al., 

1998; Harborne et al., 2003; Palomba et al., 2005)  

 

MATERIALS AND METHODS 

Source of data 

During September 2010 – October 2011, 150 registered PCOS patients from 

Ramakrishna Nursing Home, Trichy were chosen for the study along with 150 normal 

women who were designated as controls.  

 

Study method: 

A Proforma consisting of the details regarding the sociodemographicstatus 

(Native background, Income level, Education etc.,), general investigations (Previous 

history of surgery, family inheritance etc.,) , clinical examinations (Height,Weight, 

BMI etc.,)and Biochemical analysis ( CBC, Blood grouping, Lipid profile , Fasting 

sugar etc.,) were obtained from the hospital records. Blood samples for all the 

biochemical investigations were also obtained from the hospital. 

 

Statistical analysis for clinical parameters 

All data were analyzed using SPSS version 16.0 (SPSS Inc., Chicago, IL, 

USA). Descriptive statistics for quantitative variables were computed by mean and 

standard deviation (SD). The baseline biochemical parameters were averaged for the 

study groups at visit and means were compared using a paired‘t’-test to calculate the 

significance of biochemical parameters. Statistical significance was set at p < 0.05. 

 

RESULTS AND DISCUSSION 

Polycystic ovary syndrome (PCOS) is the most common endocrine disorder 

among the women of reproductive age. In this study initially socio-demographic 

characteristics of the PCOS patients were recorded. General investigations and 

clinical examination have also been carried out for all the patients. Ultrasonographic 
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pattern of the PCOS patients were also recorded, where a direct visualization of the 

Polycystic ovaries were observed. Later the patients were subjected to various 

biochemical investigations to study the level of the hormones related to PCOS 

condition. 

 

Biochemical Investigations: 

Fasting blood glucose, GCT and Insulin 

PCOS itself has been accepted as a major risk factor for development of type 2 

diabetes. Diabetes screening in these patients is recommended according to the 

current American Diabetes Association guidelines (American Diabetes Association, 

2010).  

 Insulin resistance is the main symptom of the PCOS condition. High insulin 

with the mean value of 15.1 ± 8.1 mIU/mL was observed among PCOS patients; 

while in the control it was 6.5 ± 2.5 mIU/mL (p<0.001) (Fig. 1).  

 Insulin resistance and glucose intolerance are the key features of PCOS, all the 

patients have been done with GCT test. High GCT level with a mean value of 125.0 ± 

27.6 mg/dL was observed among PCOS patients. While in the control it was only 98.6 

± 14.9 mg/dL(p<0.001)(Fig. 2). 

In this study before going into diabetic stage, the patients were screened for 

hyperinsulinemia and the treatment had been given. Treatment with Metformin lowers 

fasting blood glucose level in the PCOS patients (Fig. 3). 

 After treatment with metformin the value of insulin is reduced to 10.8 ± 7.4 

mIU/mL (p<0.001). The level of GCT was also reduced to 110 ± 12.6 mg/dL 

(p<0.001) (Fig.  1, 2). 92 patients (61.3%) got conceived after treatment. 

 

 

Fig. 1. Mean levels of serum insulin (Control, PCOS and PCOS treated with 

metformin) 
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Fig. 2. Mean levels of GCT (Control, PCOS and PCOS treated with Metformin) 

 

 

 

 
Fig. 3. Fasting Blood glucose (Control, PCOS and  

PCOS treated with Metformin) 
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women without a first degree relative with diabetes, was still much greater than that 

reported in the general U.S. population (Harris et al., 1987;Harris et al., 1998; 

Haffner, 1995) and was significantly higher than the control women. The factors 

associated with glucose intolerance in PCOS like age, BMI, Weight hip ratio, and 

family history of diabetes, were identical to those in other populations (Harris et 

al.,1987;Eriksson et al., 1989; Warram et al., 1990; Haffner, 1995). 

This suggests that the pathogenesis of type 2 diabetes is similar in all of these 

groups. An underlying genetic defect conferring insulin resistance and perhaps β-cell 

dysfunction interacts with environmental factors worsening insulin resistance 

(Reaven, 1988; Warram et al.,1990; Lillioja et al., 1993; Haffner, 1995; DeFronzo, 

1997). β-Cell function worsens, and glucose intolerance supervenes (Reaven, 1988; 

Lillioja et al.,1993; Haffner, 1995; DeFronzo, 1997). 

Mechanisms involved in insulin resistance are likely to be complex with 

genetic and environmental contributors. Specific abnormalities of insulin metabolism 

identified in PCOS include reductions in secretion (Dunaif and Finegood, 1996; 

O'Meara et al., 1993), reduced hepatic extraction (O'Meara et al., 1993), impaired 

suppression of hepatic gluconeogenesis (Dunaif et al., 1989) and abnormalities in 

insulin receptor signalling (Dunaif, 1997). Interestingly, there is a paradoxical 

expression of insulin resistance in PCOS whereby insulin-stimulated androgen 

production persists while its role in glucose metabolism is impaired (Dunaif, 1997).  

Therefore, insulin resistance in PCOS results in hyperinsulinaemia with its 

associated diverse and complex effects on regulating lipid metabolism, protein 

synthesis and modulation of androgen production. The cause of insulin resistance is 

likewise complex and multifactorial with genetic and environmental contributors 

(Diamanti-Kandarakis and Papavassiliou, 2006). Lean women with PCOS often but 

not always (Vrbikova et al., 2004) have abnormalities of insulin secretion and action 

compared to weight-matched control subjects (Dunaif et al., 1989). If a woman with 

PCOS is overweight, she may also demonstrate extrinsic insulin resistance associated 

with adiposity, which is potentially mechanistically distinct from the insulin 

resistance present in lean women with PCOS. Hence a correlation between Insulin 

level and GCT acts as a marker in early identification of the subjects irrespective of 

the body built (either lean or obese condition).  

It is observed from Table 1 that insulin had a positive correlation on GCT. 

Insulin resistance in PCOS is diagnosed by GTT. 2 hours OGTT may be a better 

predictor of insulin resistance and it is extremely useful in categorizing the patients 

with the risk of type 2 diabetes mellitus (CarnevaleSchianca et al., 2003). 

 

Table 1. Correlation between Insulin and GCT 

S. No. Variables Correlation Value Statistical 

inference 

1 Insulin and GCT 0.427 P<0.01 Significant 
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CONCLUSION 

Based on the results of the present study, GCT and insulin and fasting glucose 

screening test should be recommended particularly for PCOS patients. Meanwhile, 

the number of people with diabetes in the world is estimated to double between 2000 

and 2030, based solely upon demographic changes (Wild et al., 2004). Therefore, 

early diagnosis and prevention of diabetes complications, especially in the high risk 

group like PCOS is important. Screening for metabolic conditions may be also 

warranted in relatives of women with PCOS.Metformin plays a significant role in 

reducing GCT and hyperinsulinemia. 92 patients (61.3%) conceived after treatment 

with metformin.  
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