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KEY POINTS

e Polycystic ovarian syndrome (PCOS) is a heterogeneous disorder and the anovulatory
phenotype, although the most common in patients who are referred to specialized clinics,
may not be the most common in general population.

e The association of a derangement of early follicle development and increased insulin level
seems to be the main mechanism determining anovulation.

e Because of the role of increased insulin levels in anovulation of women with PCOS, life-
style represents the first step in any treatment of anovulation in this disorder.

e Changes in ovarian function during later reproductive adult age may be particularly bene-
ficial in women affected by PCOS determining appearance of normal ovulatory cycles and
fertility.

e Menopausal age is probably delayed in women with PCOS but long-term follow-up
studies are needed to confirm this hypothesis.

REPRODUCTIVE OUTCOME IN POLYCYSTIC OVARY SYNDROME: ANOVULATORY AND
OVULATORY PATIENTS

For many years it was believed that polycystic ovary syndrome (PCOS) is charac-
terized by irregular menses and infertility. In the early 1990s the National Institutes
of Health definition of PCOS included chronic anovulation as a cardinal symptom of
the disorder.” However, in the following years several studies indicated that many
patients could present a very similar disorder but normal ovulatory cycles.?~* Finally,
Rotterdam and Androgen Excess definitions of the syndrome acknowledged that
ovulatory patients are also part of PCOS.%°

It is now well understood that PCOS may present with different clinical patterns”=°
and that the anovulatory phenotype, although the most common in patients who are
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referred to specialized clinics,'®"" may not be the most common in the general pop-
ulation.’27* The few epidemiologic studies that have tried to assess the prevalence of
PCOS in the general population have found that ovulatory patients with PCOS are as
common'? or more common'3'# than anovulatory patients with PCOS. Of course,
many ovulatory patients are not cured or are not referred to clinics specialized in infer-
tility or in PCOS treatment.

All this information reopens an old question: what is the mechanism of anovulation in
PCOS? Why are some patients with PCOS ovulatory, whereas others are anovulatory?
A major difficulty in answering this question results from the limited understanding
of pathophysiology of PCOS. Although the main elements of the syndrome have
been characterized, the causes and the pathophysiologic mechanisms remain largely
undetermined. New information coming from genome-wide association studies has
confirmed that in most cases PCOS depends on a particular genetic background
with some gene polymorphisms (DENND1A, THADA, luteinizing hormone [LH] recep-
tor) being particularly common."®~"” How this genetic background determines the syn-
drome is still unclear but initial data suggest that these gene polymorphisms may be
based on two main elements of the syndrome: increased ovarian androgen production
and derangement of early follicle development.’®2° No sufficient information exists
about the relationship of this genetic background with the ovulatory or anovulatory
status, although the large Chinese genome-wide association studies have been per-
formed in patients diagnosed according to Rotterdam criteria and therefore also
include ovulatory patients.’®

MECHANISMS OF ANOVULATION IN POLYCYSTIC OVARY SYNDROME

Most available data suggest that anovulation in PCOS is not the consequence of
increased androgen ovarian secretion. Although patients with the classic National
Institutes of Health anovulatory phenotype tend to have higher androgen levels than
patients with the hyperandrogenic ovulatory phenotype,?'?2 high androgen levels
may be found in patients with no PCOS without determining anovulation.??:23

It has been suggested that the arrest of antral follicle growth and anovulation are
the consequence of the derangement of early follicle development.?* It has been
shown that granulosa cells cultured from follicles derived from anovulatory women
with PCOS are hyperresponsive to follicle-stimulating hormone (FSH) in terms of estra-
diol production.?>?® When granulosa cells from ovulatory patients with PCOS were
evaluated, these cells behaved normally in terms of estradiol response to FSH and
responded to LH only when taken from a larger dominant follicle.2” On the contrary,
granulosa cells taken from anovulatory PCOS tended to be hyperresponsive to FSH
and in some instances responded to LH also when these cells were taken from small
(3-4 mm) follicles.?” The inappropriate response in small follicles to LH could result in
terminal differentiation of the granulosa cells and thence in premature arrest of follicle
growth.?* Because in the same studies there was a large heterogeneity in the behavior
of studied follicles of anovulatory women, with granulosa cells of some follicles
responding normally to LH,?” mathematical models have been developed suggesting
that in a heterogeneous population of small follicles, if a group of follicles is relatively
more mature, anovulatory arrest develops.?*

However, it is unlikely that the derangement of early follicle development is the only
cause of chronic anovulationin PCOS. Genetic studies have been unable to differentiate
between ovulatory and anovulatory patients with PCOS.?® Importantly, most anovula-
tory women with PCOS become ovulatory when they lose weight, and an increase of
body weight may transform an ovulatory woman with PCOS into an anovulatory patient
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