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Abstract: Polycystic ovarian syndrome is the most common form of anovulatory infertility.”  The aetiology of
the condition is unknown, but recent evidence suggests that the principal underlying disorder is insulin
resistance, with the resultant hyperinsulinaemia stimulating excess ovarian androgen production. Associated
with the prevalent insulin resistance, these women exhibit a characteristic dyslipidaemia and a predisposition to
non-insulin dependent diabetes and cardiovascular disease inlater life. Thus, polycystic ovarian syndrome
seems to have many of the hallmarks of the metabolic syndrome. In view of this a comparative study of lipid
profile was done in primary infertile women with PCOD and primary infertile women with normal pelvic study.
This study enrolled 25 PCOD women and 25 normal women of age 20 — 35 years.

Pearsons correlation co efficiencies were used to compare the correlations. It showed significant raise in waist
circumference, fasting blood glucose level in women with PCOD than in women with normal study (controls).
This study showed significant raise in total cholesterol, triglycerides and raise in ratio of TTG/HDL-C, decrease
in levels of HDL-C in PCOD women.

Key words: Hyperinsulinaemia, lipid profile, cardiovascular accidents, waist circumference, sex hormone
binding globuline (androgen,).

I.  Introduction

Polycystic ovarian syndrome is the most common form of anovulatory infertility." The, polycystic
ovarian syndrome seems to have many of the hallmarks of the metabolic syndrome. It is evident that polycystic
ovarian syndrome should no longer be considered a purely gynaecological disorder. Affected women seem to
have subclinical insulin resistance and a form of the metabolic syndrome that manifests itself in early adult life
with gynaecological symptoms. They may therefore gain particular benefit from early screening for metabolic
syndrome.” Along with racial variations; the prevalence of the condition can only be estimated between 5% and
10% of women of reproductive age.’

The aetiology of polycystic ovarian syndrome is uncertain. There is some evidence of autosomal
transmission related to strong familial clustering. Potentially, a gene or series of genes rendersthe ovaries
susceptible to insulin stimulation of androgen secretion while blocking follicular maturation.* The onset may
occur in late childhood since many of the metabolic and endocrine features of the disorder mimic
puberty. Associated with this areincreases in the pulse amplitude of luteinising hormone, increasing androgen
concentrations, and irregular menses. Multiple, small ovarian cysts are seen on ultrasound examination are a
common and normal feature of poly cystic ovarian syndrome. Good evidence supports the hypothesis that
decreased peripheral insulin sensitivity and consequent hyperinsulinaemia are pivotal in the pathogenesis of
polycystic ovarian syndrome.

Despite insulin resistancein adipose and skeletal muscle, the ovary remains relatively sensitive to
insulin, and both insulin and insulin-like growth factor 1 have stimulatory effects on thecal androgen production
> Figure 1 shows how the relative excess of insulin or enhanced ovarian sensitivity to insulin, in combination
with an elevated luteinising hormone concentration, brings about thecal hyperplasia, increased
androgen secretion, arrest of follicular development, and therefore anovulation along with menstrual disturbance.
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Fig.1. Probable mechanisms whereby defects in insulin metabolism promote increased androgen activity at the
level of the ovary

Insulin also acts on the liver to inhibit the production of sex hormone binding globulin and insulin-like
growth factor 1binding protein. A reduction in sex hormone binding globulin leadsto an increase in the
biologically available free testosterone. Thus, insulin resistance not only increases secretion of ovarian
androgens but also promotes an increase in the proportion of free (active) hormone. Similarly, inhibition of
production of insulin-like growth factor 1 binding protein results in an increased concentration of circulating free
insulin-like growth factor 1, further enhancing ovarian androgen production °
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Fig 2. Central role of insulin resistance in both the clinical presenting features and long term sequelae of
polycystic ovarian syndrome

Figure 2 shows the principal features of the polycystic ovarian syndrome. It is well recognised that
visceral distribution of body fat, common in the syndrome, is of greater consequence to the metabolic effects of
insulin resistance than obesity per se.” Central obesity and insulin resistance lead to analtered lipolytic
response to insulin, with impaired suppression of release of free fatty acids from adipose tissue. An
increased flux of free fatty acids from central sites enters the portal circulation, increasing the availability of
substrate to the liver for VLDL-Triglyciride production. Furthermore, women with the syndrome exhibit
increased activity of hepatic lipoproteinlipase, an enzyme responsible for the conversion of large lipoprotein
particles to smaller, more atherogenic species. This explains the findings of reduced concentrations of high
density lipoprotein cholesterol and increased levels of atherogenic, small, low density lipoprotein.®

The combination of raised triglyceride and decreased high density lipoprotein is strongly linked with
cardiovascular disease.” Discrepancies in these lipid parameters between patients with polycystic ovarian
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syndrome and controls matched for age and weightare evident at an early age. Hence, an increased risk of
cardiovascular disease due to lipid perturbances will present in early adult life. Women with polycystic ovarian
syndrome also show elevated concentrations of plasminogen activator inhibitor 1,'® apotent inhibitor of
fibrinolysis, which have been shown to predict the, occurrence of myocardial infarction. Important retrospective
studies provide evidence of increased risk of cardiovascular disorders. A study of women thought to have
polycystic ovarian syndrome who were treated with ovarian wedge resection 20-30 years earlier showed that
they were fourtimes more likely to be receiving treatment for hypertension than age and weight matched
controls and seven times more likely to have a diagnosis of diabetes. "’

Models using triglyceride concentrations, waist to hip ratio, non-insulin dependent diabetes, and
elevated blood pressure in women with polycystic ovarian syndrome indicatea 7.4-fold increased risk of
myocardial infarction compared with age matched referents.” As per revised consensus was made to screen all
obese women with PCOS for Metabolic Syndrome (MBS) "°.

Criteria used to define metabolic syndrome:

Most widely adapted are the criteria proposed by the American National Cholesterol Education Program
(NCEP)_Adult Treatment Panel III (ATP-III))"’. These criteria require the presence of 3 of 5 common CV risk
factors (increased waist circumference, blood pressure, clevated fasting blood glucose, low serum high-
density lipoprotein (HDL)-cholesterol, and increased triglycerides). Using these criteria, the prevalence in PCOS
has been reportedto be extremely rhigh, 43-46% ', primarily on the basis of abnormal lipids and increased
waist circumference.

II.  Aim of Present Study

Polycystic ovary syndrome (PCOS) is one condition commonly detected in a younger age group and
associated with a high risk of progression to diabetes. Interestingly, many of the features of
the metabolic syndrome, including insulin resistance, obesity, and dyslipidemias, are also present in PCOS. It is
evident that polycystic ovarian syndrome should no longer be considered a purely gynaecological disorder.
Affected women seem to have subclinical insulin resistance and a form of the metabolic syndrome that
manifests itself in early adult life with gynaecological symptoms. They may therefore gain particular benefit
from early screening for cardiovascular risk factors. Cardiovascular disease (CVD) is the number-one cause of
death among patients with diabetes, and its prevention is at the forefront of modern diabetes care. Current study
is aimed at establishing the relation between PCOS and Metabolic Syndrome
1.To compare the blood sugar,blood pressure and waistcircumference in pcos with control group.
2.To compare lipid profile in pcos with control group.

III.  Materials &methods
This study was conducted at Govt. General Hospital and Siddhartha Medical College, on 50 subjects,
out of them 25 were primary infertile women with PCOD. 25 Were primary infertile women with normal
pelvic study of age group 20 — 35 yrs. This study was approved by institutional ethics committee. Written
informed consent was taken from the patients in local language. This is an observational and comparative study.

Inclusion Criteria:
1. Age group 20 — 35 years: Primary infertile women.
2. Patients with central obesity.
3. Patients with primary infertility supportive evidence with ultra sound report.(Bilateral multiple ovarian
Ccysts)

Exclusion criteria:
Patients who were diabetic and hypertensive, excluded from the study.

Investigations:

Age, height, weight, waist circumference and blood pressure were recorded.

Collection of blood samples: 5ml of venous blood was collected in heparinised bottle after an overnight fast of
12 hrs. Serum was separated and the following parameters were estimated.

1. Estimation of Fasting blood sugar by **

2. Estimation of total cholesterol by CHOD-PHOD/phosphor tungstate method of Alliance '

3. Estimation of High Density Lipoprotein (HDL) cholesterol by CHOD — POD phosphotungstate method by
Burstein

4. Estimation of triglycerides by glycerol phosphate oxidase method of Jacobe 18

5. TTG/HDL-C ratio is caliculated.
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Statistical analysis: Pearsons correlation co efficiencies were used to compare the correlations.
IV.  Results
This study was initiated in December 2012 and completed in November 2013 at Government General

Hospital and Siddhartha Medical College, Vijayawada, Andhra Pradesh, India.

Comparative Table No — 1: Controls to PCOS

Parameters Control PCOS P value
M(+S.D) M(£S.D) Significance
FBG 84.84(+5.17) 101.36(+10.53) P<0.001
(mg%) Highly significant
B.P Systolic/Diastolic 109.2/77.8 126/84.4 P<0.001
(mmHg) (£7.44/+4.35) (£13.54/+5.06) Highly significant
Waist circumference 33.36(%1.25) 36.96(+2.95) P<0.0001
(inches) Highly significant

In the present study a raise in Fasting Blood Glucose (FBG) level in PCOS with mean and S.D. 101.36
+10.53 compared to controls having mean and S.D. 84.84 + 5.17 is Highly Significant (P<0.001).
A raise in systolic blood pressure in PCOS with mean and S.D. is 126 + 13.54 compared to controls having
mean and S.D. 109.2 + 7.44 is Highly Significant (P<0.001).
A raise in diastolic blood pressure in PCOS with mean and S.D. is 84.4 + 5.06 compared to controls having
mean and S.D. 77.6 £4.35 is Highly Significant (P<0.001).

Comparative Table No — 2: Controls to PCOS

Parameters Control PCOS P value
M(+S.D) Significance
197.12 200.12 P<0.05
Total Cholesterol (£7.41) (£11.76) Significant
(mg%)
Total Triglycerides 134.48 157.68
(mg%) (#£9.00) (+6.33) P<0.001
Highly significant
High Density
Lipoprotein Cholesterol 49.68 43.38 P<0.001
(HDL-C) (#3.11) (£3.29) Highly significant
(mg%)

A raise in Total Cholesterol in PCOS with mean and S.D. 200.12 + 11.76 compared to controls having
mean and S.D. 197.12 £ 7.41 is Significant (P<0.05).

A raise in Total triglycerides in PCOS with mean and S.D. 157.68 +6.33 compared to controls having
mean and S.D. 134.48 + 9.00 is Highly Significant (P<0.001).

A raise in High Density Lipoprotein Cholesterol (HDL-C) in PCOS with mean and S.D. 43.38 +3.29
compared to controls having mean and S.D. 49.68 = 3.11 is Highly Significant (P<0.001).
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V.  Discussion

In our study women with abdominal obesity i.e., increased waist circumference (> 35 inches) and
ultra-sound findings are taken as identifiable factors for detecting PCOS cases. Ultra-sound findings are similar
in women with abdominal obesity and ina smaller group of lean patients with PCOS. ' Although categorical
abdominal obesity (waist circumference > 35 inches) is most strongly associated with metabolic syndrome, it is
supported by the World Health Organization clinical criteria for metabolic syndrome used BMI more than 30 or
waist/hip ratio interchangeably.”” Our findings regarding waist circumference are similar to the study of Glueck
CJ, Papanna R about prevalence of metabolic syndrome in women with PCOS reported, using abdominal waist
circumference.”

The results of our study indicate that women with PCOS are strongly associated with metabolic
syndrome compared with age-matched, contemporary controls. Similar studies showed an increased risk of 11
fold increase of metabolic syndrome in women with PCOS compared with age matched contemporary controls
as per NHANES III (3" National Health and Nutrition Examination Survey study).?? Although the clustering of
components of metabolic syndrome significantly increases morbidity and mortality, each componentis also
independently atherogenic.”” In our study, abnormalities in HDL-C,and triglycerides (dyslipidemia) were
detected in women with PCOS. These findings are supported by the study of Legro RS, Kunselman AR,
prevalence and predictors of dyslipidemia in women with poly cystic ovarian syndrome .** High triglycerides
and low HDL-C levels are independent predictors of myocardial infarction and cardiovascular disease, supported
by study of Gaziano JM, Hennekens CH, fasting triglycerides, high-density lipoprotein, and risk of myocardial
infarction.

Increased triglycerides/HDL-C ratio is also a marker for atherogenesis with small, dense LDL particles.
It has been suggested that a triglycerides/HDL-C ratio may be used as a simple metabolic marker to identify
overweight individuals who are insulin-resistant. In a study the findings revealed that triglycerides/HDL-C more
than 3.2 had high sensitivity and specificity, suggesting the possible use of this cut off to screen for metabolic
syndrome. This finding is not surprising because triglycerides/HDL-C, more than 3 has a high positive
predictive value for detecting insulin resistance in overweight/obese patients,~ and correlates with insulin
resistance in severely obese, non diabetic individuals.?

The results of current study indicate the need for a comprehensive screening and education program for
women of all ages with PCOS. This study suggests that all patients with PCOS should also be assessed for the
presence of metabolic syndrome. Based on current data, only obese women with PCOS may need to be
screened at frequent intervals. The triglycerides/HDL-C ratio appears to be a relatively simple test associated
with insulin resistance in women with PCOS. Several studies have demonstrated that the progression of
metabolic syndrome is attributable to dietary factors and activity levels.”’

VI. Summary & conclusion

The association of polycystic ovarian syndrome to metabolic syndrome which is strongly related to
obesity and chronic hyperinsulineamia is well established after NCEP-ATP IIIl. PCOS presents with overt
symptoms of infertility, hirsutism, and acne. In the present study most of the women showing more than three
risk factors out of five risk factors of metabolic syndrome. Risk factors may not always progresss to disease.
Treatment of the individual components of the syndrome, including dyslipidemia, obesity, and hypertension,
clearly decrease the incidence of CVD. Therefore, the apptoach requires emphasis on the modification of
lifestyle factors such as diet and exercise to modify risk factors in preventing clinical disease.
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Women with PCOS should be informed of their long — term risk of type 1l DM and likely

cardiovascular disease. Healthcare providers should educate women with PCOS regarding tranquil life style
with an appropriate diet and exercise program. Early pharmacotherapy with insulin sensitisers and lipid
lowering agents may be considered if therapeutic life style changes are unsuccessful.
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