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Abstract

Background: There are many risk factors for obstructive sleep apnea syndrome
(OSAS) which is a relatively widespread and chronic sleep problem that is recognized
by recurrent partial or total obstruction in upper airway during sleep leading to
interrupted hypoxia, arousals, excessive daytime sleepiness and increased sympathetic
activity. One of these risk factors is polycystic ovary syndrome (PCOS) which is one
of the commonest endocrine diseases at females’ reproductive age, multiple
questionnaires were used to estimate the prevalence of obstructive sleep apnea
syndrome in polycystic ovary syndrome patients as Stop Bang questionnaire and
Epworth sleepiness scale that used to estimate excessive daytime sleepiness in those
patients.

Aim of the review is to screen for obstructive sleep apnea syndrome in patients with
PCOS, prompt evaluation of both diseases and therefore decrease their serious cardio-
metabolic complications.

Conclusion: There is significant association between OSAS and PCOS. Therapeutic
complete interventions of PCOS may reduce the seriousness of OSA.
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Introduction
Sleep is necessary and universal part of
human existence. The physiologic and
psychologic drive to sleep can
overwhelm all other needs (Aldrich et
al, 1999). Obstructive sleep apnea
(OSA) is a relatively widespread sleep
disease that occurs due to Structural or
anatomical causes that narrow space
around the  pharyngeal lumen,
enlargement of soft tissues enfolding
the pharynx, involving enlarged
tongue, adenoids, and tonsils, a small
bony compartment in which the airway
is enclosed (Haponik et al., 1983).
The prevalence of Obstructive
sleep apnea (OSA) is about2 to 5% for
adult women and 3 to 7% for adult
men (Punjabi, 2008).
Diagnosis of OSAS
Diagnosis of OSA begins with a sleep
history. Stop-Bang questionnaire was
especially appeared to meet the
requirement for a trusted and simple
tool for assessment of OSA, include a
history of snoring, fatigue, or tiredness,
observed apnea at night, treatment
from high Bl/Pr, BMI>35kg/m’,
age>50yr, neck circumference>40cm,
and male gender. The whole score
ranges from O to 8. Subjects with a
score of 0 to 2 according to STOP-
Bang categorized as low risk for OSA,
those with a score of 3 or more
categorized as moderate to high risk
for OSA (Chung et al., 2008). While
the Epworth sleepiness scale (ESS) is a
group of questions which aims to
estimate the grade of sleepiness during
eight popular circumstances (sitting
quietly in a public site ( like a theater
or a conference), taking a rest in the
afternoon when situations allow, sitting
and reading, sitting and speaking, as a
passenger in a car for an hour without
rest, watching television, in a car while
waiting in the traffic for a few minutes,
sitting after a lunch without alcohol)
where patients are asked to rate on a
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scale of 0 to 3 if they would sleep in

these eight situations, depend on their

usual life in recent times. The whole

score, thus, can vary from O to 24 in

which a lower score means less

sleepiness (Johns, 1991). The scale is

interpreted as follows:

e >10 considered to be sleepy
patients.

e < 10 considered to be non-sleepy
patients.

The physical examination should
include estimation of BMI,
manifestations of narrowing of upper
airway, or existence of other diseases
that may consider risk factors or
complications for OSAS.
Manifestations of OSAS that involve
BMI> 30 kg/m2, increased neck
circumference(> 16  inches in
females,> 17 inches in males),
Modified Mallampati score of 4 or 3
(Friedman et al., 1999), the existence
of lateral peritonsillar narrowing,
retrognathia, enlarged tongue, enlarged
tonsils, high arched palate, elongated
uvula, nasal abnormalities (deviation,
polyps, hypertrophied turbinate, valve
abnormalities).After taking history and
examination, subjects can be classified
according to their risk for OSA. Those
subjects with high risk should detect
severity and sure diagnosis with
(polysomnography)PSG, the severity
of OSA must be determined to be
treated appropriately (Almeida et al.,
2009).

Treatment of OSAS

Weight loss, improve apnea hypopnea
index (AHI) with body mass index <25
kg/m?,avoid sedatives before sleep
(Morgenthaler et al., 2006).

Positive airway pressure (PAP) is the
gold standard treatment for OSA
(especially moderate to severe cases)
and should be advised to all patients
with OSA, First described by Sullivan
in 1981, its action depends on
producing pneumatic pressure splinting
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the upper airway, so it is effective in
reducing AHI (Sullivan et al., 1981).
PAP could be provided in different
modes, continuous (CPAP), bilevel
(BPAP), or auto-titrating (APAP) (Gay
et al., 2006).

Surgical treatment

Tonsillectomy, adenoidectomy, tongue
reduction and tracheotomy.

Polycystic ~ ovary  syndrome  is
characterized by excess androgen,
anovulation or oligo-ovulation and
picture of polycystic ovaries. (5-20%)
of women are affected by this disorder
worldwide (Azziz et al., 2005).
Diagnostic criteria for PCOS:
Diagnosis of PCOS needs at least
existence of 2 of the following:
(Clinical or laboratory
hyperandrogenism or both - Oligo-
ovulation or anovulation - picture of
polycystic ovaries, after exclusion of
other causes of hyperandrogenism)
according to Rotterdam's criteria
(Fauser et al., 2004).

Management strategies for PCOS
Management of PCOS includes:

1- For irregular menstruation,
hirsutism and acne: oral
contraceptives (Badawy et al., 2011).
2- For excess androgen:
spironolactone and finasteride are used
to treat manifestations of
hyperandrogenism and metformin can
reduce serum androgen levels, improve
insulin sensitivity and therefore insulin
effects, and also cause weight loss
(Badawy et al., 2011).

3- For infertility: Weight loss,
clomiphene citrate, gonadotropins,
laparoscopic ovarian drilling, and in-
vitro fertilization (IVF). Last studies
said that letrozole and metformin have
a significant effect in induction of
ovulation.

Relationship between OSAS and
PCOS

Last studies showed an unexpectedly
high incidence of OSA in females with

SVU-LIMS, 7(1):491-497

PCOS. Changes in sex steroids and
obesity could be the main causes for
increased incidence of OSA in this
disease, and there may be strong
relations between the existence and
severity of OSA and the
cardiometabolic  disturbances  that
associated with PCOS. PCOS is
distinguished by obesity, irregular
menstruation and hyperandrogenism.
These manifestations propose that
PCOS patients may be at elevated risk
for OSA (Fogel et al., 2001).There are
several studies discussed the relation
between OSAS and PCOS as
Vgontzas et al study that found the real
prevalence of OSA according to
polysomnography was 17% ( 9 of 53
PCOS patients were advised treatment
for OSA) (Vgontzas et al.,, 2001),
while Fogel et al study where
comparison between 18 overweight
patients and 18 weight and age-
matched controls, found that 66.7% of
PCOS patients had OSAS in
comparison with 16.7% of control
(Fogel et al., 2001).

Relation between hormonal
changes and incidence of OSA in
females with PCOS: There are many
researches showing introduction of
androgens to males or females can
cause apnea in unaffected person
previously (Cistulli et al., 1994).
There is also preliminary data said that
OSA females have elevated levels of
androgens than weight and age -
matched controls (Schwartz et al.,
1989). Finally, we discovered that
administration of short-term
testosterone  as  replacement  to
hypogonadal men led to a statistically
significant rising in the AHI
(Schneider et al., 1986). Biochemical
manifestations of PCOS involve
chronic anovulation and increased
serum androgen. Increased serum
androgen could predispose to OSA by
several ways. First, we know that
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testosterone can affect body
composition, increased soft tissue
deposition in the pharynx (Whittle et
al., 1999). This can reduce the lumen
of the pharyngeal airway and affect its
compliance, consequently, increase
susceptibility to collapse. It is probable
that increased levels of androgen may
affect function of dilator muscles of the
pharynx, we have found changes in
these muscles between males and
females, that maybe because of
testosterone (Popovic et al., 1995).
Fogel and coworkers study found that
AHI of overweight PCOS patients
correlated with free and total
testosterone levels (Fogel et al., 2001).
Yang and coworkers showed that total
levels of testosterone were positively
correlated with AHI in thin PCOS
females without OSA manifestations,
(Yang et al., 2009).Tock and
coworkers study showed relation
between excess androgen and presence
of OSA where 38 premenopausal
women with PCOS were included, this
study found that 50% of patients
affected by OSA, levels of free
testosterone were high, compared with
just 15% of others without increased
levels of testosterone (Tock et al.,
2014). Even after modify obesity, there
is a clear and positive correlation
between AHI or severity of sleep
disordered breathing and free levels of
testosterone (Chatterjee et al., 2014).
According to all these studies, it’s
obvious that excess androgens can
affect the incidence of OSA in subjects
with PCOS.

Relation between obesity and
prevalence of OSA in PCOS women
Obesity is a common finding in both
OSA and PCOS. Obesity may
precipitate to OSA by increasing
deposition of parapharyngeal fat
leading to upper airway, reduced
compliance of the thorax and
decreased FRC because of deposition
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of fat in abdomen and thorax, and
changes in respiratory control and
neural compensatory  mechanisms
(Punjabi, 2008). Obesity is commonly
associated with PCOS (Salehi et al.,
2004), In PCOS women, there is
typically central obesity (elevated
waist-to-hip ratio) and it is discovered
that central obesity carry a higher risk
for OSA than general obesity
(Simpson et al., 2010). This also was
illustrated in a Fogel and coworkers
study where, there was remarkable
consistence between central obesity
and AHI (Fogel et al., 2001).
Accordant with all these data,
Chatterjee and coworkers study
demonstrated that waist circumference
was higher in patients with PCOS and
OSA than the others with PCOS only,
and also positively correlated with the
OSA severity (Chatterjee et al.,
2014). These researches together
mostly involved obese patients, but in
Yang and coworkers study, which only
involving non-obese patients, found
that in spite of the AHI in PCOS cases
was not high enough to diagnose OSA,
but patients with PCOS recorded AH
events during sleep more than BMI
and age-matched control group, so the
risk of OSA 1is high in PCOS patients
away from presence of obesity (Yang
et al., 2009).

OSA and metabolic dysfunction in

PCOS
OSA consider an important cause for
pathogenesis of metabolic

complications in PCOS. Last reports
say that there might be 2 sub-forms of
PCOS,PCOS with or without OSA,
and these 2 sub-forms might be
accompanied with definite endocrine
and cardiometabolic changes, but the
group with PCOS and OSA together
carry higher risk for CVS diseases and
DM than the group without OSA and
may take benefit from treatment reduce
the severity of OSA (Nitsche et al.,
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2010).OSA is separately a well-known
risk for cardiovascular disease, insulin
resistance and type 2 DM. Insulin
resistance is also a common finding in
both disorders and hence increased
incidence of type 2 DM (Dunaif et al.,
1985) and lipid abnormalities (Wild et
al.,, 1988). Insulin resistant is
significantly higher in PCOS cases
than weight-matched controls (Dunaif
et al.,, 1989). PCOS cases have an

OSAS

AHI=5/hr of sleep

By polysomnography

upper airway narrowing—
apnea ‘hyopnea—

sleep fragmentation
Snoring, Excessive
daytime sleepiness,

witnessed apnea

Cardiovascular
disease (menestrual
Insulin resisitance &
type 2DM
Central obesity
Hyperandrogenism
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unexpectedly high prevalence of early-
onset type 2 DM (Ehrmann et al.,
1999) and consider an essential risk for
HTN, coronary vascular disorders and
dyslipidemia (Ehrmann, 2005).
Conclusion:

High prevalence of OSAS in PCOS, so
patients with PCOS, especially those
with increased central obesity, should
be accurately asked about symptoms
suggestive of sleep apnea (Fig.1).

PCOS

Ovulatory dysfunction

irregularity- infertility)
Hyperandrogenism
(Acne- Hairsutism-
Androgenic alopecia)
Polycystic ovarian
morphology

in ultrasound

Fig.1. Summary of the mechanistic association of obstructive sleep apnea in
polycystic ovary syndrome
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