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Noninvasive Positive Pressure Ventilation

Disclaimer

Clinical guidelines are developed and adopted to establish evidence-based clinical criteria for
utilization management decisions. Clinical guidelines are applicable according to policy and plan type.
The Plan may delegate utilization management decisions of certain services to third parties who may

develop and adopt their own clinical criteria.

Coverage of services is subject to the terms, conditions, and limitations of a member’s policy, as well
as applicable state and federal law. Clinical guidelines are also subject to in-force criteria such as the
Centers for Medicare & Medlicaid Services (CMS) national coverage determination (NCD) or local
coverage determination (LCD) for Medlicare Advantage plans. Please refer to the member’s policy
documents (e.g., Certificate/Evidence of Coverage, Schedule of Benefits, Plan Formulary) or contact

the Plan to confirm coverage.

Summary

Noninvasive Positive Pressure Ventilation (NPPV) may be used to treat a number of conditions, including
sleep-related breathing disorders and chronic lung disease. Sleep-related breathing disorders, such as
obstructive sleep apnea, are conditions in which abnormal breathing events during sleep are associated
with negative impacts on a person’s health. Chronic lung diseases, such as chronic obstructive pulmonary
disease (COPD), affect the ability of a person to breathe in oxygen and breathe out carbon dioxide.
When needed to treat these conditions, NPPV is accomplished by using Positive Airway Pressure (PAP)
devices. PAP devices are non-invasive and improve oxygenation and gas exchange in the lungs by

producing airflow through oral, nasal, or combination oronasal masks.

Prior to initiation of PAP therapy, a sleep study (e.g. home sleep test, attended nocturnal
polysomnography) coupled with the clinically appropriate lung testing (e.g. arterial blood gas,
pulmonary function testing) is required to confirm the diagnosis, level of severity, and most appropriate
treatment. The device must also be prescribed by a board-certified pulmonary specialist or

board-certified sleep medicine practitioner.

Definitions
“Sleep-Related Breathing Disorders” are conditions in which abnormal breathing events occur during

sleep include:




1. Obstructive Sleep Apnea (OSA)- sleep-related breathing disorder that occurs when the muscles
relax during sleep, causing soft tissue in the back of the throat to collapse and block the upper
airway. This causes reduced or complete halt in airflow despite an ongoing effort to breathe.

2. Central Sleep Apnea (CSA) syndromes are caused by post-hyperventilation central apnea, which
may be triggered by a variety of clinical conditions, and central apnea secondary to
hypoventilation, which has been described with opioid use as per American Academy of Sleep
Medicine. These types include but not limited to:

a. Primary Central Sleep Apnea

b. CSA due to Cheyne-Stokes breathing pattern

c. CSA due to Medical Condition Not Cheyne-Stokes
d. CSA due to Drug or Substance

e. Primary Sleep Apnea of Infancy

3. Complex Sleep Apnea (i.e., Treatment-Emergent Central Sleep Apnea) - defined by Centers for
Medicare and Medicaid Services as central apnea specifically identified by the persistence or
emergence of central apneas or hypopneas during the initiation of CPAP or an E0470 device
despite obstructive respiratory events have been significantly reduced. Complex sleep apnea is
distinct as obstructive or mixed apnea is present without treatment and can be worsened during
positive airway treatment.

4. Sleep-Related Hypoventilation Syndrome (SRHS) - is a syndrome with the presence of elevated
PaCO2 levels either directly (by arterial blood gas measurement) or indirectly (by end-tidal CO2
or transcutaneous CO2 measurements) and includes the following disorders:

a. Obesity hypoventilation syndrome

Congenital central alveolar hypoventilation syndrome

Late-onset central hypoventilation with hypothalamic dysfunction

Idiopathic central alveolar hypoventilation

Sleep-related hypoventilation due to a medication or substance
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Sleep-related hypoventilation due to a medical disorder

“Sleep-Study Testing” is a diagnostic test that is used to diagnose sleep-related disorders by recording a
person’s brain waves, blood oxygen levels, heart rate and breathing during sleep. Two types of
sleep-study tests are recognized in the diagnosis of sleep disordered breathing:
1. "Unattended (Home) Polysomnography (PSG)”/Home Sleep Apnea Test (HSAT) is a portable
sleep study that can be done at home without the need for a technician on-site to monitor data.
2. "Attended (Facility or Laboratory) Nocturnal Polysomnography” is a test performed overnight in
a sleep lab or facility that is administered and overseen by a technician.

"Apnea-Hypopnea Index (AHI)" is the number of apneas and hypopneas per hour of sleep recorded
during a sleep study. The AHI is commonly used to determine the severity of sleep apnea. An apnea is
defined by the cessation of airflow at the nose and mouth for a minimum of 10 seconds. A hypopnea is

an abnormal respiratory event lasting =10 seconds with = 30% reduction/signal excursion in



thoracoabdominal movement or airflow as compared to baseline, and with at least a =4% oxygen

desaturation from pre-event baseline.

“Respiratory Disturbance Index (RDI)" is the number of apneas, hypopneas and respiratory effort-related
arousals (RERAs) per hour of sleep recorded during a sleep study.

“Respiratory-Event Index (REI)" is a measurement of sleep disordered breathing on home sleep apnea
testing defined as the number of apneas plus hypopneas during the sleep test divided by the total sleep
or recording time reported in hours.

“Pulmonary Function Testing” is non-invasive testing that measures lung capacity, airflow and chest wall

mechanics.

“Positive Airway Pressure Devices” are non-invasive equipment that assist in ventilation by delivering
variable pressures of airflow during inspiration and expiration via an oral, nasal, or oronasal mask. They
include:

1. Bi-level Positive Airway Pressure Devices (BPAP)

2. Continuous Positive Airway Pressure (CPAP)

3. Adaptive Servo-Ventilation devices (ASV)

Clinical Indications
Continuous Positive Airway Pressure (CPAP) / Bi-level Positive Airway Pressure Devices (BPAP -
spontaneous mode, spontaneous/timed mode) / Adaptive Servo-Ventilation devices (ASV)
The Plan considers CPAP or BPAP devices provided by a network (durable medical equipment) DME
provider (unless the member has out-of-network benefits) medically necessary if the following criteria are
met:
1. Initiation of Therapy or Short-Term Therapy (up to 90 days)
a. Prescription from treating licensed provider; and
b. Meets the diagnostic and severity criteria for a sleep-related breathing disorder or other
pulmonary disease as outlined:
i MCG criteria A-0431 for [Continuous Positive Airway Pressure (CPAP) Device]
(HCPCS EQ601); or
ii. MCG criteria A-0337 for [CPAP Titration, Home Auto-titrating PAP (APAP)]
(HCPCS E0601); or
iii. MCG criteria A-0338 for [CPAP Titration, Sleep Center] (HCPCS E0601); or
iv. MCG criteria A-0994 [Bilevel Positive Airway Pressure (BPAP) Device] for
1. BPAP without a backup respiratory rate (HCPCS E0470); or
2. BPAP with a back-up respiratory rate (HCPCS E0471, E0472); or
V. Adaptive Servo-Ventilation devices (ASV) (e.g., BPAP Auto Servo-Ventilation)
(HCPCS codes E0471) is considered medically necessary when ALL of the

following criteria are met:



1. Member is diagnosed with complex sleep apnea, i.e.,
treatment-emergent central sleep apnea; and
2. Member does not have symptomatic chronic heart failure between Class
[I-IV in New York Heart Association (NYHA) Functional Classification; and
3. Cardiac assessment prior to initiation of treatment, member does not
have left ventricular ejection fraction <45% and moderate to severe
predominant central sleep apnea,; and
4. Member has diagnostic polysomnography (PSG) that shows five or more
predominantly obstructive respiratory events (obstructive or mixed
apneas, hypopneas or respiratory effort related arousals [RERAS]) per
hour of sleep; and
5. PSG during use of positive airway pressure (HCPCS code E0470)
without a backup rate shows significant resolution of obstructive events
and emergence or persistence of central apnea or central hypopnea
with both of the following:
a. central apneas and central hypopneas = 5/hour; and
b. total number of central apneas and central hypopneas is >50%
of total number of apneas and hypopneas.
2. Authorization for purchase for initial Long-Term Therapy (more than 90 days)
a. Documented symptom and/or AHI/RDI/REI improvement with PAP therapy; and
b. Documented follow up with prescribing provider within 90 days of initiation; and
c. Documented compliance with use of PAP device, defined as usage on at least 70% of
nights for an average of 4 hours per 24-hour period during a period of 30 consecutive
days during the first 90 days after initiation.
3. Replacement device
a. Device is consistently used on at least 70% of nights for an average of 4 hours per
24-hour period; and
b. Device is not functioning appropriately; and
c. Device has been evaluated by the supplying DME provider and has been deemed
unable to be repaired; and

d. The device is no longer covered under the manufacturer’s warranty.

e. Replacement due to misuse or abuse is NOT covered.
f.  Duplicate equipment for traveling is NOT medically necessary and considered a

convenience item.

Home Ventilators
For home ventilators that perform noninvasive ventilation (e.g., E0466,E0467), please see MCG criteria.



PAP Treatment Supplies
The Plan considers the following PAP treatment supplies medically necessary when:
1. They are provided by an in-network DME provider (unless the member has out-of-network
benefits); and
2. Ordered via signed prescription by licensed treating practitioners dated within one year of
request; and
3. Either a CPAP or BiPAP device has been approved based on the criteria above.

Masks
The Plan considers ONE of the four mask types below medically necessary for a given member. In cases
where a member is unable to tolerate the initially provided mask type, eligibility for an alternative mask
type will be considered provided documentation is submitted supporting the member is compliant with
the PAP device, but unable to tolerate the mask type.
e Combination oral/nasal mask (A7027) - 1 per 3 months
o Oral cushion used with combination oral/nasal mask (A7028) - 2 per month
o Nasal pillows used with combination oral/nasal mask (A7029) - 2 per month
e Full face mask (A7030) - 1 per 3 months
o Full face mask interface replacement (A7031)- 2 per month
e Nasal interface (mask or cannula type) (A7034) - 1 per 3 months
o Cushion for nasal mask interface (A7032) - 2 per month
o Nasal pillow for nasal cannula interface (A7033) - 2 per month
e Oral interface (A7044) - 1 per 6 months

Tubing

The Plan considers ONE of the following tubing types below medically necessary for a given member.
e Tubing with integrated heating element (A4604) - 1 per 3 months
e Tubing used with PAP devices (A7037) - 1 per 3 months

Filters

The Plan considers the following filter types below medically necessary for a given member.
e Disposable filter (A7038) - 2 per month
e Non-disposable filter (A7039) - 1 per 6 months

Heated (E0562) and Non-heated (E0561) Humidifier
e Medically necessary if no previous humidifier has been provided

Other PAP Equipment
e Headgear (A7035) - 1 per 6 months
e Chinstrap (A7036) - 1 per 6 months
e Exhalation port with or without swivel (A7045, bundled with mask interfaces) - 1 per 6 months
e Water chamber for humidifier (A7046, bundled at the time of initial supply) - 1 per 6 months



Experimental or Investigational / Not Medically Necessary
The following items are considered comfort or convenience items, are available over-the-counter, or are
considered not medically necessary:
e Batteries, SD cards, modems, or other feature components for positive airway pressure devices
e DC adapters for positive airway pressure devices
e Electrical devices (e.g., Night Shift™ Sleep Positioner) as therapy for positional obstructive sleep
apnea
e Electrosleep therapy
e Cleaning equipment for automatic or manual cleaning of interfaces, tubing, or other related
supplies
e Duplicate equipment for traveling is not medically necessary and considered a convenience
item.
e Non-PAP related home humidifiers
e Positive airway pressure bed pillows
e ProventTM Professional Sleep Apnea Therapy Device
e The treatment of snoring alone by any method is considered not medically necessary.
e Use of the miscellaneous durable medical equipment code (HCPCS code E1399)

Applicable Billing Codes (HCPCS/CPT Codes)

Codes considered medically necessary when clinical criteria are met:

Code Description

94002 Ventilation assist and management, initiation of pressure or volume preset
ventilators for assisted or controlled breathing; hospital inpatient/observation,
initial day

94003 Ventilation assist and management, initiation of pressure or volume preset

ventilators for assisted or controlled breathing; hospital inpatient/observation,

each subsequent day

94004 Ventilation assist and management, initiation of pressure or volume preset

ventilators for assisted or controlled breathing; nursing facility, per day

94660 Continuous positive airway pressure ventilation (CPAP), initiation and
management

A4604 Tubing with integrated heating element for use with positive airway pressure
device

A7027 Combination oral/nasal mask, used with continuous positive airway pressure

device, each

A7028 Oral cushion for combination oral/nasal mask, replacement only, each

A7029 Nasal pillows for combination oral/nasal mask, replacement only, pair




A7030 Full face mask used with positive airway pressure device, each

A7031 Face mask interface, replacement for full face mask, each

A7032 Cushion for use on nasal mask interface, replacement only, each

A7033 Pillow for use on nasal cannula type interface, replacement only, pair

A7034 Nasal interface (mask or cannula type) used with positive airway pressure device,
with or without head strap

A7035 Headgear used with positive airway pressure device

A7036 Chinstrap used with positive airway pressure device

A7037 Tubing used with positive airway pressure device

A7038 Filter, disposable, used with positive airway pressure device

A7039 Filter, non-disposable, used with positive airway pressure device

A7044 Oral interface used with positive airway pressure device, each

A7045 Exhalation port with or without swivel used with accessories for positive airway
devices, replacement only

A7046 Water chamber for humidifier, used with positive airway pressure device,
replacement, each

E0466 Home ventilator, any type, used with noninvasive interface, (e.g., mask, chest
shell)

E0467 Home ventilator, multi-function respiratory device, also performs any or all of the
additional functions of oxygen concentration, drug nebulization, aspiration, and
cough stimulation, includes all accessories, components and supplies for all
functions

E0470 Respiratory assist device, bi-level pressure capability, without back-up rate
feature, used with noninvasive interface, e.g., nasal or facial mask
Respiratory assist device, bi-level pressure capability, with back-up rate feature,

E0471 used with noninvasive interface, e.g., nasal or facial mask (intermittent assist
device with continuous positive airway pressure device)

E0472 Respiratory assist device, bi-level pressure capability, with back-up rate feature,
used with invasive interface, e.g., tracheostomy tube (intermittent assist device
with continuous positive airway pressure device)

E0561 Humidifier, non-heated, used with positive airway pressure device

E0562 Humidifier, heated, used with positive airway pressure device

E0601 Continuous positive airway pressure (CPAP) device




K1027 Oral device/appliance used to reduce upper airway collapsibility, without fixed
mechanical hinge, custom fabricated, includes fitting and adjustment
Codes not considered medically necessary for indications listed in this Guideline:
Code Description
Monitoring feature/device, stand-alone or integrated, any type, includes all
A9279 accessories, components and electronics, not otherwise classified [should not be
billed separately from primary procedure]
E1399 Durable medical equipment, miscellaneous [PAP cleaning machines]
Electronic positional obstructive sleep apnea treatment, with sensor, includes all
K1001 components and accessories, any type [E.g., Night ShiftTM Sleep Positioner,
NightBalance ]
95999 Unlisted neurological or neuromuscular diagnostic procedure [when billed for
electrosleep therapy for OSA]
References
1. Agency for Healthcare Research and Quality. Evidence-based Practice Center Systematic Review

Protocol. Project Title: Home Mechanical Ventilators. Project ID: PULTO717 Initial publication
date: February 2, 2018. Accessed at ahrg.gov.

Agency for Healthcare Research and Quality. Noninvasive Positive Pressure Ventilation in the
Home. Final Technology Assessment Project ID: PULT0717 2/4/2020. Accessed at ahrg.gov.
American Academy of Sleep Medicine. AASM clarifies hypopnea scoring criteria. Aasm.org.
https://aasm.org/aasm-clarifies-hypopnea-scoring-criteria/ Last updated September 2013.
American Academy of Sleep Medicine. Practice Guidelines. Retrieved from:
https://aasm.org/clinical-resources/practice-standards/practice-quidelines/ Last accessed Oct 13,
2022.

Aurora RN, Bista SR, Casey KR, et al. Updated adaptive servo-ventilation recommendations for
the 2012 AASM guideline: “The Treatment of Central Sleep Apnea Syndromes in Adults: Practice

Parameters with an Evidence-Based Literature Review and Meta-Analyses”. J Clin Sleep Med
2016;12(5):757-761.doi: http://dx.doi.org/10.5665/sleep.1580

Aurora RN, Bista SR, Casey KR, Chowdhuri S, Kristo DA, Mallea JM, Ramar K, Rowley JA, Zak RS,
Heald JL. Updated Adaptive Servo-Ventilation Recommendations for the 2012 AASM Guideline:
"The Treatment of Central Sleep Apnea Syndromes in Adults: Practice Parameters with an
Evidence-Based Literature Review and Meta-Analyses". J Clin Sleep Med. 2016 May
15;12(5):757-61. doi: 10.5664/jcsm.5812. PMID: 27092695; PMCID: PMC4865563.


https://aasm.org/aasm-clarifies-hypopnea-scoring-criteria/
https://aasm.org/clinical-resources/practice-standards/practice-guidelines/
http://dx.doi.org/10.5665/sleep.1580

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Balk EM, et al. Diagnosis and treatment of obstructive sleep apnea in adults. Effective Health
Care Program comparative effectiveness review number 32 [Internet] Agency for Healthcare
Quality and Research. 2011.

Ballard, R. Interventions to Improve Compliance in Sleep Apnea Patients Previously
Non-Compliant with Continuous Positive Airway Pressure. J Clin Sleep Med 2007;3(7):706-712.
Berry RB, Budhiraja R, Gottlieb DJ, et al. Rules for scoring respiratory events in sleep: update of
the 2007 AASM Manual for the Scoring of Sleep and Associated Events. Deliberations of the
Sleep Apnea Definitions Task Force of the American Academy of Sleep Medicine. J Clin Sleep
Med. 2012; 8:597.

Borel JC, et al. Noninvasive ventilation in mild obesity hypoventilation syndrome: a randomized
controlled trial. Chest 2012; 141:692.

Branson R, Dichter JR, et al. The US Strategic National Stockpile Ventilators in Coronavirus
Disease 2019: A Comparison of Functionality and Analysis Regarding the Emergency Purchase of
200,000 Devices. Chest. 2021 Feb;159(2):634-652.

Chebbo A, Tfaili A, Jones SF. Hypoventilation syndromes. Medical Clinics of North America.
2011;95(6):1189-202.

Cheung AP, et al. A pilot trial of non-invasive home ventilation after acidotic respiratory failure in
chronic obstructive pulmonary disease. International Journal of Tuberculosis and Lung Disease.
2010;14(5):642-9.

Chowdhuri S, Quan SF, Almeida F, et al. An Official American Thoracic Society Research
Statement: Impact of Mild Obstructive Sleep Apnea in Adults. Am J Respir Crit Care Med. 2016;
193:e37.

Collop NA, Anderson WM, Boehlecke B, et al. Clinical guidelines for the use of unattended
portable monitors in the diagnosis of obstructive sleep apnea in adult patients. J Clin Sleep
Med. 2007;3(7):737-747.

Coughlin S, et al. Retrospective assessment of home ventilation to reduce rehospitalization in
chronic obstructive pulmonary disease. J Clin Sleep Med 2015;11(6):663-670.

Dreher, M. High intensity versus low intensity noninvasive ventilation in patients with stable
hypercapnic COPD: A randomized crossover trial. Thorax 2010; 65: 303-308.

Epstein LJ, Kristo D, Strollo PJ, 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):263-276.
Finder, J et al. Respiratory Care of the Patient with Duchenne Muscular Dystrophy ATS
Consensus Statement. American Journal of Respiratory and Critical Care Medicine, Vol. 170, No.
4 (2004): 456-465.

Fischer S, et al. Interventional lung assist: a new concept of protective ventilation in bridge to
lung transplantation. ASAIO Journal 2008 Jan-Feb;54(1):3-10.

Gay PC. Complex Sleep Apnea: It Really Is a Disease. Journal of Clinical Sleep Medicine. 2008;
4(5): 403-405.

Hayes, Inc. Evidence Analysis Research Brief. NightBalance (Philips) for the Treatment of
Positional Obstructive Sleep Apnea. Lansdale, PA: Hayes, Inc.; Jan 2020.


http://careweb.careguidelines.com/ed20/ac/abstracts/ac05_089.htm#cit_ac05_089_006

23.

24.

25.

26.
27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Hayes, Inc. Evidence Analysis Research Brief. Adaptive Servo-Ventilation for Treatment of Central
Sleep Apnea. Hayes, Inc.; Nov 20, 2020.

Howard ME, et al. A randomised controlled trial of CPAP versus non-invasive ventilation for initial
treatment of obesity hypoventilation syndrome. Thorax 2017; 72:437.

Judd BG, Sateia MJ. Classification of sleep disorders. UpToDate.com. Waltham, MA: UpToDate;
last updated March 2020.

Katz ES. Cystic fibrosis and sleep. Clinics in Chest Medicine. 2014;35(3):495-504.

Kapur VK, Auckley DH, Chowdhuri S, et al. Clinical Practice Guideline for Diagnostic Testing for
Adult Obstructive Sleep Apnea: An American Academy of Sleep Medicine Clinical Practice
Guideline. Journal of Clinical Sleep Medicine. 2017; 13(3).
doi:https://doi.org/10.5664/jcsm.6506

Kushida CA, Chediak A, Berry RB, et al. Clinical Guidelines for the manual titration of positive
airway pressure in patients with obstructive sleep apnea. J Clin Sleep Med. 2008;4(2):157-171.
Lim WJ, et al. Non-invasive positive pressure ventilation for treatment of respiratory failure due
to severe acute exacerbations of asthma. Cochrane Database of Systematic Reviews 2012, Issue
12. Art. No.: CD004360.

Lindenauer PK, et al. Outcomes associated with invasive and noninvasive ventilation among
patients hospitalized with exacerbations of chronic obstructive pulmonary disease. JAMA Intern
Med. 2014;174: 1982-93.

Martinez-Cerén E, Barquiel B, Bezos AM, et al. Effect of Continuous Positive Airway Pressure on
Glycemic Control in Patients with Obstructive Sleep Apnea and Type 2 Diabetes. A Randomized
Clinical Trial. Am J Respir Crit Care Med. 2016; 194:476.

Masa JF, et al. Non-invasive ventilation in obesity hypoventilation syndrome without severe
obstructive sleep apnoea. Thorax 2016; 71:899.

McEvoy RD, Antic NA, Heeley E, et al. CPAP for Prevention of Cardiovascular Events in
Obstructive Sleep Apnea. N Engl J Med. 2016: 375:919.

Mokhlesi B. Obesity hypoventilation syndrome: a state-of-the-art review. Respiratory Care
2010;55(10):1347-62

Mokhlesi B, Won CH, Make BJ, Selim BJ, Sunwoo BY; ONMAP Technical Expert Panel. Optimal
NIV Medicare Access Promotion: Patients With Hypoventilation Syndromes: A Technical Expert
Panel Report From the American College of Chest Physicians, the American Association for
Respiratory Care, the American Academy of Sleep Medicine, and the American Thoracic Society.
Chest. 2021 Nov;160(5):e377-e387. doi: 10.1016/j.chest.2021.06.083. Epub 2021 Jul 30. PMID:
34339686; PMCID: PMC8628178.

Moran F, Bradley JM, Piper AJ. Non-invasive ventilation for cystic fibrosis. Cochrane Database of
Systematic Reviews. 2013, Issue 4. Art. No.: CD002769.

National Sleep Foundation. What are Sleep-Related Hypoventilation Syndromes (SRHS)?
Sleepdisorders.thensf.org.

https://sleepdisorders.thensf.org/sleep-related-breathing-disorders/sleep-related-hypoventilatio

Accessed November 11, 2020.

10


http://careweb.careguidelines.com/ed20/ac/abstracts/ac05_089.htm#cit_ac05_089_008
http://careweb.careguidelines.com/ed20/ac/abstracts/ac05_089.htm#cit_ac05_089_008
http://careweb.careguidelines.com/ed20/ac/abstracts/ac05_089.htm#cit_ac05_089_008
https://sleepdisorders.thensf.org/sleep-related-breathing-disorders/sleep-related-hypoventilation-hypoxemic-syndromes/what-is-sleep-related-hypoventilation-hypoxemic-syndromes-srhhs/
https://sleepdisorders.thensf.org/sleep-related-breathing-disorders/sleep-related-hypoventilation-hypoxemic-syndromes/what-is-sleep-related-hypoventilation-hypoxemic-syndromes-srhhs/
http://careweb.careguidelines.com/ed20/ac/abstracts/ac05_089.htm#cit_ac05_089_008
http://careweb.careguidelines.com/ed20/ac/abstracts/ac05_089.htm#cit_ac05_089_008

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

Nowalk NC, Neborak JM, Mokhlesi B. Is bilevel PAP more effective than CPAP in treating
hypercapnic obese patients with COPD and severe OSA? J Clin Sleep Med. 2022 Jan
1;18(1):5-7. doi: 10.5664/jcsm.9710. PMID: 34608857; PMCID: PMC8807897.

Parthasarathy, S. Treatment-emergent central sleep apnea. UpToDate.com. Waltham, MA:
UpToDate; last updated May 2021.

Patil SP, et al. Treatment of adult obstructive sleep apnea with positive airway pressure: an
American Academy of Sleep Medicine systematic review, metaanalysis, and GRADE assessment.
Journal of Clinical Sleep Medicine. 2019;301-334.

Patil SP, Ayappa IA, Caples SM, et al. Treatment of Adult Obstructive Sleep Apnea with Positive
Airway Pressure: An American Academy of Sleep Medicine Clinical Practice Guideline. Journal of
Clinical Sleep Medicine. 2019; 15 (2). Doi: https://doi.org/10.5664/jcsm.7640

Perger E, Inami T, Lyons O, et al. Distinct Patterns of Hyperpnea During Cheyne-Stokes
Respiration: Implication for Cardiac Function in Patients With Heart Failure. Journal of Clinical
Sleep Medicine. 2017; 13(11). Doi: https://doi.org/10.5664/jcsm.6788

Priou P, et al. Long-term outcome of noninvasive positive pressure ventilation for obesity
hypoventilation syndrome. Chest 2010; 138:84.

Qaseem A, et al. Management of obstructive sleep apnea in adults: A clinical practice guideline
from the American College of Physicians. Annals of Internal Medicine 2013;159(7):471-83

Roehr CC, Proquitte H, Hammer H, Wauer RR, Morley CJ, Schmalisch G. Positive effects of early
continuous positive airway pressure on pulmonary function in extremely premature infants:
results of a subgroup analysis of the COIN trial. Archives of Disease in Childhood--Fetal and
Neonatal Edition 2011;96(5):F371-3.

Rudrappa M, Modi P, Bollu PC. Cheyne Stokes Respirations. [Updated 2020 Aug 8]. In: StatPearls
[Internet]. Treasure Island (FL): StatPearls Publishing; 2020. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK448165/

Salord N., et al. Continuous positive airway pressure in clinically stable patients with
mild-to-moderate obesity hypoventilation syndrome and obstructive sleep apnoea. Respirology
2013; 18:1135.

Stefan MS, Hill NS, Raghunathan K, Liu X, Pekow PS, Memtsoudis SG, Ramachandran SK,
Lindenauer PK. Outcomes Associated with Early Postoperative Noninvasive Ventilation in
Bariatric Surgical Patients with Sleep Apnea. J Clin Sleep Med. 2016 Nov 15;12(11):1507-1516.
doi: 10.5664/jcsm.6278. PMID: 27568901; PMCID: PMC5078706.

Soroksky A, et al. Noninvasive positive pressure ventilation in acute asthmatic attack. European
Respiratory Review. 2010;19(115):39-45.

Struik FM, et al. Nocturnal non-invasive ventilation in COPD patients with prolonged
hypercapnia after ventilatory support for acute respiratory failure: a randomised, controlled,
parallel-group study. Thorax. 2014;69(9):826-34

Thibodeaux LS, Gutierrez A. Management of symptoms in amyotrophic lateral sclerosis. Current
Treatment Options in Neurology. 2008;10(2):77-85.

Clinical Guideline Revision / History Information

11


http://careweb.careguidelines.com/ed20/ac/abstracts/ac05_089.htm#cit_ac05_089_003

Original Date: 1/26/2017
Reviewed/Revised: 4/11/2017,7/20/2017, 1/18/2018, 2/5/2019, 1/27/2020, 1/21/2021, 12/1/2021,
01/26/2022, 1/31/2023, 07/19/2023, 01/23/2024

12




