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INTRODUCTION
Polycystic ovarian disease is the most common hormonal disorder in 
women worldwide, with an estimated prevalence between 4 and 8%, 
and one of the most common cause of ovulatory infertility [1]. PCOD 
is a heterogeneous disorder with unknown aetiology in which ovaries 
produces excess androgens and is associated with insulin resistance 
[2]. PCOD was diagnosed if any two of the following three criteria 
(Rotterdam criteria) were present after excluding other possible causes: 
i) oligo and/or anovulation; ii) clinical and/or biochemical signs of 
hyperandrogenism; and iii) polycystic ovaries on ultrasonography [3].

Insulin resistance is an important aspect of PCOD and may 
contribute to an increased risk of developing Type 2 diabetes and 
coronary heart disease [4].

The PCOD patients have endothelial dysfunction which leads to 
increase incidence of subclinical atherosclerotic disease [5,6]. 
Altered insulin regulation of endothelial Nitric Oxide (NO) synthesis 
leads to decreased NO production and impaired NO dependant 
vasodilatation which may be a cause for endothelial dysfunction 
[6,7]. The altered endothelial function and early endothelial 
damage can be assessed by UAE, a marker of an atherogenic 
background [8]. Epidemiologic and clinical evidence shows that 
microalbuminuria is associated with an increased cardiovascular 
mortality [9,10]. Many studies have shown that people having very 
low levels of microalbuminuria only without chronic diseases like 
renal dysfunction, hypertension, or diabetes suffer from coronary 

artery disease and death [11,12]. Dyslipidaemia is a very common 
metabolic abnormality in women with PCOD, with a prevalence of 
up to 70% [13]. Women with PCOD are usually obese and have 
elevated androgen level leading to dyslipidaemia [14].

Because of insulin resistance, they are expected to be at increased 
risk for dyslipidaemia [13]. Due to presence of cardiovascular 
risk factors like dyslipidaemia, insulin resistance, and endothelial 
dysfunction, PCOD patients are at an increased cardiovascular risk 
compared with the age matched controls [15]. Some studies had 
shown that women with PCOD have increased risk for cardiovascular 
events not related to Body Mass Index (BMI) [16,17]. Very few 
Indian studies are there and due to the increasing prevalence of 
PCOD, we decided to explore the association of microalbuminuria 
and dyslipidaemia in PCOD patients and to compare that with age 
matched controls [12,14].

MATERIALS AND METHODS
The present comparative cross sectional hospital based study 
was carried out at Biochemistry Department, Aarupadaiveedu 
Medical College and Hospital, Puducherry, India from April 2016 to 
July 2016. The patients attended Obstetric and Gynaecology Out 
Patient Department and diagnosed as PCOD patient were selected 
for the study. A total of 40 diagnosed PCOD patients (according to 
Rotterdam criteria) of premenopausal age (21 to 40 years) and 40 
age matched controls were taken for the study [3].
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ABSTRACT
Introduction: Polycystic Ovarian Disease (PCOD) is the most 
common hormonal disorder in women. PCOD is associated 
with an increase in subclinical atherosclerotic disease and 
endothelial dysfunction. The altered endothelial function and 
early endothelial damage can be assessed by Urinary Albumin 
Excretion (UAE), a marker of an atherogenic background. 
Dyslipidaemia is a very common metabolic abnormality in 
women with PCOD due to elevated androgen level and insulin 
resistance. As evidenced from previous studies PCOD patients 
are at an increased cardiovascular risk compared with the age 
matched controls.

Aim: To evaluate the prevalence of microalbuminuria and 
dyslipidaemia in premenopausal PCOD patients compared to 
normal premenopausal women.

Materials and Methods: The present study was carried out at 
Department of Biochemistry, Aarupadai Veedu Medical College 
and Hospital Puducherry, India. A total of 40 diagnosed PCOD 
patients (according to Rotterdam criteria) of premenopausal age 
(21 to 42 years) and 40 age and sex matched controls (22 to 43 
years) without PCOD were included in the study. All subjects 
had undergone measurement of height, weight and Blood 
Pressure (BP), and detailed systemic examination. Fasting 

plasma glucose, serum cholesterol, Triglycerides (TG), and High 
Density Lipoprotein-Cholesterol (HDLc) were estimated by using 
commercially available kits in automated Chemistry Analyser 
(ChemWell). Low Density Lipoprotein-Cholesterol (LDLc) and Very 
Low Density Lipoprotein-Cholesterol (VLDLc) were calculated 
by Friedwald’s equation. Urine microalbumin was estimated by 
Latex turbidimetry method using semi Autoanalyser BIOTRON 
BTR830. Urine creatinine was estimated by commercial kit in 
Autoanalyser. Albumin-Creatinine Ratio (ACR) value more than 
30 mg/g was taken as microalbuminuria positive. Student’s 
t-test and SPSS version 16.0 were used for statistical analysis.

Results: Out of 40 PCOD patients 21 patients were having 
microalbuminuria and out of 40 controls only two were 
having microalbuminuria. Routine biochemical investigations 
registered a significant rise of fasting plasma glucose, TG, 
TC, LDLc and VLDLc in PCOD patients, incomparison with 
controls (p=0.02 for LDLc and p<0.001 for all otherparameters). 
Significant alterations in lipid parameters showed association of 
dyslipidaemia in PCOD patients.

Conclusion: In the present study prevalence of microalbuminuria 
and dyslipidaemia are more in patients with polycystic ovary 
disease than age matched controls so these parameters can be 
frequently estimated to prevent complications in PCOD patients.
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Already known microalbuminuria and dyslipidemia cases were 
excluded from study group.

Height and weight were measured and BMI was calculated by the 
formula: weight in kg/height in m2 [19]. Blood pressure of the study 
subjects was measured by standardised methods. Both cases and 
controls were subjected to estimationof biochemical parameters. A 
5 mL of venous blood was collected from anterior cubital vein of left 
hand in fluoride tube for glucose and clot activator tubes for other 
estimations after an overnight fast. Fasting plasma glucose, serum 
cholesterol, TG, and HDLc were estimated by using commercially 
available kits in automated Chemistry analyser (Chemwell). Serum 
LDLc and VLDLc were calculated by Friedewald’s equation 
{LDLc=Total Cholesterol–(HDLc+VLDLc), Where VLDLc=TG/5} [20].

Morning fasting urine samples were collected for micro albumin and 
creatinine estimation. Urine micro albumin was analysed in semi 
autoanalyser-BIOTRON BTR 830 and creatinine was estimated 
by auto analyser. ACR value more than 30 mg/g was taken as 
microalbuminuria positive.

STATISTICAL ANALYSIS
All the results were subjected to statistical analysis by the Statistical 
Package for the Social Sciences (SPSS) software 16.0 version. 
Student t-test was used for comparison among variables in two 
groups. A p-value less than 0.05 were taken as significant.

RESULTS
The age distribution of patients and controls were between 21-40 
years [Table/Fig-1]. BMI of PCOD patients were found to be more 
than the controls (p<0.001) [Table/Fig-1]. Routine biochemical 
investigations registered a significant rise of fasting plasma glucose, 
TG, total cholesterol, LDLc and VLDLc in PCOD patients, in 
comparison with controls (p=0.02 for LDL cholesterol and p<0.001 
for all other parameters) [Table/Fig-2]. Out of 40 PCOD patients 21 
patients were having micro albuminuria and out of 40 controls only 
two were having micro albuminuria [Table/Fig-3].

Controls were selected among the female patients attending the 
OPD of Medicine and Obstetric and Gynaecology department (who 
came for some common acute illness like viral fever, diarrhoea, 
dysmenorrhea) and also the faculties of AV Medical College and 
Hospital. The study group (both cases and control) was selected 
after excluding the exclusion criteria.

Sample size was calculated with the help of software based on other 
similar Study [18]. Both Scientific committee and Ethical committee 
clearance was taken and informed consent was taken from the 
study population.

The PCOD was diagnosed according to the Rotterdam criteria 
[3]. The patients having two or more of the following criteria were 
defined as PCOD:

•	 History	of	oligo	and/or	anovulation	in	reproductive	age.

•	 Clinical	 and/or	 biochemical	 signs	 of	 hyperandrogenism:	
hirsutism score of >6 and/or high total testosterone level.

•	 Typical	 ovarian	 imaging	 of	 polycystic	 ovaries	 on	 ultrasound:	
multiple follicles in each ovary measuring 2-9 mm in diameter 
and/or increased ovarian volume (>10 mL).

Inclusion Criteria
All newly diagnosed cases of PCOD from Department of Obstetrics 
and Gynaecology in the age group 21 to 40 years were taken as 
cases. Apparently healthy premenopausal age (21 to 40 years) 
women attending medicine and obstetrics and gynaecology OPD 
and staff of AVMC were taken as control. Controls were having regular 
menstrual cycles and with no clinical features of hyperandrogenism, 
thereby excluding the diagnosis of PCOD in this group.

Exclusion Criteria
Women with diabetes mellitus, hyperprolactinaemia, thyroid, renal, 
hepatic, adrenal and cardiac dysfunction were excluded from the 
study. Pregnancy, urinary tract infection, and those on lipid-lowering 
drugs, anti-hypertensive agents were also excluded from the study. 

Age in years BMI (Kg/m2) SBP (mm Hg) dBP (mm Hg) FBS (mg/dl) urea (mg/dl) Creatinine (mg/dl)

Control group n=40

Mean±SD 32.8±5.5 22.9±4.1 116±8.7 73±6.4 95.9±10.9 22.9±5.9 0.75±0.2

Range 22-43 17.1-32 90-130 60-80 59-110 14-45 0.4-1.6

PCod group n=40

Mean±SD 30.4±6.3 24.9±3.3 119±8.7 73±5.6 150.1±59.6 24.2±9.9 0.91±0.3

Range 21-42 18.4-35.7 100-130 60-80 53-324 12.0-69 0.4-2.6

Comparison between two groups

Control vs. PCOD patient
p=0.07 p=0.02 p=0.12 p=1 p<0.001 p=0.2 p=0.01

ns * ns ns *** ns *

[Table/Fig-1]: Comparison of BMI and serum biochemical parameters in control and PCOD patients.
ns=not significant; *significant; ***highly significant
Data analysis was done by SPSS Software 16.0 version. Student’s t-test was used for comparison among variables in two groups. A p-value less than 0.05 was taken as significant.
BMI: Body mass index; SBP: Systolic blood pressure; DBP: Diastolic blood pressure; FBS: Fasting blood sugar; PCOD: Polycystic ovarian disease

TC (mg/dl) TG (mg/dl) Hdlc (mg/dl) Vldlc (mg/dl) ldlc (mg/dl) uACR (mg/g)

Control group n=40

Mean±SD 183.6±24.6 103.9±42.6 37.6±6.62 20.77±8.48 125.3±25.8 13.82±8.9

Range 122-240 54-261 23-48 11.0-52 76-186 3.0-41

PCod group n=40

Mean±SD 216.5±38 170.9±84 40.92±10.4 34.1±16.7 141.4±37.2 47.17±39.8

Range 162-304 82-456 23-60 16-91 69-208 5-150

Comparision between two groups

Control vs. PCOD patients
p<0.001 p<0.001 p=0.09 p<0.001 p=0.02 p<0.001

*** *** Ns *** * ***

[Table/Fig-2]: Comparison of lipid profile and ACR in control and PCOD patients.
ns=not significant; *significant; ***highly significant
Data analysis was done by SPSS Software 16.0 version. Student’s t-test was used for comparison among variables in two groups. A p-value less than 0.05 were taken as significant.
TC: Total cholesterol; TG: Triglyceride; HDLc: High density lipoprotein cholesterol; LDLc: Low density lipoprotein cholesterol; VLDLc: Very low density lipoprotein cholesterol; UACR: Urine albumin creatinine ratio; 
PCOD: Polycystic ovarian disease
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Significant alterations in lipid parameters showed association of 
dyslipidaemia in PCOD patients. There was a small rise in serum 
HDLc in PCOD patients (Mean±SD is 37.6±6.62 for controls 
compared to cases which is 40.92±10.4 and the p-value is 0.09) 
than in controls but it was not significant [Table/Fig-4]. ACR was 
more in PCOD patients than controls (p<0.001, which was highly 
significant) [Table/Fig-2].

got a clear association between more severe insulin resistance and 
microalbuminuria [28].

In present study, we got ACR value of 47.17±39.8 mg/g for PCOD 
patients compared to 13.82±8.9 mg/g for normal controls which is 
highly significant (p<0.001). This is similar to the report of Ganie MA 
et al., and Duleba AJ et al., [4,29].

The PCOD patients are usually obese and have elevated androgen 
and insulin levels, all these predispose them to develop dyslipidaemia. 
Moreover, they are insulin resistant too. Insulin resistance and 
hyperinsulinaemia are also associated with dyslipidaemia which 
initiates atherosclerosis [30,31]. Increased insulin concentrations 
increases VLDL synthesis, leading to hypertriglyceridaemia [32]. 
Progressive elimination of lipid and apolipoproteins from the VLDL 
particle leads to an increased formation of intermediate-density 
lipoprotein and LDL, both of which are atherogenic. Apart from 
hypertension and dyslipidaemia insulin is an independent risk factor 
for development of atherosclerosis. Insulin increases cholesterol 
transport into arteriolar smooth muscle cells and increases 
endogenous lipid synthesis by these cells. Insulin also stimulates the 
proliferation of arteriolar smooth muscle cells, augments collagen 
synthesis in the vascular wall, increases the formation of lipid plaques, 
and stimulates the production of various growth factors [30].

Insulin resistance present in PCOD patients appears to be 
associated with lipid abnormalities and atherosclerotic CVD. As a 
consequence, insulin resistance contributes to, high TG and high 
LDL. Reverse transport of cholesterol to liver is impaired, leading to 
its reduced excretion [33]. Therefore, these patients have increased 
serum levels of total cholesterol.

The PCOD women have increased androgen which is associated 
with increased hepatic lipase activity [34,35]. Hepatic lipase converts 
more buoyant HDLc to smaller denser HDLc which can be taken up 
by liver thereby decreasing HDLc level and it also converts more 
buoyant LDLc to smaller denser LDLc both are risk factors for CVD 
[36]. Thus, dyslipidaemia may precede the association with insulin 
resistance and increased risk for CVD. So preventing dyslipidemia 
in PCOD patients CVD can be prevented.

In the present study TG, TC, LDLc and VLDLc in PCOS patients 
were significantly higher in comparison with controls (p=0.02 for 
LDLc cholesterol and p<0.001 for all other parameters). Significant 
alterations in lipid parameters show association of dyslipidaemia in 
PCOS patients. There was a small rise in serum HDLc in PCOS 
patients than controls but it is not significant. This study finding 
is similar to the study of Ambiger S, Kim JJ and Choi YM and 
Kaviprasanna S et al., [37-39].

Hence, in PCOD women microalbuminuria and serum lipid profile can 
be done early and at frequent intervals to prevent the progression 
and complications of the disease.

LIMITATION
Limitations of present study were small sample size. We could not 
measure the extended lipid profile which is more reliable. Sample 
(blood) taken from the subjects once only.

CONCLUSION
Prevalence of microalbuminuria and dyslipidaemia are more 
in patients with PCOD patients than in age matched controls. 
PCOD women should be evaluated for status of serum lipids and 
microalbuminuria at frequent intervals to prevent the complications 
and which aids in the management also.
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