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Abstract
The polycystic ovarian syndrome (PCOS) is the most common endocrinopathy, which
affects between 8 and 13% women of reproductive age.Its most common and disturbing
features are hyperandrogenism and infertility. Due to its many implications, there is an
utter need to improve the diagnosis and management of this pathology. It will help
women improve their quality of life, fertility and prevent cardiovascular effects. The most
important part of the management is the correct diagnosis. Specialists are trying to
elaborate tighter and more specific criteria of diagnosis. Besides these disturbing
features, one can not ignore the more important effects of PCOS: cardiovascular
disease, diabetes mellitus, endometrial cancer and mental disorders (anxiety and
depression)In order to prevent all these problems, the patients need constant guiding
with a major change in lifestyle.
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Introduction
The polycystic ovarian syndrome
(PCOS)
is
the
most
common
endocrinopathy, which affects between 8
and 13% of the women of reproductive age
[1].This complex pathology has many
implications: reproductive, metabolic and
psychologic [2]. Over the years, scientists
have elaborated different methods of
diagnosis and treatment but clinical
practice is still inconsistent. Recently,
articles have been published about
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women’s disatissfaction with care and
delayed diagnosis [3, 4]. The Rotterdam
diagnostic criteria have been released in
2003 and since then, have been intensely
used. Due to the complexity of the
pathology, there is an obvious need for
tighter criteria, in order to include the
pacients who were previously undiagnosed.
That is the reason why we started writing
this paper, in order to offer a modern
perpective of the polycystic ovarian
syndrome to women all around the globe.
This article’s purpose is to facilitate
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diagnosis of the polycystic ovarian
syndrome and to avoid overdiagnosis in
adolescents.
Rotterdam
criteria
include
the
following:
(1)
ovulatory
dysfunction
–
oligo/anovulation,
(2)
clinical
and/or
biochemical
hyperandrogenism,
(3) polycystic ovarian morphology in
pelvic ultrasound.
In order to establish the diagnosis, the
patient need to meet two out of three
criteria. Other pathologies must be
excluded, such as: congenital adrenal
hyperplasia, androgen secreting tumors,
Cushing syndrome, thyroid dysfunction
(thyroid stimulating hormone)
and
hyperprolactinemia
(prolactin)
[1, 5].
Beside the Rotterdam diagnostic criteria,
the National Institute of Health suggested
in 2012 four phenotypes of the polycystic
ovarian syndrome:
(Phenotype
A)
hyperandrogenism,
ovulatory
dysfunction
andpolycystic
ovarian morphology in pelvic ultrasound
(Phenotype B) hyperandrogenism and
ovulatory dysfunction
(Phenotype C) hyperandrogenism and
polycystic ovarian morphology in pelvic
ultrasound
(Phenotype D) ovulatory dysfunction
andpolycystic ovarian morphology in
pelvic ultrasound
This new classification is very useful,
especially for infertility specialists. It helps
them to personalize treatment and improve
outcomes [6].
Contents
Ovulatory dysfunction
Irregular
cycles
and
ovulatory
dysfunction are common in adolescence
and menopause and finding the right
criteria for diagnosis can be challenging.
Irregular cycles are physiologic in the first
year post-menarche. During the second

year, almost 50% of the cycles range
between 21 - 45 days. Cycles can remain
irregular until the fifth year. So it may be
difficult
to
diferentiate
between
physiologic ovulatory dysfunction and
PCOS in adolescents. They may experience
primary amenorrhea until the age 15 or > 3
years after telarche. In PCOS adolescents,
in the second year after menarche, cycles
tend to be very short (< 21 days) or very
long (> 45 days) [7]. In the third year,
menstrual cycles appear < 21 days or > 35
days or < 8 cycles/year. These fluctuations
last until perimenopause. If an adolescent
presents with both hyperandrogenism and
irregular cycles, there is no need to
perform a pelvic ultrasound. The clinicians
need to take into account the impact of the
psychosocial and cultural factors at this age
and find the optimal timing for assessment,
diagnosis and treatment (if necessary).
Even if the patient has regular cycles, the
ovulatory dysfunction can still exist. Serum
progesterone can be tested.
Biochemical hyperandrogenism
Hyperandrogenism is a key diagnostic
feature of PCOS and assessment of
biochemical hyperandrogenism can be
challenging, due to different methods of
testing, different assays and cost of high
quality
tests.Testing
the
androgen
hormones is useful in patients with unclear
or absent biochemical hyperandrogenism.
The formula of Vermeulen et al. is often
used,
which
includes
calculated
bioavailable testosterone and calculated
free testosterone. Free androgen index is
also commonly used (FAI – free androgen
index = 100 x (total testosterone/SHBG)
[8].
Dehydroepiandrosterone
sulfate
(DHEAS)and androstenedione are less
relevant, but can be used if testing other
hormones is not available [9]. In women on
hormonal contraception, treatment must be
stopped for three months or more for a
correct diagnosis, due to the effects on sex
hormone-binding globulin (SHBG) and
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gonadotropines.As clinicians, we must
always keep in mind differential diagnosis
until final diagnosis.
Clinical hyperandrogenism
Signs
and
symptoms
of
hyperandrogenism are: acne, hirsutism and
androgen-relating alopecia. There are
available different assessment scales for
alopecia and hirsutism, for example the
visual Ludwig score and the visual
assessment tool, the Ferriman Gallwey
scale [10]. Taking into consideration the
ethnic variations in vellus hair density,
some women can overestimate hirsutism.
This is the reason why we should only
consider terminal hair (>5mm). In
postmenopause, patients cand still have
clinical hyperandrogenism, but if it appears
de novo, we should exclude androgen
secreting tumors [11].
Polycystic ovarian
pelvis ultrasound

morphology

in

The ultrasound aspect should not be
used as a part of diagnosis in those with a
gynaecological age < 8 years (< 8 years
after menarche), because of the commonly
seen multifollicular aspect of the ovary in
these early years. For diagnosis, we need
more than 20 follicles per ovary between
2 - 9 mm and/or ovarian volume ≥ 10 ml
[12].
Cardiovascular Risk
As formerly mentioned in the first part
of the article, patients with polycystic
ovarian syndrome most often have
metabolic changes and high risk of
cardiovascular diseases. This, mostly
affects postmenopausal women, although
cardiovascular diseases can develop even
in the early stages of adult life. Thus, the
recommendations are: periodic weight
evaluation and BMI, best regarding waist
circumference (at least once every 6 - 12
months), all women with PCOS should
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investigate
the
risk
factors
for
cardiovascular diseases, considering a
hypolipidic diet and assessing lipid profile
for overweight and obese patients and
blood pressure monitoring [13, 14].
Gestational diabetes, impaired glucose
tolerance and diabetes mellitus
PCOS represents an important risk
factor for gestational diabetes, impaired
glucose tolerance and diabetes mellitus
regardless of age, a risk that is soared by
obesity [15]. Glycemic status (fasting
glycemia and/or glycate hemoglobin –
HbA1c) must be routinely monitored, from
the first consultation, for all PCOS patients
and then assessed at least once every
1 - 3 years, however, this recommendation
can vary depending on the glycemic status
and other risk factors for diabetes [16]. If
the patient belongs to a high risk ethnic
population (asians), has a high BMI
( ≥ 25 kg/m2 or ≥ 23 kg/m2 for asians), has a
history of high fasting glycemia, impaired
glucose tolerance or gestational diabetes,
heredo-collateral history of diabetes
mellitus
or
hypertension,
it
is
recommended to conduct an oral-intake
glucose tolerance test (OGTT) with 75 g of
glucose
[16, 17].
Considering
the
hyperglycemic risk in pregnancy and its
associate comorbidities, it is recommended
OGTT with 75 g of glucose for all patients
planning pregnancy. If the test was not
assessed preconceptional, this may be
offered < 20 weeks, and if not sustained in
this period, it is mandatory to perform it
between 24 - 28 weeks [16, 17].
Endometrial cancer
PCOS patients have a 2 to 6 -fold higher
risk to develop endometrial cancer, which
usually appears before menopause [18, 19].
It is recommended to perform a
transvaginal echography and endometrial
biopsy for patients with PCOS or with
history
of
PCOS
and
thickened
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endometrium, with prolonged amenorrhea,
vaginal bleeding or overweight [20].
Prevention of endometrial cancer is not yet
clearly understood, but an accurate
approach seems to be consisting of correct
administration
of
combined
oral
contraceptives or progesterone therapy for
patients with > 90-day menstrual cycles.
Quality of life, body image alteration,
depression and axienty, eating disorders
A recent metaanalysis showed that
PCOS patients have a higher risk of mental
disorders, like depression and anxiety (36.6
vs 14.2% and 41.9 vs 8.5%, respectively)
[21]. As a result, the AE-PCOS Society
recommends screening for depression and
anxiety form the first consultation. The
majority of patients with PCOS present
acne, hirsutism or obesity, all of these
leading to body image alteration and low
quality of life. When considering
medication for psyhiatric disorders, caution
is
needed
for
adminitration
of
antidepressants and anxiolitics for obese
patients. Usually, women with PCOS and
obesity tend to have eating disorders, this
is a reason why it is important for the
clinician to identify this issue and guide the
patient properly [24, 25]. These patients
need support and counseling to cope with
major life changes. They need a healthy
life-style, consisting of diet (1200 1500 kcal/day) and physical activity.
A 5 - 10% weight-loss in 6 months leads to
significant improvement regarding android
obesity, insulin resistance, fertility and
quality of life.
Treatment in PCOS
Combined oral contraceptives (COC)
COC are indicated for PCOS patients
with hyperandrogenism and/or irregular
cycles. The international guidelines
recommend low dose ethinyloestradiol
(20 - 30 microgram) and natural estrogen

preparations
because
of
the
thromboembolic risk. COC can be
recommended also to adolescents with
hyperandrogenism and/or irregular cycles.
When prescribing COC, we should not
forget to take into consideration the
patients history, his family history and
other risk factors, such as hyperlipidemia,
BMI and hypertension [26].
Metformin
Metformin is an insulin sensitiser and
has been used for seven decades in diabetes
and for several decades in PCOS. There is
a variability in recommendations across
specialists. If lifestyle changing and COC
are not sufficient, metformin can be added
to the treatment. It can be administered
also as an only treatment for PCOS [26].
Metformin can offer great benefit in
patients with diabetes risk factors, impaired
glucose tolerance and high risk ethnic
groups. In obese patients undergoing and
IVF procedure, metformin should be
considered. In this case, the treatment
should start with at least 8 weeks before
ovum-pick up, in order to eliminate the risk
of hyperstimulation ovarian syndrome, to
improve pregnancy rates and diminish
abortion rates. [27, 28]. It is recommended
to start with a low dose (500 mg) and
increase up to 1500 mg, depending on the
patient’s status. The most common adverse
effects are the gastrointestinal effects,
which are dose dependent and self-limiting.
Even though metformin seems to be safe in
the long term, concerns on B12 deficiency
have been raised and more research is
needed [29].
Antiandrogens
Cosmetic therapy and COC should be
applied correctly for at least 6 months in
any patient with hirsutism. In those
patients, in which treatment is not efficient
and those with androgenic alopecia, an
antiandrogen can be added to the COC
scheme. If there is a contraindication for
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COC, the antiandrogen
administered [30 - 32].

can

still

be

Inositol
Inositol works as an insulin sensitiser
but its efficiency remains unclear. There is
a need for larger studies [33].
Ovulation induction agents - letrozole,
gonadotropines, clomiphene citrate
Letrozole is the first line treatment for
ovulation induction in patients with PCOS
and anovulation. In case of failure,
gonadotropines can be added, but we
should counsel the patient on the multiple
pregnancy risk and costs [34].If there is no
other option (letrozole pr gonadotropines)
clomiphen citrate can be used, but with
caution, regarding the possible detrimental
effects on the endometrium and cervical
mucus [35].
Laparoscopy
Ovarian drilling is the last option for
ovulation induction. The specialist must
bear in mind the following: high costs,
high intraoperative and postoperative risks
in obese patients, risk of decreasing the
ovarian reserve or even loss of ovarian
function , periadnexal adhesion [36].
IVF
If ovulation induction treatment is not
effective, specialists should opt for in vitro
procedure. Regarding the stimulation
protocol used, it is recommended the short
protocol with antagonist GnRH and final
oocyte maturation with GnRH agonist. The
specialist should counsel the patients in
order to adopt freeze-all strategy, in order
to prevent hyperstimulation ovarian
syndrome [36, 37]. Urinary or recombinant
follicle stimulating hormone can be used
for stimulation and luteinizing hormone
treatment should be avoided [38, 39].
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Conclusions
There is still a need for prospective
randomized studies regarding PCOS, in
order to make stronger recommendations.
Even so, we consider that the information
available for assessment and manangement
of PCOS is useful. Nowadays, it is very
important that we guide our treatment
according to evidence-based medicine, and
not to personal experience.
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