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Abstract
Polycystic Ovary Syndrome (PCOS) is one of the most common
endocrinological disorder among women of reproductive age. It is
a heterogeneous disorder and most women present to the clinician
with menstrual irregularities, sub fertility, hirsutism and acne. Many
women present at a younger age when age related medical conditions are generally not prevalent. While the woman’s reproductive
and cosmetic concerns are definitely important but as clinicians our
role is not restricted just to these concerns but to look beyond and
evaluate a woman’s risk for development of metabolic diseases and
long term implications of PCOS. The aim of this article is to provide awareness about important metabolic disorders associated with
PCOS.
It is important to treat women with PCOS with a holistic approach
keeping in mind that contrary to what the name implies, PCOS implications are not restricted just to sex organs but go way beyond
affecting many other organs in the body which can have profound
effect on long term health of the women.

Introduction
Quite many times in our daily practice we come across women
who are diagnosed to have Polycystic Ovarian Syndrome (PCOS), the
incidence of which is on an increase. It affects about 10% of women
[1]. It’s the word “PCOS” that catches any woman’s attention, as more
often than not she would have heard about PCOS from her friends/
mother or sisters. Immediate question that comes to the mind of the
woman is “will I be able to conceive?” Maternal instinct is paramount
for any women.
While myths remain persistent in women with PCOS that they
may not get pregnant, the reality is that the infertility associated with
PCOS is highly treatable leading to pregnancy in most women with
PCOS [2,3]. The good news is that many women with PCOS will have
increase in fertility just through lifestyle changes and modest weight
loss [2,3]. In other women pregnancy can be achieved successfully
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with basic infertility treatments. There will remain some women with
PCOS who need additional help in conceiving which is in the form of
In Vitro Fertilization (IVF) which is a highly effective form of treatment of infertility in women with PCOS [3].
Most women with PCOS often think losing weight is an almost
impossible task and they question “Can diet and exercise help me
conceive?” The benefits of weight reduction are much more than it
seems. Indeed just by losing 5-10 percent of body weight, a woman
can reduce central fat by up to 30% thus improving insulin sensitivity
and restoring ovulation [3] .Weight loss results in improved ovulatory
function, improved chances of conception, a safer pregnancy for both
the mother and baby, and if the woman needs, a better response to
fertility medications [4,5]. Weight loss has also been shown to reduce
other symptoms such as excessive and abnormal hair growth, acne,
and balding [3-6].
Many women with PCOS feel that the reason for not ovulating is
because their ovaries contain fewer eggs than normal. However the
fact is women with PCOS may actually be endowed with a larger ovarian reserve at birth [7,8]. The increased density of pre-antral follicles
can be explained by a higher population of primordial follicles. Possible mechanisms for which are, more primordial germ cells entering
the ovary during fetal life, more cell divisions of germ cells or granulose cells which can lead to more follicles being formed. Another explanation for the larger stock of small pre-antral follicles and longevity
of this stock is due to less follicle loss by atresia in polycystic ovaries
[7,8]. However despite an increased stock, many women with PCOS
have anovulatory cycles owing to several hormonal and other factors
that prevent a few healthy follicles from maturation and ovulation
[3,7,8]. There is an abnormal endocrine environment that includes
hypersecretion of luteinizing hormone, insulin and androgens which
leads to suppression of FSH leading to inhibition of maturation of otherwise healthy follicles [7]. There is emerging evidence that there may
be an intrinsic abnormality of folliculogenesis in PCOS that affects
very early stages of follicle development that are gonadotrophin independent [7]. There is also evidence that abnormal signaling of anti-mullerian hormone that affects local follicle to follicle signals may
have a role in disordered folliculogenesis [7]. Apart from these, other
local regulators like insulin-like growth factors and sex steroids have
been implicated in disordered follicular development and thus leading
to anovulation [7].
Primary cause of many symptoms in majority of women with
PCOS is “insulin resistance” [1-3,9] which simply means different cells
in the body are either “resistant” to or are “under-responding” to the
hormone insulin. Therefore, the cells do not get appropriate “signals”
to perform a multitude of many tasks. In the absence of coordinated
signals the entire body goes through a roller coaster of hormonal imbalance and distress, leading to an excess of male hormones which ultimately leads to many of symptoms of PCOS like weight gain, central
obesity, skin and hair problems [4,5]. It is well known that obesity is
observed in approximately 60% of women with PCOS [1]. The hyperinsulinaemia owing to insulin resistance promotes further weight
gain creating a vicious cycle [9-11]. Apart from hyperinsulinaemia,
a new hypothesis suggests that Follicle Stimulating Hormone (FSH)
activity may be somehow blocked at the ovarian level owing to defects in primary cellular control mechanisms which result in chronic
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anovulation and hyperandrogenism [12]. There is also a high prevalence of PCOS in families and this familial clustering suggests a genetic origin of the disorder [13]. Most recent work shows that there may
be a strong cause and effect relationship between Aquaporins 7, 8 and
9 (AQPs) expression in (atleast) adipocytes and granulose cells which
affects follicle growth and quality. Aquaporins are transmembrane
proteins which are able to transport water molecules (and in some
cases also small uncharged molecules as glycerol) through biological
membranes. Upcoming research suggests a possible novel approach to
treatment, especially in the case of diseases leading to systemic effects
as aquaporins are regarded as potential drug targets [14].There is also
some evidence that Bisphenol A which is found in environment may
have a role in pathophysiology of PCOS affecting endocrine and/or
metabolic functions thus indicating possible role of occupational hazard in PCOS pathophysiology [15].
As gynecologists we meet women with PCOS whose usual concerns are either cosmetic or reproductive. However, if we have far
sight and look beyond, there are more serious concerns which are
likely to happen beyond the reproductive age. Many studies without
doubt confirm that the insulin resistance associated with PCOS can
expose the women to higher risk of metabolic syndrome including
hypertension; hyperlipidemia, diabetes and cardiovascular disease
[9,10]. It is reported that more than 20% of obese women with PCOS
will have impaired glucose tolerance after the age of 30 [16,17]. By
the age of 40, almost 40% women with PCOS develop pre-diabetes or
diabetes. In other words, prevalence of type 2 diabetes in women with
PCOS is 7 times higher than controls [17,18]. However it is important
to remember that the risk of developing type 2 diabetes is also increased in non-obese women with PCOS. Thus PCOS seems to be an
independent risk factor for development of type 2 diabetes in middle
age [19,20].
The increased in cardiovascular risk in PCOS women is owing to
two mechanisms, direct atherogenic action due to insulin resistance
and the adverse effect of the lipoprotein profile seen in PCOS [21]. The
risk of heart attack is also increased four to seven times in these women [22]. It appears that in PCOS women risk factors for development
of atherosclerotic conditions, hypertension and myocardial infarction
are present at an earlier age than in women without PCOS [22]. Obstructive Sleep Apnea (OSA) and daytime somnolence are also found
to be three times more common in PCOS patients [9].
Worldwide survey of healthcare professionals has led to suggestion
that the name PCOS is confusing and can be misleading as it indicates
involvement only of ovaries which is far from reality. Instead “Metabolic reproductive syndrome” has been suggested as the new name for
PCOS keeping in mind the long term metabolic risks associated with
PCOS involving many other organs apart from ovaries [23-25].
Apart from the above metabolic disorders, women with PCOS are
also at an increased risk of developing uterine, ovarian and possibly
also breast cancer in later life [9]. Chronic anovulation predisposes
women to endometrial cancer and this risk is reported to be three
times in PCOS women as compared to women without PCOS [9].
These women thus should be evaluated for these conditions accordingly on a more frequent basis than non-PCOS women.
Keeping in mind long term implications of PCOS, there is a need
for a holistic approach to the disease process. Every responsible gynecologist should utilize every potential opportunity to evaluate and educate the patients about ways to prevent these potentially threatening
long term metabolic disorders by intervening at the earliest. A long
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term follow up beyond reproductive age to prevent the co-morbidities
and yearly blood screening for hyperlipidemia and diabetes is recommended [26].

Conclusion
Polycystic ovarian syndrome that was once considered to be purely
related to sex organs should no longer be considered a purely gynecological disorder. There needs to be widespread awareness about metabolic complications of PCOS and education that “sex hormones” do
not affect only the reproductive organs but many other organs in the
body leading to potentially serious long term complications.
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