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ABSTRACT
Polycystic ovary syndrome (PCOS) is emerging as  most common endocrine disorder during reproductive years with  wide spectrum of clinical 
manifestations during the life span of affected female. During reproductive years, ovulatory dysfunction in these women  leads to increased risk of 
infertility and adverse obstetric outcomes.As the age advances, apart from adverse reproductive outcomes which is a cause of immediate 
concern,there is increased risk for development  of type-2 diabetes mellitus, metabolic syndrome, hypertension ,cardiovascular morbidity and 
mortality ,risk of endometrial cancer, impaired immune function and  psychiatric illness. Considering the increasing incidence, the need of early 
diagnosis and long term follow up to address serious health implications,specialised “PCOS CLINIC”should be established with experts from 
various disciplines.

KEYWORDS
PCOS , IR ,CVD

Polycystic ovary syndrome (PCOS) is emerging as  most common 
endocrine disorder in women during reproductive years with a 

1,2prevalence ranging from 6 to 10%.  Clinically,  it presents with 
ovulatory dysfunction, hyperandrogenism and/or polycystic ovarian 
morphology with exclusion of other etiologies. It is a heterogenous 
condition with multiple clinical phenotypes widely depending on age 
,genotype, ethnicity, bodyweight ,lifestyle  and environmental factors 
differently affecting the early and long-term risks.
 
METABOLIC RISK
In PCOS, the underlying hormonal imbalance characterised by insulin 
resistance and increased androgen production predispose  to the risk of 
metabolic  abnormalities. Metabolic Syndrome comprises of  insulin 
resistance (IR), dyslipidemia, and obesity as  key features. It is 
identified clinically as waist circumference >88cm ,impaired glucose 
tolerance, blood pressure >130/85 mm Hg ,triglycerides >150mg/dl 

3  and high-density lipoprotein <50 mg/dl. Around 40-50% of women 
with PCOS also have these features ,so it may be  considered as 
'ovarian expression of metabolic syndrome'.  Despite considerable 
overlap between PCOS and metabolic syndrome; it is important to note 
that both are not identical or interchangeable.

The complex pathophysiology is affected by number of factors and 
obesity is  most important of all.The prevalence of obesity in PCOS is 
42-74% which is  much higher as compared to general 
population(25%).There is   bidirectional relationship of obesity with 
PCOS ,as excessive weight gain increases PCOS prevalence and 
women with PCOS are more inclined to weight gain.The 
superimposed obesity is also associated with more profound 
hyperinsulinemia and hyperactivity of hypothalamic-pituitary-adrenal 
axis leading to increased adrenal androgens and  worsening of 
hyperandrogenic state .It exacerbate severe reproductive phenotypes 
characterised by hyperandrogenism with chronic anovulation.. 
Moresoever ,it also  has a synergistic effect on development of cardio-
metabolic risk, diabetes and endometrial cancer among PCOS women 

IR is second component of metabolic syndrome in which endogenous 
or exogenously administered insulin has less than normal biological  
effects on tissues (fat ,muscle and liver). Although IR is not a 
diagnostic criterion of PCOS but  is seen in 50-80% of PCOS women 
independent of BMI making them more susceptible to pre-diabetes 

4and accelerated progression to diabetes .The International Diabetes 
Federation has also identified PCOS as a significant non-modifiable 

5risk factor associated with Type II DM Hence the ESHRE/ASRM  .
sponsored PCOS Consensus Workshop Group recommend an oral 

6glucose tolerance test(OGTT) in all overweight women with PCOS . It 
should also be kept in mind that impaired glucose tolerance may not be 
present at time of diagnosis of PCOS  and this  risk increases with time, 
thereby warranting long term follow up in these patients.  Apart from 
increasing the risk of DM,IR also has a  pivotal role in development of 
dyslipidemia mediated in part by stimulation of lipolysis and altered 

expression of lipoprotein lipase and hepatic lipase. It is characterised 
by increased total triglycerides,low density lipoproteins(LDL-C) and 
decreased high density lipoprotein(HDL-C) cholesterol. Dyslipidemia 
is reported in upto 70% of PCOS women according to NCEP 
guidelines Hypertension ,which is also a component of metabolic 
syndrome is found more in PCOS patients ,atleast later in life if not 
present during reproductive years at time of presentation.Prevalence  
varies from 3.3-22% in third and fourth decade of life which further 
increases to 28.1-39% for menaupausal women. 

CARDIOVASCULAR RISK
As already discussed, PCOS women exhibit an increased prevalence 
of classic risk factors for cardiovascular disease (CVD) such as 
obesity, dyslipidemia, impaired glucose tolerance and diabetes. 
Hyperinsulinemia contributes to the pro-thrombotic state by reducing 
fibrinolysis and raising levels of plasminogen activator inhibitor-1. 
Apart from these, Nonclassic CVD risk factors related to systemic 
inflammatory state & impaired fibrinolysis such as increased C-
reactive protein (CRP), homocysteine, tumor necrosis factor-α, IL-6, 

7IL-18 etc. are found in excess in women with PCOS . Anatomical 
evidence of increased subclinical markers of atherosclerosis 
(endothelial dysfunction, impaired pulse wave velocity, increased 
carotid intima media wall thickness, presence of carotid plaque and 
increased coronary artery calcification) are also more common in 

8PCOS than in controls,even after adjustments for  age and BMI. . 
Obstructive sleep apnea(OSA) is a known  independent 
cardiovascular risk factor and has been found to be 5-30 times more 
common in women with PCOS as compared to controls So the higher 
prevalence of all these markers result in increased CVD risk among 
PCOS women with relative risk of 2.02 for coronary heart disease and 

91.55 after adjusting for BMI .Risk for thrombosis and stroke is also 
10increased two times  Since all of cardiovascular risk factors may not 

be present at time of diagnosis of PCOS, there is need of long term 
follow up for early identification. 

ONCOLOGY RISK
Women with PCOS have chronic anovulatory cycles resulting in an 
unopposed estrogen action on endometrium. It leads to endometrial 
hyperplasia which may progress to endometrial cancer .This 
predisposition is further increased by the presence of  obesity, Type II 
DM, subclinical inflammation and metabolic syndrome,which are 
known risk factors for endometrial cancer and are highly represented 
in PCOS populations.  Therefore,  women with PCOS of all ages are at 

113-4 times  increased risk of endometrial hyperplasia and cancer . 
Considering this risk, ESHRE/ASRM Consensus Group has 
recommended a proper endometrial surveillance with ultrasound 
and/or biopsy to assess endometrial thickening in PCOS women who 
experience extended period of amenorrhea. To minimise this risk, in 
these women periodic progesterone withdrawal is also recommended, 

12at least four episodes per year .Regular withdrawl bleeding with 
monthly progesterone or oral contraceptive pills ensure cyclicity in 
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menstruation and prevent endometrial build up ultimately reducing the 
risk of endometrial cancer.

 There is limited and contradictory evidence regarding the risk of 
ovarian and breast cancer in women with PCOS; so currently, the 
ESHRE/ASRM consensus statement does not recommend routine 
surveillance strategy and/or clinical care to detect ovarian and breast 

12cancer in women with PCO . There is also insufficient evidence to 
evaluate any association of PCOS with vaginal, vulvar, and cervical 
cancer. 

PSYCHOLOGICAL PROBLEMS
PCOS compromises body image due to obesity, acne and excess hair. 
Infertility and long term health related concerns also result in reduced 
quality of life and adverse impact on mood and psychological well-
being .So,women with  PCOS are more prone to depression, anxiety, 
low self-esteem, negative body image, and psychosexual 

13,14dysfunctio . Increased rate of depressive symptoms compared to 
non-BMI matched controls with prevalence ranging from 28 to 64% 
(for depression) and 34-57% (for anxiety) have been reported in 

13women with PCOS . Therefore, all psychosocial issues are need to be 
explored and addressed as part of PCOS assessment and management. 

MANAGEMENT 
Apart from detaiedl history and examination, initial assessment of all 
PCOS patients should also aim to determine risk factors for long term 
complications. Investigations at first visit should include:
Ÿ Measurement of BMI and waist circumference
Ÿ Blood pressure should be routinely checked at each visit
Ÿ 2 hr 75 g oral glucose tolerance test(2 hr value should be 

<140mg/dl),repeat every 2 yrs
Ÿ Fasting lipid profile(Total cholesterol,triglycerides,low density 

lipoprotein,high density lipoprotein )
Ÿ Transvaginal ultrasound for endometrial thickness and/or 

endometrial biopsy if present with abnormal uterine bleeding
Ÿ Pscychological assessment

Lifestyle changes, including hypo-caloric diet and physical exercises, 
are recommended as  first-line approach for all PCOS women 
.Pharmacotherapy is targeted to symptoms and should not be used as 
an alternative to lifestyle modifications.It includes insulin sensitising 
agents like metformin; Inositol isomers,particularly,myoinositol(MI) 
and D-chiro-inositol(DCI),statins,anti-obesity agents like orlistat with 
each of the agent having its own advantage and disadvantages 
.Bariatric surgery may be an option for morbidly obese women with 

2 2 PCOS (BMI>40 kg/m  OR BMI >35kg/m with a high-risk obesity 
15related condition), if standard weight loss strategies have failed  

CONCLUSION
Overall, women with PCOS show an increased risk of obstetric, 
cardiovascular, metabolic, and psychological complications compared 
to non-PCOS women. In the light of these considerations, all women 
with a diagnosis of PCOS should be screened for all risk factors with 
aim to select specific treatment, lifestyle modifications ,customizing 
the therapy and long term follow-up.

LIST OF ABBREVIATIONS: PCOS:polycystic ovary syndrome; 
IR: insulin resistance; BMI:body mass index; DM:diabetes mellitus; 
CVD: cardiovascular disease; ESHRE:European society of Human 
reproduction and Embryology; NCEP:National Cholesterol Education 
Program
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