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INTRODUCTION

• Per CDC - about 6.2 million adults in the United States have heart failure as of 
2020.

• Heart failure costs the nation an estimated $30.7 billion in 2012.

• The prevalence of OSA ranges from 20% to up to 60% among the HF 
population, with rates of OSA typically running higher among those with 
HFpEF as compared with HFrEF.

• AHA estimates over 8 million people 18 years or older will have heart failure 
(HF) in 2030









AASM RECOMMENDATIONS

• In the current 2017 guidelines from AASM – HSAT has been regarded as low 
evidence for evaluation of SDB in CHF patients due to limited data.

• Limitations are present given initial trials evaluating HSAT utility excluded 
patients with CHF.

• Meta-analysis of these studies found that in a population of 1,000 patients at 
high risk of moderate to severe OSA (64% prevalence), 45 to 230 more false 
negative and 18 to 79 more false positives would result from the use of HSAT.



CLINICAL QUESTION

• Do HSATs help diagnose sleep-disordered breathing and identify respiratory 
events including obstructive sleep apnea, central sleep apnea, and Cheyne-
Stokes respiration in adults with stable chronic heart failure?



STUDY METHODS

93 patients with CHF referred to sleep testing 
from January 2016 - January 2019 were recruited 

into the study.

Peking University People’s Hospital in Beijing, China 
and the Corporal Michael J. Crescenz Veterans 

Affairs Medical Center in Philadelphia, Pennsylvania



NOX-T3 PSG+NOX-
T3

Patients initially performed an overnight HSAT using the Nox-T3 PM at home 
followed within 1 week by an in-laboratory PSG with simultaneous NOX-T3



CRITERIA

Inclusion criteria: (1) New York 
Heart Association Class II–IV 
symptoms, (2) chronic 
treatment with loop diuretic, 
and (3) ejection fraction < 50% 
or chronic diastolic dysfunction 
based on standard guidelines.

Exclusion criteria : history of 
diagnosis or treatment of SDB, 
inability or unwillingness to 
provide informed consent, 
hospitalization within the 
preceding 3 months, a change in 
medication in the previous 
month, a new medical diagnosis 
in the previous 2 months (eg, 
myocardial infarction, active 
infection, thyroid disease, 
depression or psychosis, 
cirrhosis, surgery, or cancer), 
previous sleep testing, prior 
diagnosis of a sleep disorder or 
irregular work schedule in the 
previous 3 months, and 
supplemental oxygen therapy. 



STUDY POPULATION

• 84 patients with chronic heart failure 

• 86.9% males

• age [mean ± standard deviation] 58.7 ± 16.3 years

• body mass index 29.4 ± 13.0 kg/m2 

• left ventricular ejection fraction 40.3% ± 11.5%

• Compared to the U.S. participants (n = 17), the Chinese 
participants (n = 67) were younger in age (56.6 ± 17.2 vs. 
69.9 ± 7.7 P = .038) and had a lower BMI (P = .012). 





END POINTS

• Primary endpoint was to validate the use of an unattended type 3 PM, self-
applied at home to diagnose SDB.

• Secondary endpoint was to evaluate its ability to identify different types of 
respiratory events including OSA, CSA, and CSR in adults with stable CHF.



RESULTS











CONCLUSIONS

Apnea-hypopnea index was 22.0 ± 
17.0 events/h according to HSAT, 
26.8 ± 20.5 events/h on an in-
laboratory portable monitor, and 
23.8 ± 21.3 events/h using PSG (P 
=.373).

HSAT underestimated the apnea-
hypopnea index to a greater extent 
at a higher apnea-hypopnea index 
(rho = –.358; P < .001)

Similar levels of agreement from 
HSAT vs PSG were observed when 
comparing the obstructive apnea 
index, central apnea index, and 
percentage of time in a Cheyne-
Stokes respiration pattern. 

At an apnea-hypopnea index ≥ 5 
events/h to diagnose SDB, HSAT 
had 86.7% sensitivity, 76.5% 
specificity, 92.9% positive predictive 
value, and 61.9% negative predictive 
value compared to PSG. 

Detection of Cheyne-Stokes 
respiration using HSAT showed 
94.6% sensitivity, 91.1% specificity, 
88.6% positive predictive value, and 
97.6% negative predictive value 
compared to PSG.



STRENGTHS AND WEAKNESSES

• Strengths: evaluation of HSAT using a type 3 PM to help diagnose SDB and 
identify different types of SDB including OSA, CSA, and CSR in adults with 
stable CHF

• Weaknesses:

• Male predominance

• Limited heterozygosity

• Low sample size

• Did not assess night-to-night variability



TAKE HOME POINTS

• HSATs can be of diagnostic utility in patients with CHF

• More data should be gathered as we progress and more HSATs are available 
such as WATCHPAT

• CHF will continue to increase and if we can help mitigate treatment for CHF 
via treating SDB then we as sleep medicine providers can work alongside 
cardiologists and other medical providers in improving CHF treatment in our 
country.
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