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ABSTRACT

Obstructive sleep apnea/hypopnea syndrome (OSAHS) has important implications in
afflicted patients’ overall management from critical care units to outpatient clinics. This clinical
review addresses up-to-date recommendations from professional organizations, such as
the American Academy of Sleep Medicine, and puts management in context of patients with
comorbid neurocognitive disorders (such as vascular or Alzheimer’s dementia). For example,
recent studies have found a potential bidirectional relationship between the disease process
OSAHS and neurocognitive disorders or other psychiatric disorders found in older people. It
is important to consider possible general medical and psychiatric contributors to severity of

OSAHS, particularly in geriatric patients.
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INTRODUCTION

Obstructive sleep apnea/hypopnea syndrome
(OSAHS) is a primary sleep disorder with disordered
breathing that has significant ramifications in cardiac,
neurologic, and psychiatric disorders. The primary
symptoms of OSAHS are nocturnal breathing distur-
bances (such as snoring or pauses of breathing during
sleep) or excessive daytime sleepiness and otherwise
unrefreshing sleep.” The pathophysiology of this dis-
order explains its impact on a range of body systems,
which results from episodes of reduced ventilation for
at least 10 seconds and is commonly associated >3%
drop in oxygen saturation or interrupted sleep.” The
reduced ventilation contributes to a buildup of carbon
dioxide (CO,), further complicating ventilatory control
during sleep and resulting in central nervous system
(CNS) arousal. The CNS arousal can either contribute
to nocturnal awakenings or fragmentation of normal
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sleep stages. The improper ventilation associated with
OSAHS also explains its impact upon cardiovascular
health by disrupting autonomic fluctuations and hemo-
dynamic changes associated with normal sleep that
are typically cardioprotective.? The range of adverse
cardiovascular effects includes hypertension, cardiac
arrhythmias, pulmonary hypertension, coronary artery
disease, and stroke.'

There is a consensus in the literature that OSAHS
is associated with advanced age and to a greater
extent in patients with neurocognitive disorders,
such as Alzheimer’s dementia. Further discussion
of the pathophysiology and importance of address-
ing OSAHS in patients with neurocognitive disorders
specifically is discussed later in this review. Despite
the association between OSAHS and dementia dis-
orders, studies regarding the prevalence of OSAHS
in patients with dementia are limited. A 1991 study
found that 43% of 235 studied individuals ages
65-years-old and older admitted to a skilled nurs-
ing facility had an apnea index > 5 and 60% and > 5
respiratory disturbance index.® In this same sample,
96% of patients able to complete the Mattis Dementia
Rating Scale showed some dementia (score < 145).
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A more recent Italian multi-center study in 2012 found
the prevalence of sleep-disordered breathing up to
60% in a population consisting of individuals with mild
cognitive impairment and other dementias.* A more
recent metanalysis of 5 cross-sectional studies in
2016 found that there is a 5.05 aggregate odds ratio
in 90 patients affected by Alzheimer’s dementia rela-
tive to 146 healthy controls.®

Addressing OSAHS in patients with neurocog-
nitive dysfunction requires a multi-tiered approach,
which includes assessing for and treating: 1. any other
comorbid primary sleep disorders (such as obstruc-
tive sleep apnea), 2. psychiatric comorbidities, and 3.
associated symptoms or medical conditions that sec-
ondarily interrupt sleep quality.® The management of
OSAHS is discussed elsewhere."” The remainder of
this article will discuss the management of psychiatric
comorbidities and associated symptoms or medical
disorders that secondarily interrupt sleep quality.

COMORBID PRIMARY SLEEP DISORDERS

Besides OSAHS, other primary sleep disorders
that are critical to address include rapid eye movement
(REM) sleep disorders, insomnia, and hypersomnia
(Table 1).8 When managing restless leg syndrome,
consideration of a pre-existing major depressive dis-
order diagnosis may guide therapy to dopamine ago-
nists after a trial of iron replacement therapy.® It can
be important to consider the possibility of insomnia or
hypersomnia as a second diagnosis in some patients
with OSAHS. An insomnia disorder should be consid-
ered when there is significant delay in sleep onset in
patients, which would contribute to symptoms found
in patients with OSAHS. Excessive daytime sleepi-
ness that is strongly associated with the poor sleep
quality resembles hypersomnia clinically but may lack
risk factors, such as obesity or symptoms, such as
loud snoring or pauses in breathing during sleep seen
in OSAHS. Therefore, persistent hypersomnia that is
not associated with characteristic sleep changes by
polysomnography in a sleep study or otherwise not
responsive to CPAP should prompt re-evaluation for
a hypersomnolence disorder.®

Cognitive behavioral therapy for insomnia (CBT-I)
has the strongest evidence for efficacy among other
non-pharmacologic interventions for primary insomnia

in the general adult population.' Cognitive behavioral
therapy for insomnia involves a multimodal approach
that optimizes patients’ attitudes and thoughts regard-
ing sleep and introduces behavioral interventions com-
monly referred to as “sleep hygiene” (such as sleep
restriction, stimulus control). Cognitive behavioral
therapy for insomnia also improves CPAP adherence
based on a 2019 study which included 145 patients
with OSAHS." This is promising since CBT-I is a lead-
ing nonpharmacologic intervention for patients with
insomnia. There are free online CBT-I programs avail-
able in smartphone app form, of which CBT-I Coach
developed by the Veteran Affairs Health Care System
was found to be superior in usability and implementa-
tion of CBT-l among 12 other insomnia therapy smart-
phone apps.'?

When considering pharmacologic agents for a
condition, such as primary insomnia, trazodone is
generally tolerated well in patients with neurodegen-
erative disorders, such as Alzheimer’s dementia, and
did not increase hypoxemia in a small 2015 study of 15
patients with OSAHS." The use of benzodiazepines
and other sedatives in patients with neurocognitive
disorders is strongly discouraged due to the increased
risk of causing more cognitive impairment and an
increased risk of delirium." Overall the evidence
supporting pharmacotherapies is limited in patients
affected by neurocognitive disorders secondary to
Alzheimer’s dementia and was reviewed in a recent
Cochrane review of pharmacotherapies for sleep dis-
turbances in Alzheimer’s disease.’ Only melatonin,
trazodone, and ramelteon met inclusion criteria in this
review. Melatonin and ramelteon did not have signifi-
cant benefit in patients with Alzheimer’s disease. Only
trazodone at 50 mg showed definite benefit, but larger
studies are needed to thoroughly evaluate risks and
benefits in these patients. The tricyclic antidepres-
sant, doxepin, is the only drug in its class at low doses
(<6 mg/day) which has a safety profile comparable to
placebo.' Other tricyclic antidepressants are consid-
ered a safety concern in these patients for treatment
of insomnia, due to being highly anticholinergic and
causing orthostatic hypotension. Mirtazapine is an
antidepressant that is well tolerated in older patients
with depression complicated by insomnia and weight
loss; however, studies are limited on its possible bene-
fits for insomnia in patients with Alzheimer’s dementia.
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Table 1. Review of Pertinent Comorbidities or Contributors to Poor Sleep Quality and Relationship with OSAHS

RELATIONSHIP MANAGEMENT REFERENCES
SLEEP QUALITY MODIFIERS
NOCTURIA Interferes with sleep Nonpharmacologic Kowalik, et al. (2018)*
BPH interventions
OAB o.-1-inhibitors, Surgery
Antimuscarinics
RESTLESS LEG SYNDROME | Interferes with sleep Iron Supplementation Reviewed by Ooms &
MILD 0-2-8 Calcium Channel Ju (2016)°
CORMOBID NEUROPATHY Ligands AASM Guidelines (2012)°®
SEVERE o-2-0 Calcium Channel Garcia-Borreguero, et al.
COMORBID MDD OR DM Ligands (2013’
Dopamine Agonists
Dopamine Agonists
PRIMARY SLEEP DISORDERS
INSOMNIA Can be comorbid with Sleep hygiene, CBT-1 Sweetman, et al. (2019)"!
OSAHS and worsen Trazodone Smales, et al. (2015)"
symptomatology by delay |Sedatives with caution
of sleep onset, for example
PRIMARY REM DISORDERS |Interferes with sleep Trazodone Smales, et al. (2015)"
Sedative medications should
be used with caution
PSYCHIATRIC DISORDERS
ALZHEIMER’S DEMENTIA | Possibly bidirectional in Reviewed elsewhere Osorio, et al. (2015)*
terms of Alzheimer’s Reviewed by Ooms &
dementia and OSAHS Ju (2016)°
severity
VASCULAR DEMENTIA OSAHS is a contributor Addressing vascular Kim, et al. (2013)*
to vascular events that risk factors (e.g., Reviewed in®*
precipitate Vascular dyslipidemia,
dementia hypertension, or OSAHS)
MAJOR DEPRESSIVE Median prevalence of 48.1% | Anti-depressants Reviewed in?!
DISORDER Possible bidirectional Such as, mirtazapine in Edwards, et al. (2015)*
relationship between depression complicated by | Gagnadoux, et al. (2014)*°
MDD and OSAHS. insomnia and weight loss | Habukawa, et al. (2010)*°
Schwartz, et al. (2005)*

Abbreviations: AASM = American Academy of Sleep Medicine, ADA = American Diabetes Association; AHA = American Heart Association; BPH = Benign
prostatic hyperplasia; CBT-I: Cognitive behavioral therapy for insomnia; DM = Diabetes mellitus; MDD = Major depressive disorder; OAB = Overactive bladder.

Suvorexant is an orexin

receptor antagonist

that has demonstrated efficacy in treating insomnia
in adults, including those of older age.'®'” A recent
study using polysomnography assessment of suvo-
rexant in patients with probable Alzheimer’s disease

and comorbid insomnia found improvements in mean
total sleep time of 28 minutes, which exceeds the
American Academy of Sleep Medicine’s recommen-
dation of 20 minutes for clinically significant differ-
ences in comparison to placebo.’® With more studies

The Southwest Respirvatory and Critical Care Chronicles 2021;9(39):41-47

43



Barrett et al.

Management of Obstructive Sleep Apnea/hypopnea Syndrome in Neurocognitive Disorders

OSAHS Diagnosis established by a
clinician and corroborated by
objective sleep testing

l

Pursue PAP therapy per AASM

Clinical Guidelines (Patil et al.,

2019) & address potential non-
compliance

Optimize management of
comorbidities, such as for
hypertension or diabetes mellitus

v v ¥
A f . leen disord Assess for contributors to poor sleep
$5€8s 1or primary siecp diSorders Assess underlying NCDs and for quality

REM, Primary Insomnia,

H . MDD Nocturia, RLS, Caffeine/Tobacco/
ypersomnia Drug use, Behavioral Factors
¥ v ¥

Non-pharmacologic
- CBT-I for Primary Insomnia

Pharmacologic
- Trazodone for patients with

NCDs preferred

- Benzodiazepines for REM
behavior disorders (e.g.,
clonazepam)

Non-pharmacologic
- Limiting nighttime disturbances

or light exposure near bedtime
(“Sleep Hygiene™)
- Therapy, such as CBT for MDD

Pharmacologic
- Antidepressants for MDD

- Acetylcholinesterase inhibitors
for NCDs, such as Alzheimer’s

Non-pharmacologic
- Bedside urinals

- Limiting nighttime fluid intake,
tobacco, or caffeine use
- “Sleep Hygiene”

Pharmacologic
- Respective therapies for nocturia

or RLS
- Nicotine replacement/cessation
therapy

Figure 1. Algorithm integrating management of contributors to reduced sleep quality characteristic of OSAHS.
Adapted and modified from SP Patil, ez al. (2019), the Clinical Practice Guideline from the AASM. * = Benzodiazepines

should be avoided or used in caution in patients with NCDs.

Abbreviations: AASM = American Academy of Sleep Medicine; CBT-I = Cognitive behavioral therapy for insomnia;
MDD = Major depressive disorder; OSAHS = Obstructive sleep apnea hypopnea syndrome; PAP = Positive airway
pressure; REM = Rapid eye movement stage sleep disorders; RLS = Restless leg syndrome.

in patients with neurocognitive disorders, pharmaco-
logic agents with more evidence for benefit in insom-
nia may be identified.

PsycHIATRIC COMORBIDITIES

A consensus of literature links OSAHS and mul-
tiple types of psychiatric disorders, which range from
neurocognitive disorders (NCD) to mood disorders.®?°
Besides the direct effect of excessive daytime sleep-
iness upon cognitive functioning, the abnormal sleep
fragmentation found in OSAHS may have long term

effects upon neurocognitive functioning by dysregu-
lating cerebral microvascular and neurovascular sys-
tems by hypoperfusion, endothelial dysfunction, and
neuroinflammation.?' Dysregulation of cerebral vascu-
lar systems is associated with neurovascular comor-
bidities, such as cerebrovascular accidents (CVA),
that directly contribute to the stepwise progression of
major or minor vascular NCD.? Notably, the severity
of OSAHS symptoms has been reported to be an inde-
pendent risk factor for cerebral white matter changes
identified by brain magnetic resonance imaging that are
typically prodromal of vascular NCD.?® The effects of
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OSAHS is not isolated to major or minor vascular NCD.
There are also demonstrated associations with NCD
due to Alzheimer’s disease. A significant study, which
was a secondary analysis of the Alzheimer’s Disease
Neuroimaging Initiative cohort, was published in 2015
and demonstrated that OSAHS was associated with an
earlier onset of cognitive decline.?* Further, the study’s
findings of patients that were on continuous positive air-
way pressure (CPAP) suggested that CPAP treatment
of OSAHS may delay progression of cognitive impair-
ment. A recent review in the Journal of Alzheimer’s
Disease (2019) discussed mechanisms which included
basic science evidence that OSAHS may potentiate
neuropathological mechanisms that increase sever-
ity of Alzheimer’s dementia (e.g., through the chronic
effects of the disruption of sleep architecture and neu-
roinflammatory processes).?®

A complete history is necessary for the assess-
ment of sleep and circadian disturbances in any pop-
ulation, including those affected by dementia. Given
that some demented patients may not recall symp-
toms accurately, a collateral history of symptoms
suggestive of primary sleep disorders from caregiv-
ers is essential.® Similarly, there are barriers to CPAP
compliance in patients with neurocognitive disorders
such as dementias. Barriers may be addressed by
educating caregivers on the proper use. In a study
that analyzed CPAP compliance in 30 patients with
Alzheimer’s dementia randomized to sham and CPAP,
patients with Alzheimer’s dementia wore CPAP for an
average of 4.8 hours per night at home.?® Notably, the
severity of dementia symptoms was not correlated
with CPAP compliance.

The associated sleep disturbances and decreased
energy in OSAHS can contribute to major depressive
disorder, and multiple studies have demonstrated
this objectively as recently reviewed by Kerner and
Roose (2016) in the American Journal of Geriatric
Psychiatry.?' The literature collectively suggests a bidi-
rectional interaction between management of major
depressive disorder and OSAHS in geriatric patients.
For example, treatment of depression with antidepres-
sants in patients with comorbid OSAHS resulted in
improvement in cerebrovascular reactivity by neuroim-
aging, which is indirectly associated with improvement

of OSAHS symptoms.?” Compliance with CPAP alone
in patients with comorbid OSAHS has been found to
significantly improve depressive symptoms in several
studies by patient rated depression scales.?®*' A 2008
case report exemplified the importance of assessing
for comorbid sleep disorders as contributors to the
symptoms associated with depression, such as sui-
cidal ideation. This patient had a rapid resolution sui-
cidal ideation in the setting of obstructive sleep apnea
with initiation of CPAP even without the administration
of an antidepressant medication.*

OTHER COMORBIDITIES OR CONTRIBUTORS TO
REDUCED SLEEP QUALITY

There are other comorbidities in these patients
that contribute to poor outcomes or sleep disturbances
(Table 1).6% This includes addressing comorbidities
or concomitant factors, as reviewed elsewhere, such
as hypertension,® dyslipidemia,*® diabetes mellitus,*
inadequate pain management, nocturia,® restless leg
syndrome,®®8 use of substances that interact with sleep
(e.g., tobacco, alcohol, caffeine), and light or noise
exposure in the evening. Symptoms, such as noc-
turia, can be addressed without medication by limiting
of nighttime fluid intake and daily caffeine intake and
using bedside urinals.>” However, the diagnosis and
treatment of the underlying condition (such as benign
prostatic hyperplasia or overactive bladder) may be
necessary.>’

CONCLUSIONS

It is important to address previously diagnosed
or suspected OSAHS in patients in clinical settings
that range from critical care units to outpatient clin-
ics. While a recent study has found that OSAHS may
not be an independent risk factor for the incidence of
post-operative/critical care delirium, the current con-
sensus of the literature suggests that both the mech-
anisms and severity of OSAHS are associated with
prolonged duration of delirium in the critical care set-
ting. For outpatient management, OSAHS is a definite
contributor to increased mortality through its effects
on multiple body systems. Considering these find-
ings,***! the authors of this review can make some
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recommendations to consider treatment of psychiat-
ric comorbidities when no improvements are observed
within one month of initiating CPAP. In patients with
depressive symptoms consisting primarily of fatigue,
decreased energy, and concentration in the setting
of sleep disturbances, the authors of this review rec-
ommend initiating separate treatment for depression
by 1 month. The presence of anhedonia or suicidal-
ity, even within one month of initiating CPAP, should
prompt initiation of treatment for depression or an
emergent referral to an inpatient facility, respectively.
Persistent neurocognitive deficits either confirmed by
neuropsychologic testing or MMSE one month after
initiation of CPAP should prompt further evaluation of
a separate neurocognitive disorder. Clinicians need
to remember the importance of addressing other pos-
sible general medical and psychiatric contributors to
severity of OSAHS, particularly in geriatric patients.
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