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Continuous Positive Airway Pressure and Adaptive Servoventilation in Heart
Failure Patients With Central Sleep Apnea With Cheyne Stokes Respiration: Are
They Useful in Ameliorating Cardiac Systolic Dysfunction?
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Cheyne Stokes respiration (CSR) in central sleep apnea (CSA)
is characterized by an absence of airflow and inspiratory effort,
followed by hyperventilation in an increasing-decreasing pat-
tern. Its presence in heart failure patients is a clear indicator
of poor prognosis. Several studies have shown that positive
pressure ventilation effectively controls CSA/CSR, with re-
markable improvements on several pulmonary endpoints, but
there is uncertainty as to whether treatment of CSA/CSR in heart
failure is beneficial in terms of quality of life, cardiac function,
and cardiovascular outcomes.'™®

Continuous positive airway pressure (CPAP) provides
constant positive pressure. By contrast, adaptive servoventi-
lation (ASV) provides dynamic adjustment (breath by breath)
of the pressure support with a backup rate to normalize breathing
patterns relative to a predetermined target (different algorithms in
use). ASV can mitigate hyperventilation and associated hypo-
capnia by providing predefined minute ventilation.’

This issue of the Journal of Clinical Sleep Medicine boasts
a thorough systematic review on this topic, including a total
of 24 randomized clinical trials (RCTs) including 1,289 pa-
tients, with a relevant subsample of 16 RCTs and 951 patients
eligible for inclusion in a network meta-analysis. These se-
lected trials included a very high-risk population with an
apnea-hypopnea index (AHI) of 38 + 3 events/h and left
ventricular ejection fraction (LVEF) 29% +3%. Compared to an
inactive control, both CPAP and ASV significantly improved
LVEF by 4.4% and 3.8%, respectively, whereas oxygen sup-
plementation had no effect on LVEF. There was no difference
in treatment effects on LVEF between CPAP and ASV. The
treatment effect of positive pressure ventilation was larger
when baseline LVEF was lower in systolic heart failure.'
Evidently, these data support more liberal use of CPAP and
ASV, with the ultimate goal of improving, on top of LVEF,
other important outcomes, including functional class, reho-
spitalization, and fatality.
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Among the limitations of the study, we can highlight the
emphasis on patients with predominantly moderate to severe
systolic heart failure, as well as the absence of a subgroup
analysis of heart failure with preserved ejection fraction (HFpEF)
due to the limited number of RCTs in HFpEF. In addition,
substantial clinical and statistical heterogeneity was evident
at the pairwise-comparison level, whereas confidence in-
tervals for effect on LVEF were quite large. In addition,
the exact comparative risk-benefit and cost-benefit profile of
CPAP versus ASV remains to be determined, possibly by a
large dedicated RCT.

In conclusion, CPAP and ASV are effective for improving
LVEEF in patients with both heart failure and CSA/CSR. Pop-
ulation-based interventions to encourage the use CPAP and
ASV in patients with heart failure and CSA/CSR to improve
LVEF are direly needed. Further research is needed to determine
the economic implications of implementing such programs.
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