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ABSTRACT

Introduction: Polycystic ovarian syndrome (PCOS) is one the most common
endocrinopathies in women of reproductive age. Currently, the occurrence of
PCOS is estimated at 6%—-25% depending on the recognition criteria used.

Aim: The aim of the study is to discuss the clinical picture and PCOS diagnosis
criteria, which are a constant subject of debate among scientists and clinicians.
Material and methods: The paper was based on the available literature of
the subject, magazines and the latest guidelines.

Results and discussion: The crucial criterion for the diagnosis of PCOS
is hyperandrogenization, as well as ovulation and infertility disorders. The most
common clinical manifestation of hyperandrogenisation in PCOS is hirsutism,
and more rarely, acne and androgenetic alopecia. Patients with PCOS also have
metabolic disorders such as overweight, obesity, hyperinsulinism, insulin resis-
tance, increased risk of: glucose intolerance and type 2 diabetes, hypertension,
dyslipidemia, atherosclerosis and cardiovascular disease, obstructive sleep ap-
nea, nonalcoholic fatty liver disease and nonalcoholic steatohepatitis, addition-
ally symptoms of depression and anxiety, eating disorders and reduced quality of
life. The Rotterdam criteria from 2003 are the most widely accepted (two of the
three criteria have to be met): hyperandrogenism (clinical and/or biochemical);
oligoovulation or lack of ovulation; presence of polycystic ovaries in ultrasound
examination.

Conclusions: Patients have hormonal and metabolic disorders what causes
problems with the standardized definition of PCOS. Various phenotypes are
found in PCOS. The exact pathogenesis of PCOS has not yet been clarified. Di-
agnosis, prophylaxis and treatment of PCOS should be the primary task of endo-
crinologists, gynecologists and psychologists.

Corresponding author: Magdalena Maria Stefanowicz-Rutkowska, Clinic of Endocrinology, Diabetology and
Internal Medicine, Faculty of medicine Sciences, Collegium Medicum, University of Warmia and Mazury in Olsztyn,

Kosciuszki, 61/22, 10-587 Olsztyn, Poland.
E-mail address: m.m.stefanowicz@gmail.com.


https://orcid.org/0000-0003-1869-5579
https://creativecommons.org/licenses/by-nc-nd/4.0/legalcode
https://creativecommons.org/licenses/by-nc-nd/4.0/legalcode
https://creativecommons.org/licenses/by-nc-nd/4.0/legalcode
https://creativecommons.org/licenses/by-nc-nd/4.0/

61 PorL ANN MED. 2019;26(1):60-65

1. INTRODUCTION

Polycystic ovarian syndrome (PCOS) is one of the most
frequently diagnosed endocrinopathies in women of repro-
ductive age. Different criteria are used to recognize PCOS,
depending on used, the occurrence of PCOS is estimated cur-
rently at 6%—25%. In 1935 it was defined as the Stein-Leven-
thal syndrome in 7 women with menstrual irregularities, hir-
sutism, obesity and significantly enlarged, cystic ovaries.! In
1958 the elevated concentration of luteinizing hormone (LH)
in women urine with changes in both ovaries was described
for the first time.2 Over time, this led to the emergence of
crucial criterion for the PCOS diagnosis, detection of hy-
perandrogenisation in patients.> The main abnormalities in
PCOS in addition to the excess androgens include ovulation
disorders and metabolic disorders (overweight and obesity),
hyperinsulinism, insulin resistance and increased risk of glu-
cose intolerance and type 2 diabetes, hypertension, dyslipi-
demia, atherosclerosis and cardiovascular disease, addition-
ally obstructive sleep apnea, non-alcoholic fatty liver disease
and non-alcoholic steatohepatitis. Nowadays, more and more
attention is being paid to the occurrence of symptoms of de-
pression and anxiety, eating disorders and reduced quality of
life in women suffering from PCOS.*

2. AIM

The aim of the study is to discuss the clinical picture and
PCOS diagnosis criteria.

3. MATERIAL AND METHODS

The paper was based on the available literature of the sub-
ject, magazines and the latest guidelines.

4. DISCUSSION

Various clinical symptoms in patients result in a variety of
clinical features:

hirsutism,

acne and androgenetic alopecia,

menstrual disorders and infertility,

metabolic disorders,

nonalcoholic fatty liver disease (NAFLD) and nonalco-
holic steatohepatitis (NASH),

obstructive sleep apnea (OSA),

— depression and symptoms of anxiety,

eating disorders,

reduced quality of life (QoL).

4.1. Hirsutism

Hirsutism (the occurrence of male hair overgrowth in
women) is the most common clinical manifestation of
hyperandrogenisation in women with PCOS (facial hair,

chest, nipples, abdomen, cross section, vulvar area). It is
rated that the incidence of hirsutism is 7 times more fre-
quent in the PCOS population than in the general popula-
tion.’ Hirsutism is caused by either the increased forma-
tion of androgens or increased sensitivity of hair follicles
to androgens. For quantitative clinical assessment of hir-
sutism the scale was developed by Ferriman and Gallwey.
It is a subjective scale, assessing the density of hair in nine
androgen-dependent areas of the body from 0 (lack of hair)
to 4 (extensive hair growth).® In Caucasian women, identi-
fying 8 or more points on this scale allows for a diagnosis
of hirsutism, and according to the 2008 recommendations
of the Endocrine Society requires further diagnostic tests.’
Currently the most successful method of assessing hir-
sutism is the Ferriman—Gallwey scale.® The results of stud-
ies on hirsutism in women with PCOS demonstrated that
its presence does not correlate with ovulation disorders,
but it can predict the manifestation of infertility and meta-
bolic disorders in this group of women.?® It seems interest-
ing that, in women with abdominal obesity more intense
hirsutism is commonly observed.!®

3.2. Acne and androgenetic alopecia.

In addition to hirsutism, there are other clinical manifes-
tations of hyperandrogenisation in women with PCOS.
However, acne and androgenetic alopecia and viriliza-
tion symptoms such as increased muscle mass, lowering
of the voice or enlargement of the clitoris are more often
caused by ovarian or adrenal tumors and severe insulin
resistance.!'It is estimated, that acne depending on ethnic-
ity and age, is recognized from 14% to 25% women with
PCOS."? The severity of androgenetic alopecia in women
can be evaluated using the Ludwig scale.!* However, some
studies have shown that hirsutism is a better marker of
hyperandrogenisation in PCOS, compared to acne and an-
drogenetic alopecia.’* A correct diagnosis of these abnor-
malities is very important, it is necessary to have a subjec-
tive and objective examination of patients, including age
in which symptoms appeared, their rate of accumulation,
previous use of drugs (anabolic agents) and fluctuations in
body weight and family occurrence of ailments.

3.3. Menstrual disorders and infertility

One of the basic symptoms of PCOS, which for the first
time described Stein and Leventhal was infertility.”® It is
estimated that PCOS is the most frequent cause of ovula-
tion and anovulation disorders, accounting for 90%-95%,
and epidemiological studies on infertility in women have
shown that infertility caused by anovulation accounts for
up to 40% of cases.'® Studies on women with PCOS have
shown that in this group almost 50% of them demonstrate
primary infertility, and 25% secondary infertility."” The ba-
sic mechanism of infertility in PCOS is considered to be a
prolonged term of oligo- or anovulation, significant is also
reduced egg cell competence and metabolic disorders.!®
Among the causes of infertility one should also take into
account the cervical factor, uterine infertility and endome-
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triosis, obstruction of the fallopian tubes, pelvic inflamma-
tory disease (PID) and male factor.?

3.4. Metabolic disorders

Overweight or obesity are the frequent clinical features
of the syndrome and occur in 30%-70% of patients with
PCOS.? There is now a gradual increase in obesity world-
wide, especially ventral, which is influenced by hereditary
factors (multigenetic inheritance) and environmental fac-
tors, mainly related to low physical activity, poor quality
and quantity of diet and cultural factors (in around 70%).%
With increasing obesity, there is a gradual increase in the
prevalence of PCOS, and adult women with PCOS, over-
weight and obesity have more often menstrual disorders
than women with normal body weight.?*>?** The occurrence
of obesity in PCOS is associated with the fertility disorders
(difficulty in getting pregnant, more often miscarriages).”
Abdominal obesity affects the PCOS phenotype, causes hy-
perandrogenemia with increased production of testosterone
and other androgens and with reduced SHBG concentra-
tion and increased bioavailability of androgens in target
tissues.?*? Women with overweight and obesity are more
exposed to the development of insulin resistance, in other
words the condition in which tissues are less sensitive to
the influence of endogenous and exogenous insulin, often
despite hyperinsulinaemia and the biological reaction to in-
sulin is inadequate in the metabolism of carbohydrates, pro-
teins and lipids. The increased concentration of free fatty
acids released from adipose tissue into the circulation leads
to increased storage of lipids in the liver, skeletal muscles
and B-cells of the pancreas.”’?® In the group of women with
PCOS increasing BMI causes the risk of developing insulin
resistance increases from 11%-50% in women with BMI be-
low 25 kg/m2 to 62%-80% in women with BMI over 30 kg/
m2.? Obesity in adolescents and adult women with PCOS
increases the risk of impaired glucose tolerance (IGT) and
type 2 diabetes (type 2 diabetes mellitus — T2DM) and is
associated with a higher incidence of metabolic syndrome
(MS) in this group of patients.>® It is estimated, that the
risk of T2DM in PCOS is 3-7 times higher than in a group
of healthy women appropriately selected in terms of age and
weigh.3>3 Women with PCOS are at risk of cardiovascular
complications in older age.?* In the group of patients with
PCOS occurs abnormal lipid profile — the growth of triglyc-
erides, low density lipoproteins (LDL) and the decrease of
high density lipoproteins (HDL), and in women with in-
sulin resistance as well as obesity, these changes are more
intense. By some scientists, PCOS is called a variant of the
MS. Epidemiological studies have not shown an increased
mortality in women with PCOS.*

3.5. Non-alcoholic fatty liver disease and non-
-alcoholic steatohepatitis

NAFLD and NASH are chronic liver diseases, which ap-
pears in 17%-33% in the Western world population. In
NAFLD infiltration of the liver cell with excess fat is ob-
served (steatosis), NASH is developed in a subgroup of pa-

tients with NAFLD, in which appears to hepatic steatosis
and inflammation and damage to hepatocytes (after exclud-
ing other causes of liver diseases, it means toxic, virus in-
fection, autoimmune and genetic diseases, etc.). In patients
with the primary NAFLD/NASH insulin resistance is ob-
served more often.*® In the pathogenesis of PCOS, insulin
resistance and compensatory hyperinsulinemia are also
important. The prevalence of NAFLD in the population of
women with PCOS is approximately 40%. Excess androgens
may be an additional factor contributing to the develop-
ment of NAFLD in PCOS.?”* Studies show that PCOS may
increase the risk of developing NAFLD, and fatty liver dis-
ease may be a PCOS risk factor.®#

3.6. Obstructive sleep apnea

OSA in the general population occurs at a frequency of ap-
proximately 17%-26% in men and 9%—-28% in women, while
in overweight persons (BMI > 25 kg/m?) the risk of mild and
moderate OSA increases from 41% to 58%.**? The risk of
developing OSA in women with PCOS increases to similar
frequency as in men. A higher incidence of OSA may depend
on hyperandrogenism, which is the main feature of PCOS.#*
OSA and PCOS are associated with the co-occurrence of MS
(obesity, hypertension, dyslipidemia, insulin resistance, IGT,
T2DM) and impairment of quality of life (depression, fatigue,
memory impairment). If undiagnosed, they increase the risk
of cardiovascular disease and mortality. PCOS may precede
and contribute to the development of OSA, while OSA may
worsen the clinical symptoms of PCOS.#

3.7. Depression and symptoms of anxiety

In women with PCOS, symptoms of depression occur more
frequently than in the control group, including severe epi-
sodes of depression and recurrent depression, as well as
symptoms of anxiety and generalized anxiety disorder. Some
studies suggest that the occurrence of these abnormalities
may be related to obesity, insulin resistance, hyperandro-
genisation and infertility. Disorders of the hypothalamic-pi-
tuitary-adrenal axis may also cause depression in the PCOS
group, in which a higher concentration of cortisol after
stress exposure was demonstrated compared to the control
group. Screening for anxiety and depression in women with
PCOS is recommended at the time of diagnosis.**

3.8. Eating disorders

Eating disorders (ED) include anorexia nervosa, bulimia
(bulimia nervosa — BN), binge eating disorder (BED) and
night eating syndrome. BED occurs at a frequency of around
2% in the general population. BED is a disorder occurring
in patients with metabolic disorders which makes it par-
ticularly important for women with PCOS.# Studies have
shown that patients with PCOS have an increased appetite,
impaired impulse control and are dissatisfied with the ap-
pearance of their body. It has been shown that BED can
cause weight gain, impaired insulin secretion and androgen
overproduction. Literature review shows that among PCOS
women there is an increased incidence of BN and binge
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bouts compared to healthy women, and that among women
with BN and BED detection polycystic ovaries in ultra-
sound is more likely. ED may have a negative effect on the
outcome of PCOS treatment.*®* Studies have shown that
dissatisfaction with the appearance of your body in adoles-
cents is associated with the subsequent onset of depression,
which explains the higher rates of depression symptoms
among women with PCOS. For this reason, ED screening
is recommended among women with symptoms of depres-
sion and anxiety and early psychotherapy is recommended
in women with PCOS.

3.8. Reduced quality of life

Health related quality of life (HRQoL) is a subjective,
multidimensional and time-dependent perception of well-
being by the patient, regarding the space between the
given person, their illness and the environment in which
they live. The polycystic ovary syndrome questionnaire
(PCOSQ) and its modified version (modified PCOSQ -
MPCOSQ) are a measure of HRQoL developed specifi-
cally for use in women with PCOS. Symptoms of PCOS,
including menstrual disorders and hyperandrogenemia,
can lead to a significant reduction in the QoL, mood disor-
ders, problems in marriage and social life and impairment
of sexual functions.’® The main factors lowering QoL in
women with PCOS is low sexual satisfaction caused mainly
by weight gain and hirsutism, acne, hair loss, mood dis-
orders, irregular menstruation and infertility. There are
reports that lifestyle changes, followed by weight loss and
improved appearance, may improve the QoL of women
with PCOS.>:%2

Historically, the National Institutes of Health criteria
were used to diagnose PCOS; the Rotterdam 2003 criteria
are the most widely used today. PCOS is also diagnosed on
the basis of the 2006 criteria of The Androgen Excess and
PCOS Society (Table).?

Diagnosis of PCOS is problematic, among others be-
cause, patients with the syndrome have not only hormonal
disorder not but also suffer from metabolic disorders. De-
spite numerous expert discussions metabolic disorders are

Table. Diagnosis criteria of PCOS.

not in any of the criteria, despite the unmistakable relation-
ship with PCOS.? The syndrom is distinguished by differ-
ent phenotypes with high gonadotrophin concentration and
normal insulinemia, as well as the lack of gonadotrophin
secretion disturbances and hyperinsulinaemia.’*** The com-
mon cause of the development of the PCOS and MS are in-
sulin resistance and hyperinsulinemia, so some scientists
suggest that the MS should be included in the PCOS diag-
nosis criteria.>

5. CONCLUSIONS

PCOS is a clinical heterogeneous disease entity with un-
known etiology being the subject of scientists’ discussion.
PCOS is the most common endocrine disorder among wom-
en of reproductive age, characterized by hyperandrogenism
and infertility and affecting distant complications. Women
with PCOS more often develop MS, and insulin resistance
has crucial role in the pathogenesis of the syndrome. Wom-
en with PCOS have more frequent cardiovascular diseases,
although it has not been clearly established whether their
mortality increases. Diagnosis, prophylaxis and treatment
of PCOS should be the primary task of endocrinologists, gy-
necologists and psychologists.
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Definition, Year PCOS recognition criteria

National Institutes of Health, 1990

1. Hyperandrogenism (clinical and/or biochemical)
2. Ovarian dysfunction (oligoovulation or lack of ovulation)

Presence of two of the following three criteria:

Rotterdam
(ESHRE/ASRM), 2003

1. Hyperandrogenism (clinical and/or biochemical)
2. Ovarian dysfunction (oligoovulation or lack of ovulation)

3. Presence of polycystic ovaries in ultrasound examination®

Androgen Excess Society, 2006

Presence of all of the below listed criteria:
1. Hyperandrogenism (clinical and/or biochemical)
2. Ovarian dysfunction (oligoovulation or lack of ovulation and/or presence of

polycystic ovaries in ultrasound examination®)

Androgen Excess
and PCOS Society, 2009

Presence of all of the below listed criteria:
1. Hyperandrogenism (clinical and/or biochemical)
2. Ovarian dysfunction (ovarian dysfunction and/or presence

of polycystic ovaries in ultrasound examination®)

Comments: * 30
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