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Obstructive sleep apnea (OSA) is a common disease that is often under-diagnosed and under-treated in all ages.

The conventional diagnostic and therapeutic approaches for adults with OSA are usually based on clinical

assessments, followed by polysomnography (PSG) or respiratory polygraphy (RPG) in a sleep lab or at home

(HSAT: home sleep apnea testing), and treatment decisions. With this approach, it could be unadvisable for

physicians to decide the treatment approach for OSA without evaluating AHI.
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1. Overview

Continuous positive airway pressure (CPAP) therapy is an optimal treatment for adults with severe obstructive

sleep apnea (OSA), as it has been demonstrated previously . However, there are some patients who do not

tolerate positive airway pressure (PAP) therapy. Patients with OSA-associated asthma or chronic obstructive

pulmonary disease (COPD) as comorbidities (OLDOSA: obstructive lung disease and OSA) should have a

personalized approach to devise an optimal treatment plan.

2. Personalization of OSA with Phenotype Approach

The phenotypic stepwise approach is one of the strategies to optimize treatment efficacy for patients with OSA.

The definition of OSA phenotypes is described as the combination of disease features and clinical relevance of

OSA (symptoms, response to treatment, health status, and quality of life) . Based on the clinical symptoms of

each individual patient, physicians must have a personalized approach. Depending on the personalization of

phenotypic characteristics of patients, the response to treatment of each individual patient is also different.

Adherence to CPAP therapy might be more difficult with greater possibility of failure in patients with OSA

complicated by anxiety disorders or depression. Although there are not enough data reported on symptom-based

phenotypes to achieve a high therapeutic effect, the personalization of OSA management in adults should be

performed, and based on the specific symptoms and populations.

The personalization of OSA management based on AHI may be considered as a corner stone for phenotype-based

approaches, although AHI has an inaccurate reflection of OSA severity between men and women . However,
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when analyzing the PSG to determine its correlation with cardiovascular morbidity and mortality, severe nadir

hypoxemia might increase the risk of cardiovascular disease and death in patients with similar AHI. In addition,

periodic leg movements have also been found to be associated with an increased risk of cardiovascular disease

and death. Some studies have shown that the degree of hypoxia and the duration of hypoxia , or the duration of

respiratory events  can replace the AHI when assessing the degree of OSA severity.

The personalization of OSA management based on the phenotype treatment response is also an approach that

helps to achieve good efficacy. Prescribing CPAP therapy is the optimal treatment option for adult patients with

severe or moderate symptomatic OSA because the majority of OSA patients tolerate this treatment well. Therefore,

CPAP therapy focus on additional objectives such as lowering blood pressure, stabilizing blood glucose, and

improving life expectancy . There are a few patients with OSA who still have residual AHI despite optimal titration

of CPAP pressure. This may be due to the development of central apnea after PAP treatment.

The personalization of OSA management needs more data on specific clinical and functional features of OSA to

refine the description of OSA phenotypes. This would require the connection of multiple sleep data sources for the

purpose of analyzing and synthesizing OSA-specific phenotypes.

3. Personalization of OSA with Function and
Pathophysiological Approach

In its physiopathology, OSA is mainly due to the anatomical abnormalities of the laryngo-pharynx, inducing the

narrow or complete obstruction of the upper airway during sleep. However, besides the anatomical factors, there

are also non-anatomical factors that contribute to OSA severity and complicate the treatment of OSA, including

oversensitivity to the ventilation control system, low threshold for respiratory stimulation, and poor tonus and

responsiveness of pharyngeal muscles while sleeping . These factors will influence the obstruction of the

upper airway in OSA and also determine the tolerability, adherence, and detrimental response to the treatment with

PAP .

The personalization of OSA management may help then to differentiate between OSA patients due to anatomical

structure and those not due to anatomical abnormality. Thus, it might be unreasonable to grade the severity of OSA

based on AHI alone because it limits the effectiveness of optimal therapy in patients with OSA .

For OSA patients with upper airway obstruction, in more than 50% of them, it is anatomically multi-segmental and

would require multi-level surgical intervention . However, previous studies have advocated that multi-level

surgery regarding the soft palate and the base of the tongue is safe and successful . The use of DISE can

demonstrate the level of obstruction at the base of the tongue and/or the epiglottis, and can predict the outcome of

upper airway surgery . With single-level palatal surgery, patient selection with DISE has attained better long-

term outcomes . Some suggestions for the personalized treatment of patients with OSA not due to anatomical

abnormalities are: (1) patients with OSA and with low loop gain (ventilatory response/ventilatory disturbance < 1):

an oral appliance can be used or upper airway surgery can be performed ; (2) patients with high loop gain
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(ventilatory response/ventilatory disturbance > 1): respond to supplemental oxygen and are considered

“responders” if their AHI is reduced by ≥50% with oxygen therapy and otherwise considered “non-responders” 

; (3) in patients with weak oropharyngeal muscle tone, stimulants can be used to increase upper respiratory

muscle tone . The role of myofunctional therapy in the treatment of OSA has been also emphasized in the recent

recommendations as an adjunct in the management of OSA. These recommendations suggest that this treatment

modality, consisting of exercises targeting oral and oropharyngeal structures, can lead to a reduction in the AHI and

snoring, and can improve oxygenation during sleep and daytime sleepiness .

However, the identification of the non-structural OSA patients remains a challenge because it requires more

advanced techniques such as magnetic resonance imaging (MRI) or the use of esophageal sensors in combination

with CPAP therapy to assess upper airway narrowness. These techniques are invasive and expensive .

Therefore, it is necessary to differentiate patients who could use conventional and more readily available tests,

such as PSG, RPG, or other non-invasive sleep monitoring devices which are non-invasive and easy to perform,

from those who need more advanced forms of evaluation.

In the future, personalized medicine in OSA should rely on data from randomized controlled studies, and focus on

the pathophysiological mechanisms and clinical phenotypes of patients with OSA. These multidirectional

approaches also help to find out accurate therapies and relevant solutions to treat patients with OSA or to re-

evaluate OSA patients with treatment failures. Therefore, the future diagnosis and treatment of OSA should

coordinate these multidirectional approaches to solve the individual patient’s problems related to OSA in long-term

follow-up.
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