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Abstract
Background: There is evidence for differences between endocrinologists and other specialists in their approach to diagnosis

and management of the polycystic ovary syndrome (PCOS).

Objective: A mailed survey consisting of a simple questionnaire aiming to understand current practice for diagnosis and

management of the PCOS by specialists across Europe.

Methods: The questionnaire consisted of 23 questions grouped to achieve information on i) the general characteristics of the

respondents, ii) patients with PCOS seen by endocrinologists, iii) the main diagnostic criteria, iv) biochemical parameters used

in the differential diagnosis of hyperandrogenism, v) long-term concerns, and, finally vi) treatment choices. A total of 357

questionnaires representing 13.3% of the members of European Society of Endocrinology (ESE) were available for final

analysis; 93% of the respondents were endocrinologists

Results: In relation to the diagnostic criteria, respondents were most likely to select menstrual irregularity as the most

frequent criteria used for the diagnosis of PCOS although very high rates were achieved for the use of hirsutism and

biochemical hyperandrogenism. It therefore appears that the NIH criteria were followed by the majority of respondents.

The most frequent biochemical parameters in the differential diagnosis of hyperandrogenism were total testosterone or

free androgen index. Obesity and type 2 diabetes were regarded as the principal long-term concerns for PCOS. The most

common treatments for patients with PCOS were metformin (33%), lifestyle modification (25%), and oral contraceptives

(22%). More direct treatments of infertility include clomiphene citrate alone or in combination with metformin, prescribed

by 9 and 23%, respectively, whereas only 6% used other methods for induction of ovulation.
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Conclusion: The survey produced by ESE is a good start for evaluating the perspective in the diagnosis and treatment of PCOS

by endocrinologists in Europe.
www.eje-online.org
European Journal of

Endocrinology

(2014) 171, 489–498
Introduction
The requirement that all pathological conditions charac-

terized by androgen excess in women should attract

increasing interest from endocrinologists is shared by

many members of the European Society of Endocrinology

(ESE). The polycystic ovary syndrome (PCOS) represents the

most common clinical condition characterized by androgen

excess, but the diagnosis can be made only after the

exclusion of all other potential conditions with a well-

defined etiology (1, 2, 3). Therefore, androgen excess,

clinically indicated by hirsutism and established by the

finding of increased blood testosterone level, is usually

considered as the main criterion for the definition of PCOS

by endocrinologists. In contrast, menses abnormalities and

chronic anovulation together with polycystic ovarian

morphology in ultrasound are the criteria favored by

gynecologists, whose primary interest is usually focused on

ovarian dysfunction (4). Both approaches have been a

matter of discussion with some controversies that preclude

a clear and decisive consensus on management (1, 2, 3). It

shouldbenoted thatnoneof thediagnosticcriteria for PCOS

(1, 3) are the result of a formal consensus process, in fact they

were based on expert opinion rather than evidence. This

may justify some different perspectives and concerns on the

major criteria currently used to define PCOS.

However, even in women whose primary reason for

presentation is ovarian dysfunction, PCOS is often

characterized by the presence of different degrees of

insulin resistance and compensatory insulin excess, and

many patients are overweight or obese, conditions which

play an important role in the pathogenesis of androgen

excess (4). In addition, women with PCOS are charac-

terized by an increased susceptibility to develop glucose

intolerance and type 2 diabetes (T2D) (5, 6). These

metabolic disorders are particularly common in women

with the classic hyperandrogenic-anovulatory phenotype

(7, 8). Arguments in favor of the inclusion of metabolic

issues while characterizing the PCOS phenotype in each

single patient have emerged in recent years, although this

is still a matter of intense debate (7, 8). Some different

perspectives in the definition, diagnosis, and treatment of
PCOS between endocrinologists and gynecologists have

been documented (9). As an unfavorable consequence,

women might receive a different diagnosis or treatment

depending on the specialist to whom they are referred.

We therefore planned a survey, on behalf of the

ESE, consisting of a simple questionnaire aimed at under-

standing the usual procedure in diagnosis and manage-

ment of PCOS by specialists, mostly endocrinologists,

across Europe. It is of importance to note that the

methodology we employed in the current study is very

similar to that pursued by the former NIH criteria (1) that

was based on a survey of the participants in the NIH–

NICHD conference on PCOS.
Materials and methods

In 2012, the ESE PCOS Special Interest Group prepared a

questionnaire to be sent to all ESE members, with the aim

of collecting some information on the current practice in

the management of PCOS in different European countries

as a first step toward preparing a position statement on the

management of this condition. The study was approved by

the institutional review board of the ESE.

The questionnaire consisted of 23 questions, some

of which envisaged two or more responses. Respondents

were characterized according to age, type of hospital or

medical school, clinical speciality, and practice settings.

In addition, specific questions were prepared to obtain

information on i) the estimated prevalence of PCOS in the

country of residence, ii) the diagnostic criteria used

to define PCOS, iii) treatment choices, iv) long-term

concerns about PCOS, and v) collaboration with other

specialists. The list of questions was developed on the basis

of scientific evidence on which all the members of the

group agreed at the first meeting in Paris, January 2012.

Conversely, several other questions were defined in order

to obtain information from members of the ESE on their

most common diagnostic procedures and on their

concerns regarding metabolic issues.

www.eje-online.org


Table 1 Information and questions of the questionnaire (list of the answers in brackets).

1 Today’s date is.
2 My age is.
3 My gender is F/M
4 I am a practicing physician within the country of.
5 Type of speciality (Dermatology; Endocrinology; Gynaecology; and Other)
6 Type of practice (academic hospital; private practice; state hospital; teaching hospital; and others)
7 What is your opinion on the approximate prevalence (frequency) of polycystic ovary syndrome in your country? (0–10; 10–20;

and 20–30%)
8 Do you routinely use hirsutism in the diagnostic criteria for polycystic ovary syndrome? (never; rarely; sometimes; and often)
9 Do you routinely use menstrual disturbances in the diagnostic criteria for polycystic ovary syndrome? (never; rarely; sometimes;

and often)
10 Do you routinely use biochemical hyperandrogenism in the diagnostic criteria for polycystic ovary syndrome? (never; rarely;

sometimes; and often)
11 Do you routinely use pelvic ultrasonography in the diagnostic criteria for polycystic ovary syndrome? (never; rarely; sometimes;

and often)
12 Do you routinely use anti-Müllerian hormone for the diagnosis of polycystic ovary syndrome? (never; rarely; sometimes; and

often)
13 Do you ask your patients about family history of diabetes, cardiovascular disease, and polycystic ovary syndrome? (yes, no)
14 Of those patients that you have diagnosed with polycystic ovary syndrome, what was the most common reason for clinic

attendance? (hirsutism, infertility, menstrual disturbances, metabolic disorders, and obesity)
15 Which are the two most common biochemical parameters you use in the differential diagnosis of hyperandrogenism in your

patients? (androstenedione, DHEAS, total testosterone, free testosterone (direct measurement), FAI, 17OH progesterone,
and prolactin)

16 How many patients with polycystic ovary syndrome have you seen in the last year? (!50; 50–200; and O200)
17 What is the most frequent age of diagnosis of polycystic ovary syndrome in your practice? (!20; 20–30; and O30)
18 What is the most frequent source of patients with polycystic ovary syndrome in your practice? (dermatologist; endocrinologist;

gynaecologist; general practitioner; self-referral; ultrasound specialist/practitioner; and other (please specify))
19 Do you run a multidisciplinary service for patients with polycystic ovary syndrome? (yes, no)
20 Which specialist is collaborating with you for the management of patients with polycystic ovary syndrome? (cardiologist;

dermatologist; endocrinologist; gynaecologist; nutritionist; psychologist; and other (please specify))
21 What is your most important long-term concern on polycystic ovary syndrome? (please tick one box) (infertility; cardiovascular

diseases; obesity and type 2 diabetes; endometrial cancer; and psyco-social problems)
22 Which treatments do you most commonly prescribe for most of your patients with polycystic ovary syndrome? (antiandrogens;

laser depilation; lifestyle modifications; metformin; and oral contraceptives)
23 Which treatments do you most commonly prescribe for most of your patients with polycystic ovary syndrome regarding

fertility? (please tick the treatments most frequently used) (clomiphene citrate; clomiphene citrateCmetformin; lifestyle
modifications; metformin; and ovulation inductors)E
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The complete list of questions and of all potential

answers is reported in Table 1. In June 2012, the ESE

secretariat placed the questionnaire on the ESE website

and the completed questionnaires were collected between

June 2012 and April 2013. Every member of the ESE

received an email invitation sent on two occasions during

this period.

Only 135 questionnaires (5%) were obtained using

the web-based survey (http://www.bioscientifica.com)

organized by Bioscientifica Ltd (Bristol, UK). In order to

achieve the goal, a further effort was planned during the

15th European Congress of Endocrinology held in

Copenhagen, Denmark, 27th April–1st May 2013, when

the collection of questionnaires was considered

completed. At the end, a total of 364 questionnaires

(corresponding to 13.5% of ESE members) were available
for analysis, for a 4.8% error at the 95% confidence level.

No duplicates were found.
Statistical analysis

Descriptive statistics and Student’s t-test or Fisher’s exact

test were used to analyze the data, as needed. A level of

P!0.05 was considered significant. Data were analyzed by

SPSS Software version 13.0 (SPSS, Inc.).
Results

General characteristics of the respondents

Of the completed questionnaires, seven (1.9%) were

eliminated because the respondents did not reply to at
www.eje-online.org
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Table 2 Characteristics of the members of the ESE who

completed the survey.

Numbers

(nZ357)

Percentage

(%)

Age
48.8G11.2 (range 24–80 years)

Gender
Males 152 42.6
Females 201 56.3
ND 4 1.1

Countriesa

European 268 75.1
Not European 74 20.7
Unspecified 15 4.2

Type of practice
Academic hospital 145 40.6
State hospital 73 20.4
Teaching hospital 65 18.2
Private practice 70 19.6
Others 4 1.1

Speciality
Endocrinology 332 92.9
Gynaecology 13 3.6
Other (internal medicine,
general practitioner, pediatric,
diabetology, and research)

12 3.4

aCountries of the respondents were Albania, Algeria, Australia, Austria,
Bahrain, Belgium, Bosnia and Herzegovina, Brazil, Bulgaria, Canada,
Colombia, Croatia, Cyprus, Czech Republic, Denmark, Ecuador, Egypt,
Estonia, Finland, France, Georgia, Germany, Greece, Hungary, Iceland,
India, Iran, Ireland, Italy, Japan, Jordan, Latvia, Lithuania, Macedonia,
Middle East, Montenegro, The Netherlands, New Zealand, Norway,
Philippines, Poland, Portugal, Qatar, Romania, Russia, Saudi Arabia,
Serbia, Singapore, Slovakia, Slovenia, Spain, Sweden, Turkey, United Arab
Emirates, Ukraine, UK, and USA.
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least 50% of the questions. Table 2 summarizes the

characteristics of the remaining respondents (nZ357).

Two hundred and one female and 152 male physicians

completed the survey (four did not indicate their gender).

Approximately 75% of respondents were Europeans,

21% were from other continents, and 4% did not specify

their country of residence. Most of the respondents

worked in academic, state, or teaching hospitals, and

19.6% were involved in private practice. As expected due
Table 3 Frequency in the use of categorical criteria to diagnose P

Criterion Respondents N

Hirsutism 351 6
Menstrual disturbances 352 3
Biochemical hyperandrogenism 354 3
Ovarian ultrasonography 350 10
AMH 345 196

AMH, anti-Müllerian hormone.

www.eje-online.org
to their membership of the ESE, the majority of respon-

dents were endocrinologists (93%), with half of the

remaining participants being gynecologists.
General information about PCOS

The prevalence of PCOS in participants’ countries was

estimated as lower than 10% for 45.6% of the respondents,

between 10 and 20% for 40.8% of them and, finally, as

higher than 20% for the remainder. Almost all (98.9%)

replied that, in each patient, they enquired about family

history of PCOS, as well as of T2D and cardiovascular

disease (CVD). The number of patients with PCOS seen by

the respondents in the previous year ranged from !50 in

61% of cases, from 50 to 200 in 34% of cases, and more

than 200 in the remainder. Patient’s age at the first visit

and diagnosis was !20 years for 18.5% of the respondents,

between 20 and 30 years for 76% of them, and O30 years

for the remainder.

The source of patients was very heterogeneous and

included referrals by dermatologists (8.3%), an endocri-

nologist colleague (6.6%), gynecologists (32.3%), general

practitioners (33.1%), and by self-referral in 19.7% of

cases. Less than half of the respondents (42.1%) used a

multidisciplinary approach for the management of PCOS;

among others, the most frequent collaboration was

established with a gynecologist (86.6%), a dermatologist

(39.1%), or a nutritionist (35.9%). There were very few

who had collaborated with a psychologist (6.1%) or a

cardiologist (5.0%).
Diagnostic criteria of PCOS

As summarized in Table 3, respondents selected menstrual

irregularity as the most common and useful criterion for

the diagnosis of PCOS, although high rates were also

achieved by hirsutism and biochemical hyperandrogen-

ism. By contrast, ovarian ultrasonography was routinely
COS.

Responses, n (%)

ever Rarely Sometimes Often

(1.7) 15 (4.3) 83 (23.6) 247 (70.4)
(0.9) 1 (0.3) 40 (11.4) 308 (87.5)
(0.8) 14 (3.9) 57 (16.1) 280 (79.1)
(2.9) 31 (8.9) 87 (24.9) 222 (63.4)
(56.8) 89 (25.8) 42 (12.2) 18 (5.2)

www.eje-online.org


Table 4 Diagnostic criteria for polycystic ovary syndrome

according to the different consensus.

Consensus Criteria

Percentage

(%)

NIH HirsutismCmenstrual disturbances 92.9
Biochemical hyperandrogenismC

menstrual disturbances
94.3

Rotterdam HirsutismCmenstrual
disturbancesCpelvic US

81.7

Biochemical hyperandrogenismC
menstrual disturbancesC
pelvic US

83.4

HirsutismCpelvic US 0.6
Biochemical hyperandrogenismC

pelvic US
0.0

Menstrual disturbancesCpelvic US 0.9
AE PCOS

Society
Hirsutism or biochemical

hyperandrogenismCmenstrual
disturbances

11.7

Hirsutism or biochemical hyper-
androgenismCpelvic US

0.6

Hirsutism or biochemical hyper-
androgenismCmenstrual
disturbancesCpelvic US

85.7

0 5 10 15 20 25

Prevalence % Hormones

2.6    Androstenedione + DHEAS
11.5  Androstenedione + total testosterone
5.9    Androstenedione + free testosterone
2.9    Androstenedione + FAI
5.6    Androstenedione + 17OH progesterone
1.3    Androstenedione + prolactin
8.9    DHEAS + total testosterone

1.6    Total testosterone + free testosterone
6.9    Total testosterone + FAI
14.4  Total testosterone + 17OH progesterone
3.3    Total testosterone + prolactin
4.6    Free testosterone + 17OH progesterone
0.98  Free testosterone + prolactin
4.6    17OH progesterone + prolactin
6.2    FAI + 17OH progesterone
0.98  FAI + prolactin

8.9    DHEAS + free testosterone
2.6    DHEAS + FAI
6.9    DHEAS + 17OH progesterone
0.33  DHEAS + prolactin

35 4530 40

Figure 1

Most common biochemical parameters used in the differential

diagnosis of hyperandrogenism. Black bars refer to the absolute

number of respondents; the frequency is reported as a number.
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used by only 60% of the respondents, mostly in

collaboration with a gynecologist. Although consensus

statements (1, 2, 3, 8) do not include the anti-Müllerian

hormone (AMH) in the diagnostic work-up of PCOS, 17%

of the respondents used it, sometimes or often.

The questions of the ESE survey were not targeted to

achieve information on which consensus the respondents

based their diagnosis of PCOS, but rather on the choice of

each specific criterion. Nonetheless, a reliable perspective

was obtained by combining the responses to questions

8–11 (see Table 1 for questions and type of responses).

Table 4 summarizes all the combinations of the main

criteria used by the respondents. Hyperandrogenism

(either hirsutism or biochemical) combined with men-

strual abnormalities and, sometimes, with ovarian

morphology by ultrasound techniques was selected by

the majority of respondents. By contrast, very few selected

ovarian morphology combined with either hirsutism or

biochemical hyperandrogenism. Collectively, it appears

that the NIH criteria (1) are used more frequently than the

Rotterdam (2) or the Androgen Excess & PCOS Society

criteria (3). Age, country of residence, speciality, and type

of practice did not significantly affect the type of

responses. There was a gender difference in the choice

of diagnostic criteria used by the respondents, with

female doctors preferring the Rotterdam criteria (60.0%)

and male doctors more frequently using NIH criteria

(68.3%; PZ0.01); in addition, the two groups differed in
age: males, 51.3G10.3 years and females, 43.9G10.4 years

(P!0.001).
Biochemical parameters in the differential diagnosis of

hyperandrogenism

The question about the two most common biochemical

indices to be used in the differential diagnosis of

hyperandrogenism produced some heterogeneity in the

responses, leading to 20 different choices, although mostly

including total testosterone or the free androgen index

(FAI). It was interesting to note that 75 (21.4%) of the

respondents included direct measurement of free testoster-

one. In general, respondents chose the combination of

total testosterone and 17-hydroxyprogesterone (17OHP)

(14%) or of total testosterone and androstenedione (11%)

to perform the differential diagnosis of hyperandrogen-

ism. The most common biochemical parameters used by

the respondents in the differential diagnosis of hyperan-

drogenism are depicted in Fig. 1.
Long-term concerns about PCOS

Only one possible concern could be ticked. Obesity and

T2D were regarded as the principal long-term concerns for

PCOS (64%). Much less concern was afforded to infertility

(20%). The risk of CVDs was also taken into account

by 12% of respondents, whereas very few respondents

selected endometrial cancer (1%) or psychosocial

problems (3%) as primary concerns (Fig. 4).
www.eje-online.org
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Treatment choices

The question on the treatment most commonly prescribed

for patients with PCOS or, specifically, for fertility

problems revealed multiple choices. For the overall

treatment of PCOS (Fig. 2A), the respondents’ first choice

was metformin (33%), followed by lifestyle modification

(25%), and oral contraceptives (OCs) (22%). Antiandro-

gens were prescribed by 13% and cosmetic procedures

for hirsutism by 8% of the respondents. Metformin and

lifestyle intervention were also chosen as a first-line

intervention for fertility problems by 36 and 27% of

respondents respectively. More specific treatments of

infertility, such as clomiphene citrate (CC) alone or

combined with metformin, were prescribed by 9 and

23%, respectively, whereas only 6% used other methods

for induction of ovulation (Fig. 2B). However, most

respondents selected multiple treatments for each of the

two questions; a list of 27 different combinations was

therefore produced (Fig. 3). Intriguingly, 17.8% of them

selected four or five treatments in total.
70

60

50

40

30

20

10

0
Infertility

20%

12%

64%

1% 3%

Cardiovascular
diseases

Obesity/type 2
diabetes

Endometrial
cancer

Psychosocial
problems

Figure 2

Most important long-term concerns on PCOS by respondents.
Discussion

Worldwide there is an increasing interest of doctors in

disorders characterized by androgen excess in women and

specifically in PCOS. Historically, PCOS was first described

by two gynecologists, Stein & Leventhal (10), and since

menstrual disorders and fertility problems are common

features of PCOS, it is not surprising that gynecologists

retain a major interest in the subject, as documented

by the major diagnostic consensus on PCOS (1, 2, 3, 9).

On the other hand, androgen excess per se and related

metabolic issues are typical areas of endocrinological

interest, and the current survey by ESE clearly expresses

the considerable interest of endocrinologists in Europe in

the field.

There are some differences between endocrinologists

and gynecologists in the definition, diagnosis, and

treatment of PCOS, as documented by a recent survey

performed in Australia (9) and as shown by many review

articles written by gynecologists or endocrinologists (11,

12, 13). Whereas the latter regarded androgen excess and

menstrual irregularity as the major diagnostic criteria, the

former were more likely to list ovarian morphology and

menstrual irregularities as the main criteria, with andro-

genization further down the list. Our findings indirectly

support the data reported in the Australian study about

the approach to PCOS by endocrinologists (9). On the

other hand, almost all the respondents selected menstrual
www.eje-online.org
disturbances as the major criterion, whereas hirsutism or

biochemical hyperandrogenemia was quoted by 94 and

95% respectively. Interestingly, unlike the Australians,

European endocrinologists used ovarian ultrasound quite

frequently, which suggests that in Europe there is a good

collaboration between the two specialities, additionally

supported by the fact that the gynecologists were quoted

as the specialists who collaborated most often in the

management of patients with PCOS.

Interesting information was obtained on the role of

AMH in the diagnosis of ovarian dysfunction. A significant

proportion (17%) of respondents claimed that they some-

times or often use AMH measurement as a tool for the

diagnosis of ovarian dysfunction in women with PCOS.

This could reflect the notion that some authors claimed

that AMH measurement might be a more specific and

sensitive surrogate marker to identify polycystic ovarian

morphology than the ultrasound techniques (14). In

this respect, it is noteworthy that the guidelines for the

definition of polycystic ovarian morphology recently

published by the Androgen Excess & PCOS Society

conclude that ‘.although serum AMH generated great

expectations as a surrogate marker for the follicle excess,

standardization of AMH assays is needed before they can

be routinely used for clinical practice and research’(15).

According to the current consensus on diagnostic

criteria, most of the respondents selected total testoster-

one (or FAI) in combination with androstenedione or

DHEAS to assess hyperandrogenism. Some of the

respondents included the direct measurement of free-

testosterone, although there is evidence that common

assays are poorly validated and mainly unreliable,

especially at the low concentrations characteristic of

females (16, 17). Others included 17OHP or prolactin

together with testosterone or FAI, with the aim of

www.eje-online.org
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6%

36%

27%
23%

9%

13%

8%

25%

33%

22%

Figure 3

(A) The treatments most commonly prescribed in patients with

PCOS, whereas (B) the most common treatments prescribed in

PCOS women regarding fertility. Black bars refer to the absolute

number of respondents; the frequency is reported as a number.

0 5 10 15 20 25 30

Prevalence %

2.0    Antiandrogens
4.9    Lifestyle

18.3    Metformin
7.4    Oral contraceptives
0.6    Antiandrogens+lifestyle
2.9    Antiandrogens+metformin
2.6    Antiandrogens+oral contraceptives
0.6    Laser depilation+lifestyle
0.3    Laser depilation+metformin
1.1    Laser depilation+oral contraceptives

10.3    Lifestyle+metformin
2.6    Lifestyle+oral contraceptives
7.1    Metformin+oral contraceptives
1.4    Antiandrogens+laser depilation+lifestyle
0.3    Antiandrogens+laser depilation+oral contraceptives
4.3    Antiandrogens+lifestyle+metformin
0.3    Antiandrogens+lifestyle+oral contraceptives
2.0    Antiandrogens+metformin+oral contraceptives
4.0    Laser depilation+lifestyle+metformin
0.9    Laser depilation+lifestyle+oral contraceptives
0.6    Laser depilation+metformin+oral contraceptives

10.9    Lifestyle+metformin+oral contraceptives
1.1    Antiandrogens+laser depilation+lifestyle+oral contraceptives
0.3    Antiandrogens+laser depilation+lifestyle+metformin

4.3    Antiandrogens+laser depilation+lifestyle+metformin+oral
         contraceptives

6.6    Antiandrogens+lifestyle+metformin+oral contraceptives
2.9    Laser depilation+lifestyle+metformin+oral contraceptives

Treatments

35 40 45 50 55 60 65

Figure 4

Prevalence of treatments of PCOS, alone or in combination,

according to the question ‘Which treatments do you most

commonly prescribe for most of your patients with polycystic

ovary syndrome?’. Black bars refer to the absolute number of

respondents; the frequency is reported as a number.
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excluding congenital adrenal hyperplasia and hyperpro-

lactinemic states. These findings could be related to the

fact that the question permitted only two possible

answers. With respect to androstenedione, women with

the more severe phenotype of PCOS are often charac-

terized by elevated levels of both androgens, namely

testosterone and androstenedione. In addition, it has been

recently shown that serum androstenedione is a more

sensitive indicator of PCOS-related androgen excess than

serum total testosterone (18). More studies are warranted

to corroborate this hypothesis. Measurement of DHEAS, a

hormone of predominantly adrenal origin in women, is

not routinely required, although when a neoplastic source

of androgen excess is suspected a very high DHEAS

concentration may be predictive of an androgen-secreting

adrenal cancer (19). The evaluation of steroid hormone

profiles, by using liquid chromatography combined with

tandem mass spectrometry, a recent technique displaying

good precision, sensitivity, and high accuracy, would

greatly improve the assessment of androgen excess in

patients with PCOS (20, 21, 22, 23).

The most important long-term concerns of the

majority of respondents were related to metabolic

disorders including obesity and T2D that may represent

a specific perspective for endocrinologists. (5, 6). The

different prevalence of obesity in the clinical series of

women with PCOS almost certainly reflects the overall
rates of obesity (30–70%) in different populations (24, 25,

26). Interestingly, it has been shown that obesity may also

cluster in PCOS families (27). Intriguingly, a recent report

from the USA provided some evidence of referral bias in

the PCOS phenotype, primarily driven by obesity and the

severity of disease burden, and that women with PCOS

seeking clinical help generally have a more severe PCOS

phenotype and are more obese (28). It should be

emphasized that abdominal obesity is characterized by a

state of relative hyperandrogenemia, due to reduced levels

of sex hormone-binding globulin and, consequently,

increased bioavailable androgens that are delivered to

target tissues. This concept of ‘metabolic hyperandrogen-

emia’ merits further investigation from endocrinologists

(29, 30). Indeed, menstrual disorders are more pro-

nounced when weight gain occurs during puberty rather

than during infancy (31). In adult overweight or obese

PCOS women, menstrual abnormalities and chronic

oligo-anovulation are more frequent, and the degree

of hyperandrogenemia tends to be worse than in

normal-weight women (29). It is of importance that

longitudinal studies have shown that insulin resistance

may worsen over time in obese PCOS women (30), and

obesity per se is the major risk factor for the early

development of T2D (5, 6).

Interestingly, the questionnaires show that CVD

was considered as the most important long-term
www.eje-online.org

www.eje-online.org


E
u
ro
p
e
a
n
Jo
u
rn
a
l
o
f
E
n
d
o
cr
in
o
lo
g
y

Clinical Study G Conway and others European survey of PCOS 171 :4 496
concern by only 12% of the respondents, although an

increasing amount of literature in the last 15 years

focused on the high prevalence of the metabolic

syndrome, other classic and non-classic risk factors for

CVD (7), functional and morphological markers of early

atherogenesis, and, more recently, on a state of low-

grade inflammation (32), as the pathogenetic

mechanisms leading to CVD in women with PCOS.

One potential explanation could be that until recently

neither cross-sectional nor retrospective studies found

an increased prevalence of stroke and myocardial

infarction in PCOS (7), although cross-sectional and

retrospective studies showed that vascular and coronary

atherosclerotic lesions are significantly associated with

androgen excess and PCOS status (33). A recent meta-

analysis of the available epidemiologic data and a

20-year UK retrospective cohort study have supported

the concept that CVDs may be more frequent in

patients with PCOS (34). Very few respondents were

most concerned about endometrial cancer (1%), an

especially severe complication of chronic endometrial

estrogen exposure in untreated oligomenorrheic women

with PCOS (7). The close collaboration between

endocrinologists and gynecologists that emerged from

this survey might represent an opportunity for the

former to send their patient to gynecologists not only

for ultrasound evaluation of polycystic ovarian

morphology and fertility therapeutic intervention, but

also for specific prevention or an early diagnosis of

gynecological cancers.

Few respondents were concerned about psychosocial

problems despite the increasing evidence that psycho-

logical symptoms can negatively affect patients with

PCOS and may have significant implications for their

quality of life. The physical characteristics of PCOS can

cause stress and increase the risk for depression (35) and

anxiety disorders (36, 37). A poorer perception of their

quality of life has also been related to a more severe

phenotype of women affected by this disorder (38, 39).

Concerns about body image are associated with fatigue,

sleep disturbances, and appetite changes (39). It should be

recognised that weight loss may improve depression and

quality of life (40). Therefore, besides treating the

physical consequences, there is a real need to identify

any psychological disorders in women with PCOS and

treat them adequately, particularly during critical ages,

such as adolescence.

In summary, the ESE survey shows that endocrino-

logists in Europe consider many of the aspects highlighted

in the survey to be relevant for clinical evaluation and
www.eje-online.org
management of women with PCOS. In particular, meta-

bolic issues, specifically obesity and insulin resistance,

appeared to directly influence the treatment choices. In

line with this, most of the respondents selected metformin

and lifestyle modification, alone or in combination, as

the favorite treatment. It should be argued that, although

metformin can improve menstrual irregularity and

ovulatory rates in a subset of women with PCOS, there is

no evidence that it significantly reduces androgen excess

and particularly hirsutism (12). The recent Endocrine

Society Clinical Guidelines on the diagnosis and treat-

ment of PCOS (41) have suggested some different

approaches in the treatment of PCOS according to specific

clinical issues. They recommended combined OCs as

first-line management of menstrual abnormalities and

hirsutism, if necessary referring to the previous Endocrine

Society Clinical Practice Guidelines for the treatment of

hirsutism (42). This recommendation was particularly

focused on adolescents, although the diagnosis of PCOS

at this age still represents a challenging problem and

available long-term randomized trials are lacking. For

women with PCOS and menstrual irregularities who

cannot take or do not tolerate OCs, the guidelines

recommended metformin as second-line therapy.

Notably, metformin was not recommended for the

treatment of hirsutism (and other cutaneous signs of

androgen excess). Lifestyle interventional plans are

specially recommended, particularly as they favor weight

loss, reduce the risk for metabolic comorbidities and,

in adolescents, may prevent progression to the classic

phenotype of PCOS later in life. Notably, the use of

metformin was not necessarily recommended in

combination with lifestyle intervention for treatment of

obesity (41, 43).

For the treatment of anovulatory infertility, the

guidelines recommended CC, but not metformin; metfor-

min was advised only as an adjuvant therapy to prevent the

ovarian hyperstimulation syndrome in women with PCOS

undergoing IVF procedures. Finally, the use of other drugs,

such as antiandrogens, was not specifically discussed in the

guidelines in spite of consistent literature proving their high

efficiency in the treatment of symptoms of hyperandro-

genism, even alone but especially combined with OCs (12).

Undoubtedly, some of the results of this European survey

show disagreement with the aforementioned Endocrine

Society Guidelines. This may represent a challenge for

constructive discussions. At the same time, the survey may

form a starting platform for future multicentre prospective

trials across Europe and offers an opportunity for an

educational effort of the ESE across Europe.
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In conclusion, this ESE survey, although limited by

the small sample size mainly composed of endocrinolo-

gists as a reflection of the prevalent membership in the

ESE, emphasizes some heterogeneity in the management

of PCOS by endocrinologists across Europe, and highlights

the uncertainties regarding diagnosis and therapeutic

approaches to this so common but multifaceted disorder.

On the other hand, the questionnaire produced very

positive information. It is noteworthy that a substantial

majority of ESE endocrinologists use the NIH criteria,

which supports the utility of these criteria for the

diagnosis and management of PCOS. The younger age

of female endocrinonologists with respect to their male

counterpart may also suggest that the former might be

more willing to adopt the newer Rotterdam criteria (2). In

addition, the long-term metabolic risks for obesity and

T2D have been well recognized and the popularity of

metformin associated or not with lifestyle intervention

may reflect the appreciation of these long-term risks by

medical endocrinologists. Finally, although there was an

inadequate sample of gynecologists/reproductive endocri-

nologists in this study, the findings support those reported

by Cussons et al. (9) that practice patterns differ by

specialty, which might support practice-specific diagnos-

tic criteria for PCOS.
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