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Obstructive sleep apnea (OSA) is a highly preva-
lent sleep disorder with serious cardiovascular1–3

and neurocognitive consequences.4 Importantly,
the currently available treatments have been
shown to improve both the physiologic and the
metabolic consequences of OSA and possibly
even increase survival in those individuals in

whom the intervention effectively treats the disor-
der. However, a major concern for both patients
and clinicians is that in many cases the current
treatments (discussed later) are either poorly toler-
ated (both initially and long-term adherence) or
only resolve OSA in a proportion of patients.
Therefore, understanding OSA pathophysiology
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KEY POINTS

� Despite the existence of several treatments for obstructive sleep apnea (OSA), it is difficult for cli-
nicians to know which therapy to recommend for a particular individual because they are either
poorly tolerated or only resolve OSA in a proportion of patients.

� Recent evidence has highlighted that OSA is a multifactorial disorder, whereby each individual has
OSA due to a combination of different pathophysiologic traits.

� Given this evidence, the concept of personalized medicine and the need for individualized therapy
for OSA patients is now receiving a wealth of attention.

� Tools have now been developed to quantify deficits in specific physiologic traits contributing to
OSA in a given individual.

� The development of such tools provides clinicians with a new way to systematically determine what
treatment options are best suited for individual patients, paving the way toward personalizing the
treatment of OSA.
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and developing efficacious treatments are clinical
imperatives.

CURRENT TREATMENT OPTIONS FOR
OBSTRUCTIVE SLEEP APNEA PATIENTS
Continuous Positive Airway Pressure

Continuous positive airway pressure (CPAP) is the
current gold-standard treatment forOSAandworks
by pneumatically splinting open the upper airway to
the point that airway obstruction is not possible.
CPAP therapy is exceedingly effective in abolishing
OSA and improves hypoxemic and sleep quality
parameters.5–7 Furthermore, it has been shown to
improve daytime sleepiness and quality of life as
well as reduce hypertension and the risk of fatal
and nonfatal cardiovascular events.8–10 For these
reasons, clinicians usually recommend CPAP as
the first-line treatment for OSA. Despite its effec-
tiveness, CPAP is poorly tolerated bymany individ-
uals, with up to 50% of patients unable to tolerate
or adhere to therapy beyond 3 months.11,12

For those that refuse or cannot tolerate this
treatment, clinicians often consider trialing alterna-
tive treatments/interventions such as mandibular
advancement splints (MAS), upper airway surgical
procedures, or weight loss.

Mandibular Advancement Splints

MAS devices work by repositioning the tongue
and bringing the mandible forward, thereby tight-
ening the soft tissue and muscles of the upper
airway and increasing the lateral cross-sectional
dimensions and overall volume of the airway.13

Between w48% and 64% of patients can be
effectively treated with a MAS device (defined as
reducing the apnea-hypopnea index [AHI] to
<5 events/h), although this varies substantially be-
tween studies (in part due to the definition used
for treatment success).14 Although in general
MAS therapy is less effective in reducing the AHI
compared with CPAP, the improvement in other
important patient health outcomes (ie, daytime
sleepiness, neurobehavioral, and blood pressure)
with MAS therapy appears to be equivalent to
CPAP.15,16 A potential reason for the equivalent
effects of CPAP and MAS on these health out-
comes may be attributed to a higher adherence
to MAS therapy offsetting the greater treatment
efficacy of CPAP.15

Upper Airway Surgery

Although less commonly used compared with
CPAP or MAS, various surgical procedures are
also used clinically for the treatment of OSA.
Most often these are last resort options, typically

only initiated once a patient has demonstrated
noncompliance with CPAP or MAS. The most
common surgical treatment of OSA is a procedure
called an uvulopalatopharyngoplasty or UPPP,17

which involves the removal of the tonsils and ade-
noids as well as a “tightening” of the soft palate.
However, there are several other procedures sur-
geons consider, each targeting different structures
in the airway, including: nasal surgery, tonsillec-
tomy, various palatal procedures, tongue base
reduction and repositioning surgeries, maxillo-
mandibular advancements (MMA), and in rare
cases, tracheostomy.18 Nonetheless, similar to
MAS therapy, the treatment success of these pro-
cedures varies considerably in the literature. This
variability may be attributed to the type of proce-
dure, characteristics of the patients undergoing
surgery, and definitions of treatment success.19

Weight Loss

Obesity is a leading risk factor for OSA.20 Accord-
ingly, weight loss via lifestyle interventions (diet,
exercise, or both) for overweight or obese OSA pa-
tients is commonly recommended by clinicians,
not only to lessen the severity of OSA but also to
offset the wealth of obesity-related health prob-
lems. Systematic review and meta-analysis of
intensive weight loss interventions suggest that
these can significantly reduce both the body
mass index (BMI) and the AHI; however, resolution
of OSA is only achieved in a minority of individ-
uals.21,22 Surgical weight loss procedures are typi-
cally used in cases of severe obesity and have
been shown to have a greater efficacy in reducing
BMI and AHI compared with lifestyle interven-
tions.23 Such procedures result in reducing the
AHI by an average of 71%; however, complete
resolution of OSA is still uncommon (less than
38%), with many patients demonstrating a residual
AHI in the moderate severity range.24

Summary

Notably, a common finding among the non-CPAP
interventions is that they resolve OSA in only a
portion of patients, and the success rate between
studies varies dramatically.14,24,25 Importantly, all
of the current treatments for OSA use an overly
simplistic “one-size-fits-all” approach that fails to
take into account the multiple “phenotypes” now
recognized to comprise OSA. Given that the
concept of precision or personalized medicine is
gaining in popularity for the treatment of a variety
of diseases, there is now a great deal of mo-
mentum to develop an individualized approach to
treating OSA, whereby newer treatment strategies
personalized to an OSA patient’s requirements
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