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Abstract

Background:- Obstructive sleep apnea syndrome (OSAS) and Alzheimer’s disease (AD)
are really widespread chronic diseases with increasing impact on the elderly group in our
society. Nowadays, many causes of obstructive sleep apnea are well identified, while
Alzheimer’s disease related mechanism are still not recognized, challenging the arrival to
an actual treatment. Cognitive impairment is a clinical recognized consequence of
obstructive sleep apnea, which is a result of intermittent hypoxia, disruptions of sleep
architecture, oxidative stress, hemodynamic and transthoracic pressure changes, all of
these factors increase the Alzheimer’s disease risk in patients with obstructive sleep
apnea. On the other hand, Alzheimer’s disease can aid the emergence of obstructive sleep
apnea by revealing serotonin and acetylcholine deficit; which are vital neurotransmitters
for upper airway patency.

Purpose of this review article: - it aims to focus on the pathophysiologic relationships
between Alzheimer’s disease and obstructive sleep apnea and the role of early detection
and treatment of obstructive sleep apnea on the evolution of Alzheimer’s disease.
Conclusion: - Obstructive sleep apnea and Alzheimer's disease are a Two-way Street;
having a bidirectional effect on each other’s pathogenesis. Alzheimer's disease can aid
the emergence of obstructive sleep apnea which itself facilitates neuronal apoptosis and
neurodegeneration. It is a necessary for neurologist to screen obstructive sleep apnea in
any Alzheimer’s disease patient and vice versa.
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Introduction

Alzheimer’s disease (AD) and Obstruc- Obstructive sleep apnea is the most
tive sleep apnea (OSA) are both extre- common sleep-related breathing disorde-
mely widespread chronic diseases with a rrs, accounting approximately 85% of
significant impact on the world health.® the cases, whereas sleep apnea of central
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cause is less common.®) OSA is charact-
erized by repetitive events of upper air-
way obstruction during sleep, leading to
either partial or total air flow limitation,
inspite of constant respiratory muscles
effort.®

OSA is frequently associated with num-
erous comorbidities. All features of met-
abolic syndrome, specifically hyperte-
nsion, diabetes, obesity and dyslipidemia
have been accompanied with OSA. In
addition to its known direct consequence
on cognitive performance, collecting ev-
idence is nowadays supporting the role
of OSA in the pathogenesis of deme-
ntias.”) OSA severity is assessed by
apnea-hypopnea index (AHI), which
represents the total apnea and hypopnea
episodes per hour of sleep. AHI of
people with mild OSA equals 5-14 eve-
nts/hour, that of moderate OSA values
15-29 events/hour while that of severe
OSA values >30 events/hour.®

Apneas are defined as cessation in resp-
iratory airflow greater than 90% for a
duration greater than 10 seconds, while
hypopneas, are defined as reductions in
inspiratory airflow of greater than 30%
for duration >10 seconds, accompanied
by arousal or reduction in oxygen satur-
ation of at least 3%. The difference bet-
ween CSA and OSA is that a blocked
airway isn’t what prevents a person from
breathing—people with CSA experience
respiratory distress as the brain fails to
properly signal the muscles that control
breathing function.®

The first line of treatment in most OSA
patients is the continuous positive airw-
ay pressure (CPAP), that decreases the
AHI professionally and regulates the
oxyhemoglobin saturation and the freg-
uency of arousals/ awakenings by retur-
ning the upper airway patency during
sleep.”)
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Alzheimer’s disease is one of the 21st
century’s challenges. It is one of the sys-
temic neurodegenerative disorders of
unidentified etiology. It is the most
common type of dementia, representing
greater than 70% of dementia cases. The
recognized background which explains
the individual tendency for AD develop-
pment is the combination of environ-
mental and genetic factors. It is usually
associated with cognitive deficits esp-
ecially in the elderly.®

The origin of neurodegeneration differs
with various neurological diseases, abn-
ormal accumulation of specific proteins
due to failure of the cells to fold them in
their unique shape, resulting in the
formation of inclusion bodies or fibrillar
aggregates, appears to be the most com-
mon pathophysiological mechanism am-
ong these disorders.”AD is classically
characterized by progressive decline in
the memory and other irreversible
deficits in the cognition in addition to
the neuronal loss and the cerebral
atrophy.%

Relationship between AD and OSA
The relationship between AD and OSAS has
been recently suggested to be bidirecti-
onal,as being illustrated in figure, in
which one disorder affecting the other
and vice-versa."AD patients have the
tendency to present with OSA, 5 times
higher compared to age matched controls,
and nearly 50% of the patients with AD
develop OSA after their primary diagnosis.
On the contrary, OSA may accelerate the
age of onset of AD or encourage the
worsening of existing AD.®?

1- Aging in OSA and AD

Neurodegenerative disorders usually aff-
ect the elderly i.e. who are also suscepti-
ble to upper airway obstruction. Never-
theless, the high proportion of OSAS in
AD patients (53.9%) suggests that cer-
tain mechanisms of the neurodegene-
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rative pathway are related to the normal
aging-changes that affect the respiratory
system to promote the OSA develop-
ment in the elderly group.*® The
phenomenon of the lower ventilatory re-
action to both hypoxia and hypercapnia
with aging seems to be related to:-

» The reduction of the chemoreceptors
sensitivity to changes in pH, O2 and
Co2.

» The changes in the structure of the
respiratory  system with aging;
narrowing the lumen with more soft
tissue surrounding it, and reduction in
the negative pressure reflex.™

1- Genetics in OSA and AD

Genetic predisposition is another fact of
combination between OSA and AD. Car-
riers of the apolipoprotein Ee4 (APO-
Ee4) gene have greater tendency to
develop both OSA and AD, and the
detection of APOEegd+ gene in OSA
patents was associated with worse impa-
ct on the memory and the executive fun-
ctions compared to those who carrying
APOEg4. 4

2- OSA as a risk factor for AD

OSA is essentially accompanied with sl-
eep pattern disruptions, oxidative stress,
intermittent hypoxia, cardiovascular co-
morbidities.

Intermittent hypoxia, as a
consequence of OSA participates in the
emergence of AD by many mechanisms.
Firstly, intermittent hypoxia stimulates
the expression of genes associated with
cellular apoptosis and inflammation.*®
Secondly, intermittent hypoxia accele-
rates the accumulation of amyloid prec-
ursor protein (APP) in the CNS by
stimulating BACE1 (B-site amyloid pre-
cursor protein cleaving enzyme) activ-
ation.™® Thirdly, hypoxia increases the
activation of pro-inflammatory pathways
and the production of reactive oxygen
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species involving in neuronal apopt-
osis.*"

Reduced amyloid clearance and its
accumulation in brain cells, which enha-
nces the developing of AD, is considered
as a different pathway by which OSA
could increase the risk of AD by the
following mechanisms: -

» Mechanical changes in OSA :-
During the apneic episodes of OSA,
the breathing effort against the coll-
apsed airways (Mueller maneuver) is
accompanied with rising in the intra-
thoracic and intracranial pressures an-
d disturbance in hemodynamic circu-
lation which delays brain metabolites
clearance through the glymphatic sys-
tem, resulting in increased APB42 acc-
umulation in brain interstitial fluid
(ISF).1®

» Brain changes in OSA (cerebral ed-
ema): The intermittent hypoxia assoc-
iated with OSA causes cerebral ede-
ma by cerebrospinal fluid- interstitial
fluid (CSF-ISF) exchange impairm-
ent. Increased volume and thickness
of certain parts of the cortex was obs-
erved in cases with severe OSA.
These changes were noticed to reve-
rse after CPAP treatment for six mon-
ths, suggesting the occurrence of
brain edema in cases of OSA.™

3- AD as a risk factor for OSA.

Impairment in cholinergic transmission
that found in AD can promote the deve-
loping of apnea, because cholinergic act-
ivity has an impact on the upper airway
muscle tone. Donepezil is one of central
acetylcholinesterase inhibitors which
lowers the AHI in AD patients asso-
ciated with OSA. Nevertheless, the evid-
ence to suggest the use of this medic-
ation in treatment of OSA in AD patients
is insufficient.®” Also structures of gray
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matter and white matters that control
motor response are affected in patients
with AD either by neuronal loss or accu-
mulating pathology and that possibly
promoting their susceptibility for devel-
oping OSA.?Y

Use of CPAP in AD patients
Considering that OSA is a probably trea-
table disease, its early recognition and
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Figure (1) Obstructive sleep apnea and Alzheimer's disease relationship.
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on slowing down the progression of de-
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ting.*

4 Quality of sleep

Sleep-disordered
breathing

4 Slow-wave sleep

Inflammatory
cascade

4 Neurocognitive
function

t Ap brain interstitial
fluid levels

Astrocyte
dysfunction

___________________

24

Better assessment of the involved mechanisms either being genetic or
environmental factors and development of knowledge on this bidirectional relationship should be

continued.

Conclusions

Obstructive sleep apnea and Alzheimer's
diseases are a two-way street; having a
bidirectional effect on each other’s
pathogenesis. AD can aid the emergence
of OSA, and OSA also promotes neur-
onal apoptosis and neurodegeneration.
Since no restorative treatment for AD is
now available, early diagnosis of OSA in
AD patient can help in delaying progr-
ession of the disease.
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