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EDUCATION AND BEHAVIOR

➢Alcohol avoidance

➢Concomitant medications

➢Excercise

➢Weight Loss



Weight Loss 

Am J Respir Crit Care Med. 2009;179(4):320. Epub 2008 Nov 14.



TO TREAT OR NOT TO TREAT

➢ Patients with an AHI >5 but < 15  events per hour of sleep plus one or 
more clinical or physiologic sequelae attributable to OSA (excessive
daytime sleepiness, impaired neurocognitive function, mood disorders, 
insomnia, cardiovascular disease , or a history of stroke ). 

➢ Patients with an AHI ≥15 events per hour of sleep, even in the absence of 
symptoms. 

➢ Patients who perform mission critical work (eg, airline pilots, air traffic
controllers, locomotive engineers, bus and truck drivers) and have an 
AHI between 5 and 15 events per hour of sleep, even if there are no 
clinical or physiological symptoms attributable to OSA.

➢ Patients with an increased number of RERAs (eg, ≥10 per hour) and 
excessive daytime sleepiness, even if the AHI is ≤5 events per hour.

www.cms.hhs.gov/Transmittals/Downloads/R35NCD.pdf. 
Chowduri S et al. An Official American Thoracic Society Research Statement: Impact of Mild Obstructive Sleep Apnea in Adults. Am J Respir Crit Care Med. 2016 May;193(9):e37-54.



POSITIVE AIRWAY PRESSURE 
THERAPY

➢ Reduces the frequency of respiratory events during sleep

➢ Decreases daytime sleepiness

➢ Improves systemic blood pressure (BP)

➢ Lowers the risk of crashes

➢Improves erectile dysfunction

➢ Improves quality of life across a range of disease severities

Kryger M.H A.Malhotra Management of obstructive sleep apnea in adults UpToDate Nov 21, 2019



POSITIVE AIRWAY PRESSURE 
THERAPY

➢CPAP delivers positive airway pressure at a level that remains constant throughout the 
respiratory cycle. 

➢CPAPexp is similar to traditional CPAP  with the exception of allowing a transient decrease
in pressure during early expiration

➢APAP increases or decreases the level of positive airway pressure in response to a change in 
airflow, a change in circuit pressure, or a vibratory snore

➢BPAP delivers a preset inspiratory positive airway pressure (IPAP) and expiratory positive 
airway pressure (EPAP). The degree of pressure support and consequently tidal volume is
related to the difference between the IPAP and EPAP. 

➢Adaptive servo-ventilation (ASV) provides a varying amount of inspiratory pressure 
superimposed on a low level of CPAP. It can be helpful in patients who have concomitant
central apneas, which may occur as a consequence of CPAP (treatment-emergent central
apneas), patients on long-acting opioids (narcotic-induced central sleep apnea), and 
patients who have had a stroke or kidney disease (central sleep apnea due to other
conditions).

Epstein Lj et al. Clinical guideline for the evaluation, management and long-term care of obstructive sleep apnea in adults. J Clin Sleep 
Med. 2009;5(3):263.



POSITIVE AIRWAY PRESSURE TITRATION 

Alon Y. Avidan Review of Sleep Medicine 4th Edition Chapter 13 Figure 13.5



POSITIVE AIRWAY PRESSURE TITRATION 
Uncomplicated OSA : OSA that is not associated with chronic lung
diseases such as: 
➢ COPD
➢ Interstitial lung disease
➢ Sleep-related oxygen requirements
➢ Heart failure
➢ Hypoventilation syndromes

Complicated OSA: presence of conditions that place the patient at
risk of nonobstructive sleep disordered breathing such as: 
➢ COPD
➢ Heart failure
➢ Neuromuscular weakness,
➢ Hypoventilation syndromes
➢ Use of opioid medication
➢ Stroke
➢ Suspected non OSA disorders: narcolepsy, severe insomnia, 

parasomnias, movement disorders

Pack AI. POINT: Does Laboratory Polysomnography Yield Better 
Outcomes Than Home Sleep Testing? Yes. Chest 2015; 148:306. Alon Y. Avidan Review of Sleep Medicine 4th Edition Chapter 13 Figure 13.4



AT HOME APAP TITRATION VS IN-LAB MANUAL TITRATION

Thorax 2010;65:606e611. doi:10.1136/thx.2009.116756 

Conclusions:  Among patients with moderate-
severe OSA without serious co-morbidities, 
outcomes at 1 month indicate that APAP 
titration is more cost-effective than manual
laboratory titration to determine an 
appropriate pressure for CPAP for long-term
use. 



Results: Of 373 participants, approximately one-half in each study arm remained eligible 
(AHI ≥15) to continue in the study. At 3 mo, PAP usage (nightly time at pressure) was 1 
hr greater: 4.7 ± 2.1 hr (HOME) compared with 3.7 ± 2.4 hr (LAB). Adherence 
(percentage of night used ≥ 4 hr) was 12.6% higher: 62.8 ± 29.2% compared with 49.4 ±
36.1% in the HOME versus LAB. Acceptance of PAP therapy, titration pressures, 
effective titrations, time to treatment, and ESS score change did not differ between 
arms.
Conclusions: A home-based strategy for diagnosis and treatment compared with in-
laboratory PSG was not inferior in terms of acceptance, adherence, time to treatment, 
and functional improvements.

Rosen et al. Sleep. 2012 Jun 1; 35(6): 757–767.



POSITIVE AIRWAY PRESSURE IN-LAB MANUAL TITRATION ADEQUACY 

➢Optimal–Reduces the respiratory disturbance index (RDI) <5 for at least 15 minutes; supine rapid eye
movement (REM) sleep should not be interrupted by spontaneous arousals or awakenings.

➢Good–Reduces the RDI ≤10 or by 50 percent if the baseline RDI <15; supine REM sleep should not be 
interrupted by spontaneous arousals or awakenings.

➢Adequate–Does not reduce the RDI ≤10 but reduces the RDI by 75 percent from baseline (especially in 
severe OSA patients), or one in which the titration grading criteria for optimal or good are met with the 
exception that supine REM sleep did not occur at the selected pressure.

➢Inadequate–A titration that does not meet any one of the previous grading criteria.

Kushida CA Clinical guidelines for the manual titration of positive airway pressure in patients with obstructive sleep apnea. J Clin Sleep Med. 2008;4(2):157.



AT HOME APAP TITRATION ADEQUACY

Successful or adequate APAP trial : 

➢Mean use of 6 hours per night

➢A device-calculated apnea-hypopnea index (AHIFlow) ≤10 events per hour and a normal leak profile (which is
dependent on the individual device manufacturer, mask type, and proprietary algorithm)

➢Symptoms must also be considered in assessment of treatment success, as the AHIFlow is based on 
proprietary algorithms and has received only limited study

Freedman et al. Mode selection for positive airway pressure titration in adults with obstructive sleep apnea UpToDate Apr 18 ,2019 



KEY POINTS FOR AT HOME APAP TITRATION 

➢ Choose the right patient
➢ Mask Fitting and Patient Education
➢ Daytime Nap acclimatization
➢ Program APAP for a brief period ( 2 to 7 nights)
➢ Switch to o a fixed pressure (90th or 95th percentile) 

Susheel P. Patil. Et al Treatment of Adult Obstructive Sleep Apnea With Positive Airway Pressure:  An American Academy of Sle ep 
Medicine Systematic Review, Meta-Analysis,  and GRADE Assessment Journal of Clinical Sleep Medicine, Vol. 15, No. 2 Feb. 2019 



APAP VS CPAP 



APAP VS CPAP 



APAP VS CPAP 



ONE MASK FITS ALL ?



Impact of the type of mask on the effectiveness of and adherence to continuous positive 
airway pressure treatment for obstructive sleep apnea

Andrade Rg et al. J Bras Pneumol. 2014 Nov-Dec;40(6):658-68. doi: 10.1590/S1806-37132014000600010.



FOLLOW UP 

➢First Visit after 1 to 8 week of therapy

➢Centers for Medicare and Medicaid Services require evaluation no longer than 90 
days after PAP therapy starts.

➢Symptoms Evaluation ( snoring, mask tolerance, and oronasal effects)

➢Device-recorded data review

Freedman et al. Mode selection for positive airway pressure titration in adults with obstructive sleep apnea UpToDate Apr 18 ,2019 



ADHERENCE WITH PAP TREATMENT 

➢The Centers for Medicare and Medicaid Services (CMS) requires 4 hours per night for five out of seven
nights.

➢29-83% percent of patients are nonadherent, when nonadherence is defined as a mean of ≤4 hours of use per 
night 

➢ Patients generally make the decision to adhere to CPAP therapy early during the first week of therapy

➢Patients who used CPAP for more than two years increased their duration of use approximately eight
minutes per night during each year of therapy

Weaver et al . Adherence with continuous positive airway pressure (CPAP)UpToDate Oct 09 ,2019 



INTERVENTIONS TO PROMOTE ADHERENCE

➢Pressure ramp

➢Humidification

➢Pressure relief

➢Air leaks

➢Intimacy

➢Aerophagia

Weaver et al . Adherence with continuous positive airway pressure (CPAP)UpToDate Oct 09 ,2019 



SIDE EFFECTS OF PAP AND POTENTIAL INTERVENTIONS 

Adapted by Alon Y. Avidan Review of Sleep Medicine 4th Edition Chapter 14 Table 14.3 



OTHER THERAPEUTIC OPTIONS

➢ Sleep position treatment  

➢Oral appliance Therapy

➢ Surgical Therapy

➢Hypoglossal Nerve Stimulators

➢ Pharmacologic Therapies



POSITIONAL OSAS TREATMENT 



POSITIONAL OSAS TREATMENT 

• Prospective multicenter randomized crossover trial 

• Naive participants with POSA 

• (AHI ≥ 15 events/h and nsAHI < 10 events/h) or (AHI > 10 and 
< 15 events/h with daytime sleepiness and nsAH < 5 events/h).

NightBalance Sleep Position Treatment Device Versus AutoAdjusting PositiveAirway Pressure for Treatment of Positional Ob
structive Sleep Apnea. Berry RB , Uhles ML, Abaluck BK, Winslow DH, Schweitzer PK, Gaskins RA Jr, Doekel RC 
Jr, Emsellem HA. J Clin Sleep Med. 2019 Jul 15;15(7):947-956. 

Conclusions: Treatment with SPT resulted in non 
inferior treatment efficacy and greater adherence compared to APAP in 
ePOSA suggesting that SPT is an effective treatment for this group.

https://www-ncbi-nlm-nih-gov.proxy.unimib.it/pubmed/?term=Berry%20RB%5BAuthor%5D&cauthor=true&cauthor_uid=31383231
https://www-ncbi-nlm-nih-gov.proxy.unimib.it/pubmed/?term=Uhles%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=31383231
https://www-ncbi-nlm-nih-gov.proxy.unimib.it/pubmed/?term=Abaluck%20BK%5BAuthor%5D&cauthor=true&cauthor_uid=31383231
https://www-ncbi-nlm-nih-gov.proxy.unimib.it/pubmed/?term=Winslow%20DH%5BAuthor%5D&cauthor=true&cauthor_uid=31383231
https://www-ncbi-nlm-nih-gov.proxy.unimib.it/pubmed/?term=Schweitzer%20PK%5BAuthor%5D&cauthor=true&cauthor_uid=31383231
https://www-ncbi-nlm-nih-gov.proxy.unimib.it/pubmed/?term=Gaskins%20RA%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=31383231
https://www-ncbi-nlm-nih-gov.proxy.unimib.it/pubmed/?term=Doekel%20RC%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=31383231
https://www-ncbi-nlm-nih-gov.proxy.unimib.it/pubmed/?term=Emsellem%20HA%5BAuthor%5D&cauthor=true&cauthor_uid=31383231
https://www-ncbi-nlm-nih-gov.proxy.unimib.it/pubmed/?term=Berry+R.+B.%2C+Uhles+M.+L.%2C+Abaluck+B.+K.%2C+Winslow+D.+H.%2C+Schweitzer+P.+K.%2C+Gaskins+R.+A.+Jr%2C+Doekel+R.+C.+Jr+%26+Emsellem+H.+A.+(2019).+NightBalance+sleep+position+treatment+device+versus+auto-adjusting+positive+airway+pressure+for+treatment+of+positional+obstructive+sleep+apnea.+J+Clin+Sleep+Med.+15(7)%2C+947%E2%80%93956.


Hypoglossal Nerve Stimulators



Oral Appliance Therapy

TRDs → Tongue-retaining devices 

MRAs→Mandibular-repositioning devices

➢ Oral Appliance therapy is an effective treatment improving AHI 

and physiologic and behavioral outcomes

➢ CPAP appears superior to Oral appliance therapy in AHI 

improvement

➢ Adherence to Oral Appliance is superior to CPAP 76% at 1 

year, 62% at 4 years

➢ Periodic visits with qualified dentist and sleep physician are 

required



Pharmacologic Therapy

➢Medication that minimize symptoms ( CNS stimulant as Modafinil, Armodafinil) (Patients with residual
OSA-related daytime sleepiness despite optimal PAP therapy)

➢Medication affecting airway neuromechanical properties: 5 HT3 Antagonist (Ondansetron, Mirtazapine), 
Selective serotonin re-uptake inhibitor (Fluoxetine, paroxetine) Non sedating tricyclic antidepressant
(Protiptyline)  (NOT RECOMMENDED)

➢Medication affecting control of breathing : Medroxyprogesterone, acetazolamide, theophylline. (NOT 
RECOMMENDED)

Alon Y. Avidan Review of Sleep Medicine 4th Edition Chapter 14 



Surgical Approaches for the Management of Obstructive Sleep Apnea

Anatomic Site of Surgery Surgery

Nasopharynx Septoplasty
Turbinate reduction
Adenoidecomy/Polypectomy

Oropharynx Tonsillectomy
Uvulopalatopharyngoplasty (and variants)

Hypopharynx Midline glossectomy
Base of tongue reduction
Genioglossis advancement
Hyoid suspension
Mandibular advancement

Trachea Tracheostomy

Multiple sites Maxillomandibular advancement

Weight loss Bariatric Surgery

Surgical Therapy

Adapted by Alon Y. Avidan Review of Sleep Medicine 4th Edition Chapter 14 Table 14.4 



MULTIDISCIPLINARY APPROACH 

➢ Pulmonologist
➢ Cardiologist
➢ Otorhinolaryngologist- Maxillofacial Surgeon
➢ Nutritionist
➢ Dentist
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