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Abstract

Polycystic ovary syndrome (PCOS) is a chronic, complex and the most common
endocrine disorder observed in women of reproductive age. This syndrome is
heterogeneous by nature and is characterized by a combination of signs and symptoms
of androgen excess and ovarian dysfunction. It is a significant public health issue.
PCOS is associated with many comorbidities and also has a number of long-term
metabolic and other consequences. The prevalence is quite high and is increasing day
by day. It is a syndrome to be prevented by awakening awareness both in health workers
and patients. There are many areas of controversies starting from its diagnosis,
pathogenesis, consequences and treatment modalities. This review is an attempt to
summarize the evolution of the diagnosis and current management guidelines and also
to look into the future approaches. An extensive search was made through the Cochrane
database, available systematic reviews and meta-analyses and recent international

guidelines for providing an updated scientific overview of PCOS.
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Introduction

Polycystic ovary syndrome (PCOS) is a chronic,
complex and the most common endocrine disorder
observed in women of reproductive age and it also
affects the adolescents.! Up to 70% of affected
women remain undiagnosed or have long delays
before the condition 1is recognised.2 The
prevalence is generally considered to be between
6-20%, depending on the definition and the
population  studied.!* This syndrome is
heterogeneous by nature and is characterized by a
combination of signs and symptoms of androgen
excess and ovarian dysfunction in the absence of
other specific diagnoses.* Women with PCOS
often present in their adolescence or -early
adulthood with symptoms of oligomenorrhoea or
hirsutism or infertility.> Although it was
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previously considered as a disorder of adult

women, recent evidence suggests that PCOS is a

lifelong syndrome, manifesting since prenatal
6

age.

It is a significant public health issue. The health
risks associated with PCOS, however, go far
beyond management of these features and likely
extend past the reproductive years through and
beyond menopause.’ Women present with diverse
features including psychological (anxiety,
depression, body image and impaired quality of
life)”- reproductive (irregular menstrual cycles,
hirsutism, infertility and pregnancy
complications)® and significant metabolic features
(insulin ~ resistance, = metabolic  syndrome,
prediabetes, type 2 diabetes mellitus and
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cardiovascular risk factors).? There is also an
increased rate of weight gain and prevalence of
obesity in PCOS, increasing severity of the
condition, causing considerable concern for those
affected and mandating attention to healthy
lifestyle.l® PCOS has the potential for serious
consequences, including increased risk for the
development of endometrial hyperplasia and
neoplasia.!l

Diagnostic Criteria and Its Evolution

Due to complexity of this disorder and various
controversies, different diagnostic criteria have
been proposed over last three decades. Polycystic
ovary syndrome (PCOS) was first described by
Stein and Leventhal in 1953 as a syndrome of
oligomenorrhoea and polycystic ovaries that was
variably accompanied by hirsutism, acne, and
obesity.!2 The first diagnostic attempt was made
by the National Institutes of Health (NIH) in 1990
and included both hyperandrogenism (HA) and
oligo or anovulation, as the two criteria to
diagnose PCOS after excluding other related
disorders.!3 The Rotterdam criteria were
published by Rotterdam ESHRE/ASRM-
sponsored PCOS Consensus Workshop Group in
2003 which adopted polycystic
morphology (PCOM) (ultrasound finding of

ovarian

polycystic ovaries) to NIH criteria; out of these
three criteria (HA, ovulation dysfunction, and
PCOM), two are required to diagnose PCOS.13.14
Rotterdam criteria are the broadest and encompass
all combinations of otherwise unexplained clinical
or biochemical evidence of hyperandrogenism,
evidence of oligo-anovulation, and PCOM. In
2006, Androgen Excess and PCOS Society
(AE-PCOS) concluded that PCOS should be based
only on two criteria, that is clinical and/or

with either oligo-anovulation or PCOM; and
allows a diagnosis of PCOS in women with
hyperandrogenism  who  lack  anovulatory
symptoms (“ovulatory PCOS”), which comprises

about 10% of cases.!5

The estimated prevalence of PCOS is reported to
be 8.7% using the NIH criteria, rising to 17.8%
under the Rotterdam criteria and 12% using the
AE-PCOS definition.!6 It must be emphasized that
the diagnosis of PCOS is made after exclusion of
such as

other causes of androgen excess,

non-classical congenital adrenal hyperplasia,
hyperprolactinaemia, androgen-secreting ovarian
or adrenal tumours, hypothyroidism, Cushing's

syndrome and acromegaly.!”

To meet the gaps between the diagnostic criteria,
in 2012, NIH Consensus (NIH and
ESHRE/ASRM) recommended broader
Rotterdam/ESHRE/ASRM 2003 criteria with
specific identification of PCOS phenotype of all
PCOS.!8 According to this recommendation, two
out of three criteria (hyperandrogenism, ovulatory
dysfunction, and PCOM) are needed to diagnose
PCOS and each case has to be classified into a
specific phenotype which are listed in Table .19

PCOS frequently present during adolescence.
Although there are three well known criteria to
diagnose PCOS, they can be difficult to translate
to adolescence. The diagnosis of PCOS in
adolescents in not so straight forward, since
anovulation and PCOM are not sufficient criteria
for this purpose. Thus, clinical and biochemical
evidence of hyperandrogenism and persistent
oligomenorrhoea are required, especially if the
latter persists beyond two years after menarche.
criteria  exist

No diagnostic in peri and

postmenopausal women. In these cases, a PCOS

biochemical ~hyperandrogenism with either ~ diagnosis can be presumed in the presence of a
polycystic morphology or clinical  well-documented history of oligomenorrhoea and
anovulation.14:15 This criteria encompass hyperandrogenism during their reproductive
otherwise ~ unexplained  hyperandrogenism  period.!4
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Table I. Diagnostic Criteria for PCOS20

Adult Diagnostic Criteria (Rotterdam)

Otherwise unexplained alternative phenotypes:

1. | Phenotype 1 (Classic PCOS)

a. Clinical and/or biochemical evidence of hyperandrogenism

b. Evidence of oligo-anovulation

c. Ultrasonographic evidence of a polycystic ovary

2. | Phenotype 2 (Essential NIH Criteria)

a. Clinical and/or biochemical evidence of hyperandrogenism

b. Evidence of oligo-anovulation

3. | Phenotype 3 (Ovulatory PCOS)

a. Clinical and/or biochemical evidence of hyperandrogenism

b. Ultrasonographic evidence of a polycystic ovary

4. | Phenotype 4 (Nonhyperandrogenic PCOS)

a. Evidence of oligo-anovulation

b. Ultrasonographic evidence of a polycystic ovary

Adolescent Diagnostic Criteria

Of

=

herwise unexplained combination of:

1. | Abnormal uterine bleeding pattern

a. Abnormal for age or gynecologic age

b. Persistent symptoms for 1-2 y

2. | Evidence of hyperandrogenism

a. Persistent testosterone elevation above adult norms in a

reliable reference laboratory is the best evidence

b. Moderate-severe hirsutism is clinical evidence of

hyperandrogenism

Careful clinical assessment including a meticulous
history, thorough physical examination, and
appropriate laboratory evaluation are mandatory
for diagnosis. According to the best clinical
practices guideline of 2015 by American
Association of Clinical Endocrinologists (AACE)
and the Androgen Excess and PCOS Society
(AES), free testosterone levels are more sensitive
than the measurement of total testosterone for
establishing hyperandrogenism and should be
ideally determined through equilibrium dialysis
techniques. Value of measuring levels of
androgens other than testosterone in patients with
PCOS is relatively low. New ultrasound machines
allow diagnosis of PCOM in patients having at
least 25 small follicles (2 to 9 mm) in the whole
ovary and ovarian size of 10 mL remains the
threshold between normal and increased ovary
size. They have also mentioned that serum
17-hydroxyprogesterone  and  anti-Miillerian
hormone (AMH) may be useful to determine a
diagnosis of PCOS.2!

There are some inherent weaknesses in these
criteria. Methods of commercial testosterone
assay differ in different laboratories and many
steroid assays are inaccurate. Moreover, serum
testosterone concentration undergoes episodic,
diurnal, and cyclic variation. So, the
documentation of hyperandrogenaemia can be
difficult and this is even more difficult in
adolescents as levels are attained
approximately 1 year after menarche.?2 The
sonographic definition of PCOM may lead to over
diagnosis, particularly with antral follicle count
criteria determined by the new generation
high-definition ~ imaging  techniques.?> In
adolescents, anovulatory criteria must be
correlated with age and pubertal stage and routine
use of PCOM is not appropriate as a diagnostic
criterion.!420  Furthermore, all these criteria
overlook the potential presence of the PCOS type
of functional ovarian hyperandrogenism in
patients who present with hirsutism, obesity, or
insulin-resistance signs such as acanthosis
nigricans, but who lack clinical evidence of
ovarian dysfunction.?4

mature

Aetiopathogenesis

The aetiology of PCOS remains unclear and it is
likely to be multifactorial. No single aetiologic
factor fully accounts for the spectrum of
abnormalities in the polycystic ovary syndrome.?’
While insulin resistance (IR) and
hyperandrogenism are the two key hormonal
disturbances that underlies PCOS; obesity, genetic
inheritance, lifestyle and environment also
contribute.!”  Polycystic  ovaries,
androgen levels owing to defect of the ovarian
cells (most likely theca cells), and IR have
hereditary components. Environmental factors
either congenital or acquired include intrauterine
factors such as androgen exposure and prenatal
nutrition especially intrauterine growth restriction,
whereas a major postnatal factor is acquired
obesity influencing the phenotype.!4-26 Epigenetic
reprograming of foetal reproductive
following in utero exposure to androgens

increased

tissue
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may trigger hypothalamic-pituitary-ovarian axis
of foetus leading to altered folliculogenesis and
cause PCOS in later life.!® The complex
interactions between these contributing factors
generally mimic an autosomal dominant trait with
variable penetrance. Ethnic diversity also
influences the syndrome’s phenotypic diversity
and its prevalence. There is a higher frequency of
PCOS in Spanish, Native American and Mexican
women.2’

Hyperandrogenism

The ovarian theca cell synthesizes excessive
amount of androgens in response to stimulation by
increased luteinizing hormone in PCOS. When the
concentration of luteinizing hormone increases
relative to that of follicle-stimulating hormone, the
ovaries preferentially synthesize androgen.?’ In
women with the polycystic ovary syndrome there
is decrease in the ratio of luteinizing hormone to
follicle-stimulating hormone as they tend to have
an increased luteinizing hormone pulse frequency
which favors transcription of the B-subunit of
luteinizing hormone over the [-subunit of
follicle-stimulating hormone. This may be due to
an intrinsic abnormality in the GnRH pulse
generator or by the relatively low levels of
progesterone resulting from infrequent ovulation
in these women.?> Studies suggest that ovarian
theca cells in PCOS women more efficiently
convert androgenic precursors to testosterone than
normal theca cells.8

Insulin Resistance

Insulin Resistance (IR) or hyperinsulinaemia
stimulates the theca cells of the ovary and acts
synergistically with luteinizing hormone to
produce excessive testosterone, which is
responsible for the clinical symptoms of
hyperandrogenism (acne, hirsutism, alopecia).??
Insulin also inhibits hepatic synthesis of sex
hormone-binding globulin and thus increases the
proportion of free testosterone while the total
testosterone concentration is at the upper range of
normal or only modestly elevated.2’

Inflammation

Inflammation is thought to play a key role in
PCOS. Direct correlations have been found
between increased levels of inflammation markers
(CRP, ferritin, leukocyte TNF-a, IL-6, IL-18) and
the development of PCOS.30 Newly emerging
issues include a pathogenic correlation of the
markers of iron overload with PCOS. Increased
levels of ferritin and transferrin and a higher
frequency of the HP2/HP2 genotype of the
haptoglobin a-chain have been observed, causing
a reduction of anti-inflammatory cytokines and
antioxidant molecules, leading to a state of chronic
inflammatory response.3!

Genetic Factors

Several lines of evidence suggest that the
polycystic ovary syndrome is heritable. About
3%-35% of mothers and 25% of sisters of women
with PCOS also have PCOS, and metabolic
syndrome prevalence is high in their parents and
siblings.32 Tan et al.33 emphasized the increased
likelihood of IR associated with certain genes
(such as INSIG2 and MC4R) and the particular
impact of TCF7L2 SNP on the development of
type 2 diabetes mellitus (T2DM) and body weight
gain in patients with PCOS (a per-allele weight
gain of 1.56 kg/m2). Fica et al.3* identified insulin
receptor auto-phosphorylation, reduced levels of
phosphatidylinositol-3-kinase in muscle tissue and
visceral adiposity as probable mechanisms.
Current understanding of the pathogenesis of the
syndrome suggests that it is a complex multigenic
disorder. However in rare instances, single-gene
mutations can give rise to the phenotype of the
syndrome.

Various genome-wide association studies (GWAS)
of PCOS have been conducted with inconclusive
results.4 These GWAS involved genes implicated
in biosynthesis and activity of androgens,
metabolism (such as the insulin and insulin
receptor genes) and inflammatory cytokines,
such as tumour necrosis factor-alpha (TNF-a)
and interleukin-6 (IL-6) genes.?>35 Zhao et al.3?
found that single-nucleotide polymorphism
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(SNP) rs13429458 is significantly associated with
familial-based risk of PCOS and association
among three loci was delineated.

Aetiopathogenesis of PCOS may be summarized
as shown in Fig 1.

Fig 1: Aetiopathogensis of PCOS!?

Clinical Features

Polycystic ovary syndrome is characterized by a
combination of oligo/amenorrhoea, clinical or
endocrine signs of hyperandrogenaemia and
polycystic ~ ovaries. The most common
abnormalities associated with PCOS include
menstrual disorders (amenorrhoea or
oligomenorrhoea), often leading to infertility (in
73-75% of the cases), abdominal obesity
(30-70%) and type 2 diabetes (approximately
10%).26.34

Table II. Frequency of typical disorders in
PCOS3¢

Abnormality Frequency
Infertility 73-75%
Hirsutism 85-90%
Metabolic syndrome: 40%
Abdominal obesity 30-70%
Diabetes type 2 10%
Arterial hypertension 20%
Disturbed lipid metabolism Unavailable

Comorbidities and Long Term Health
Issues

As already mentioned, women with PCOS may
present with a number of reproductive, metabolic,

psychological and anthropometric complications.
PCOS has metabolic implications including
insulin resistance, dyslipidaemia and abnormal
glucose metabolism in the form of IGT or type 2
diabetes mellitus.3” Moreover, women with PCOS
also has a tendency for excess weight gain which
exacerbates these symptoms. Cardiovascular risk
factors such as chronic inflammation, oxidative
stress and impaired fibrinolysis are increased and
there is evidence that cardiovascular disease
(CVD) has a higher prevalence in these women.38
Affected women are more likely to suffer from
moderate to severe depression and anxiety
symptoms, low self-esteem, negative body image
and psychosexual function compared to healthy
women.>? PCOS also negatively impacts
health-related quality of life (HRQoL) and may
limit a woman's ability to optimize healthy
lifestyle.37-40

Metabolic Consequences

The consequences of the polycystic ovary
syndrome extend beyond the reproductive
problems and the syndrome is associated with
significant metabolic derangements,
mediated by obesity and IR. The polycystic ovary
syndrome might thus be viewed as a sex-specific
form of the metabolic syndrome, and the term
“syndrome XX has been suggested to underscore
this association.?> These consequences include
increased risk of IGT and T2DM, dyslipidaemia,
systemic inflammation, non-alcoholic fatty liver
disease (NAFLD), hypertension and potential
coagulation disorders.!4

mostly

Insulin Resistance and Diabetes Mellitus

The prevalence of insulin resistance (IR) is
estimated to be 30% in lean and 70% in obese
women with PCOS.*! Women with PCOS have a
higher risk of IR and glucose intolerance when
compared with age and weight-matched healthy
women.*142 Ethnicity also seems to modify the
metabolic phenotype related to IR. Hispanic
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PCOS women have a more severe phenotype and
Non-Hispanic black PCOS women have the
mildest phenotype.?*

It has been observed that the hyperandrogenic and
anovulatory phenotype is the most
of BMI or
adiposity.3 Observation of a large study including
1,212 women with PCOS was that phenotypel (all
three Rotterdam criteria), is associated with more
severe IR and hyperandrogenaemia compared
with the other three phenotypes. Phenotypes 4
(oligo or anovulation and PCOM) and 2

insulin

resistant, irrespective central

(hyperandrogenaemia and oligo or anovulation)
than  phenotype 3
(hyperandrogenaemia and PCOM), but did not
differ from BMI-matched healthy women.4*
Adrenal hyperandrogenaemia does not seem to

showed greater IR

deteriorate IR. Depending on certain risk factors,
such as obesity and family history; the prevalence
of IGT and T2DM in PCOS patients is 23-35%
and 4-10% respectively. In lean PCOS the
respective prevalence is 10-15% and 1-2%.45

Dyslipidaemia

Prevalence of lipid abnormalities in PCOS women
is about 70% which is quite higher than healthy
women.*¢ There is increased levels of low density
lipoprotein cholesterol (LDL-C) and very-low
density lipoprotein cholesterol (VLDL-C), with
high serum triglyceride (Tg) and free fatty acid
concentrations, as well as decreased high density
lipoprotein ~ cholesterol ~ (HDL-C)
particularly HDL2-C, due to

apolipoprotein A-I (apoA-1).4647 PCOS women

levels,
decreased

also have higher concentrations of oxidized
LDL-C,
increases CVD risk.*® This atherogenic profile is
exacerbated by obesity and IR.4647 Ethnic and
environmental factors seem to contribute to

irrespective of BMI, which further

differences in the prevalence of lipid disorders
PCOS women and
dyslipidaemia is more profound in obese PCOS.14

amongst atherogenic

Obesity

Obesity is a key contributor to the clinical and
metabolic manifestations of PCOS patients. The
prevalence of obesity in women with PCOS was
assessed in two systematic reviews and a greater
risk of obesity was reported.+%-30 Observation in a
meta-analysis was that PCOS women are at two
and three-fold higher risk of being overweight or
obese, respectively, compared with their
non-PCOS counterparts and this prevalence is also
affected by ethnicity; higher in Caucasian than in
Asian women.’® The body's distribution of
adipose tissue is of utmost importance as
abdominal obesity is an independent risk factor for
CVD. The prevalence of overweight and obesity
in PCOS is about 80%, with a higher BMI and
waist-hip ratio.’! The key role of excess weight in
worsening  reproductive, = metabolic  and
psychological outcomes in PCOS has also been
recognized in all the researches and analyses.3”

The international guideline in PCOS recommends
that BMI be assessed in all women with PCOS and
that prevention of excess weight gain is vital and
weight loss is recommended as the first-line
treatment for overweight or obese women.!7-52

Metabolic Syndrome (MetS)

Prevalence of Metabolic syndrome (MetS) is
higher in PCOS patients compared with the
general population (ranging from 33% to 47% in
most studies, increasing to 53% in ages 30-39
years).>3 Metabolic syndrome is associated with a
five-fold higher risk for T2DM and two-fold
higher risk for CVD.5* There is a significant role
of androgens in the pathogenesis of Mets in PCOS
as the prevalence of MetS 1is higher in
hyperandrogenic  than  non-hyperandrogenic
anovulatory women with PCOS (24.8% vs 0%).53

Cardiovascular Disease

In a review by Gilbert et al.37 existing systematic
reviews and meta-analyses were summarized
evaluating comorbidities and complications of
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PCOS. They went through a large number of
reviews (n = 23) that included 575 studies and
over a million participants (1,090,072). They
found women with PCOS have an increased risk
of surrogate markers for CVD and higher
prevalence of CVD.37 Several studies indicate an
increased subclinical atherosclerosis in PCOS, by
various indices such as increased arterial stiffness,
coronary artery calcification scores, carotid artery
intima-media thickness (CIMT) and endothelial
dysfunction measured by flow-mediated dilation
(FMD), compared with controls, even from early
reproductive ages.!* But still the association
between CVD and PCOS remains controversial
and findings of several prospective cohort studies
are conflicting.5%-57 Evidence of higher prevalence
of surrogate markers of CVD predominately
comes from perimenopausal women with PCOS.
Almost three to four decades gap between PCOS
diagnosis and CVD manifestation limits the
number of large, well-phenotyped cohort studies
with sufficient long-term follow-up.17.21.37 It is
suggested that well designed, high quality
longitudinal studies are needed, specifically
focusing on the association of the clinical aspects
of PCOS, such as abdominal obesity and IR with
CVD risk.!4

Non-Alcoholic Fatty Liver Disease (NAFLD)

When compared to healthy women, women with
PCOS have an increased prevalence (27-62%) of
non-alcoholic fatty liver disease (NAFLD).58-9
Notably, an increased prevalence of PCOS has
been also described in females of reproductive age
with NAFLD.3® Insulin resistance seems to play
the main pathogenetic role as it is associated with
the development of NAFLD independently of
obesity (BMI or waist circumference).>?

Hypertension and Vascular Dysfunction

Women with PCOS seem to be at increased risk
for development of hypertension, at least in later
postreproductive  life. The prevalence of
hypertension is 9-25.7% in PCOS premenopausal
women which is higher than the general

population.®® Two main contributors are obesity
and IR, and androgens play an independent
pathogenetic role through activation of the rennin
angiotensin system. Reduced vascular compliance
and vascular endothelial dysfunction were noted
in women with PCOS in a number of studies. The
degree of impairment is significantly greater in
obese women.6!

Coagulation Disorders

PCOS has a potential
prothrombotic state as it is associated with
disturbances in the coagulation and fibrinolysis
systems like increased levels of plasminogen
activator inhibitor 1 (PAI-1) and fibrinogen.%?
Increased homocysteine concentrations have also
been demonstrated in PCOS, independent of
BMI.63

been described as

Oral contraceptive pills (OCP) augment the risk of
venous thromboembolism in women with PCOS
(three to six fold higher RR) as there is an inherent
prothrombotic state. The risk depends on the
oestrogen dose and the generation of OCP (higher
with 30 pg/d of ethinyl-oestradiol and third
generation OCP).%4 OCP may increase systemic
inflammation, increase IR and alter lipid profile,
by increasing TG and HDL-C and decreasing
LDL-C/HDL-C and may be weakly
associated with increased CVD risk, although data
are inconsistent and contradictory.®* Progestogen
only pills or hormone releasing intrauterine
devices are relatively safer. The risk is increased
only when progestogen is combined with
ethinyl-oestradiol ~ and s with
levonogestrel.65

ratio

lowest

Infertility

Women with PCOS may have reduced fertility due
to ovulatory disorders
abnormalitues.® A recent study showed that
infertility is 10 times more common among
women with PCOS in comparison to healthy

and other endocrine
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controls.®® The influence of individual PCOS
phenotype on female fertility remains poorly
comprehended.®

Pregnancy Outcome

Women with PCOS have a negative effect on
pregnancy outcome as it is suggested by an
increasing body of evidence. They are at increased
risk of developing gestational diabetic
complications. Moreover, the foetal nutrition and
endocrine environment (e.g. hyperinsulinaemia)
may affect foetal body weight, food intake and
metabolism, with consequent long-term health in
the offspring.® Women with PCOS have an
increased risk of adverse pregnancy, foetal and
neonatal outcome including preeclampsia,
pregnancy induced hypertension, preterm
delivery, caesarean delivery, miscarriage, perinatal
death, neonatal hypoglycaemia and GDM which is
in line with the current evidence-based guidelines
and specialty society position statements.37-32

Association with Cancer

A significant increase in risk of endometrial
cancer in women with PCOS has been addressed
in two systematic reviews.!! This may be the result
of endometrial proliferation underlined by insulin
resistance and oligomenorrhoea, prolonged
endometrial exposure to unopposed oestrogen in
anovulation and/or related risk factors such as
obesity and T2DM.67 Breast and ovarian cancer
also have been variably associated with PCOS.68
PCOS patients frequently have associated obesity,
anovulation, infertility, and receive hormonal
treatment for infertility. So it is quite difficult to
identify an independent risk factor for these types
of cancer.?

Psychological Disorders

Women with PCOS have a lower quality of life,
and an increased prevalence of depressive and
anxiety symptoms which has a positive correlation
with higher BMI as observed in a number of

systematic reviews and meta-analyses.37:40:69.70
This signifies the prominent role of weight
reduction in the first-line management of PCOS.
Weight reduction could potentially improve mood
also as reported in clinical trials.”!:72 The
psychological problems in PCOS may relate to
coping with issues such as femininity, sexuality
and fertility, overweight and the nature of living
with a chronic disease.404° International surveys
suggest that most patients of PCOS are dissatisfied
with long-term counseling related to medical and
psychologic issues.> So, women with PCOS
should be counseled appropriately about the
increased risk of moderate and severe depressive
and anxiety symptoms.

Obstructive Sleep Apnea

Recent studies indicate that the prevalence of
obstructive sleep apnea in the polycystic ovary
syndrome is higher than expected and cannot be
explained by obesity alone. Insulin resistance
appears to be a stronger predictor of
sleep-disordered breathing than is age, body-mass
index, or the circulating testosterone
concentration.2%-73

Screening Recommendations

Only to treat current symptoms is not sufficient in
PCOS, but we must try to prevent any long-term
morbidity. So screening recommendations are an
essential part of the management of PCOS.

Screening for Type 2 DM and GDM

European Society of Endocrinology (ESE)
recommends an oral glucose tolerance test
(OGTT) in all obese PCOS women and in lean
PCOS of > 40 years, with a history of GDM or
family history of T2DM.%17 On the contrary, the
Endocrine  Society and  ESHRE/ASRM
recommend to perform OGTT in all adolescents
and adult women with PCOS, due to their high
risk in developing IGT and T2DM. Neither of the
societies recommend the use of hemoglobin Alc
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(HbAlc) as a screening test.”* The screening
should be done every 3-5 years’+ or every second
year in patients with no risk factors for type 2 DM
and annually in patients with risk factors.”> Recent
international guideline in PCOS recommends an
OGTT preconception or early in pregnancy at 24
to 28 week gestation.>2

Screening for CVD

Despite the controversies, current international
guidelines recommend that all women with PCOS
should be screened for individual CVD risk
factors.!7:2137 Guidelines recommend cigarette
smoking assessment, body weight and BMI
measurements, blood pressure monitoring, and a
complete lipid profile panel.’475 The Australian
emphasizes CVD screening
recommendations, including blood pressure
measurement annually if BMI < 25 kg/m?2 or at
each visit if BMI > 25 kg/m? and lipid profile
assessment every 2 years if initially normal or
every year if initially abnormal.”>

Guideline

Screening for Psychological Wellbeing

Women with PCOS should be screened at
diagnosis and potential risk factors for
psychological disturbances should be identified.”®
Guidelines recommend these women should be
screened for not only depression and anxiety but
also for negative body image, eating disorders,
and psychosexual dysfunction.’#7> If screening is
positive, further assessment by health physician
and referral to a specialist is recommended. A few
studies indicate an increased risk of depression in
adolescents also and this group warrants
screening.”®

Though NAFLD is also associated with increased
risk of CVD, current guidelines and specialty
societies have not recommended any routine
screening for NAFLD in women with PCOS at
this stage, as long-term health outcomes remain
unclear.”4

Treatment

The management of PCOS targets the
symptomatology for which patients usually
present. Treatment should be offered involving a
multidisciplinary approach including a family
practitioner, a gynaecologist, an endocrinologist, a
dermatologist, a paediatrician, a nutritionist, a
psychiatrist, and a psychologist.

The treatment recommendations are mainly
adopted here from two major treatment guidelines:
the American Task Force and the PCOS Australian
Alliance Guidelines.”75 Other recent guidelines
are also considered.

Lifestyle Changes

Lifestyle modifications are considered as a
cost-effective first line treatment. Guidelines
recommend exercise therapy and calorie-restricted
diet as a crucial part of the management of obesity
in women with PCOS.7+75 A number of clinical
trials have shown that a body weight decrease of
as little as 5% regulates the menstrual cycle,
improves fertility, reduces insulin and testosterone
levels, decreases the degree of acne and hirsutism,
and benefits psychological wellbeing.”7-79

Medical Treatment

Medical treatment is added if lifestyle changes are
not enough to resolve symptomatology.

Oral Contraceptive Pills

Oral contraceptive pills (OCP) are the most
commonly used medications for the long-term
treatment of women with PCOS and have been
recommended by the Task Force and the
Endocrine Society, the Australian Alliance, and
the PCOS Consensus Group as first-line treatment
for hyperandrogenism and menstrual cycle
irregularities in women with PCOS.18.74.75

Oral contraceptive pills (OCP) decrease LH
secretions, increase sex hormone binding
globulins, and decrease free testosterone levels by
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suppressing the hypothalamo-pituitary-ovarian
axis. This addresses hyperandrogenism-mediated
symptoms; improves acne and hirsutism and
cycle abnormalities.80 A
minimum of 6 months of OCP regimen is usually
required to obtain satisfactory results against acne
and hirsutism. Low-dose OCP that contain
anti-androgenic or neutral progestins are the best
choice.8!

corrects menstrual

Metformin

Metformin is an oral anti-diabetic biguanide drug.
Even though studies show contradictory results
regarding metformin effect, it is suggested as
first-line treatment for cutaneous manifestations
and pregnancy complications in women with
P