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Editorial

Comparative outcomes in obstructive sleep apnea
therapy: mean disease alleviation as a more appropriate

measure—it’s about time
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In the literature on obstructive sleep apnea (OSA), focus has been
for the most part on the effect or efficacy of the treatment and more
specifically the efficacy defined as the apnea-hypopnea index (AHI)
size reduction under treatment compared to the AHI at baseline.
However, it has been shown that the benefit of OSA therapy on health
outcomes is not well translated by the change in AHI, the universal
clinical metric of OSA severity. By distilling OSA into this single met-
ric, the AHI, other potentially impactful disease characteristics are
disregarded [1]. It has been hypothesized that the overreliance on
this single metric might be part of the explanation for the inconsist-
ent findings and negative results of cardiovascular outcomes when
treating OSA [1-4]. Recent data from population- and clinic-based
cohorts have shown that phenotypic traits such as excessive day-
time sleepiness or comorbid insomnia, and promising biomarkers
of OSA such as specific hypoxic impacts or autonomic nervous sys-
tem dysfunction might, better than AHI, predict adverse health out-
comes, and treatment response in OSA [5-10]. On the other hand,
by not taking into account adherence to the therapy versus sleep
duration, it can appear that an OSA treatment is highly efficacious,
potentially giving an important and significant decrease in AHI, for
example during a titration night. Not infrequently, however, this will
not be equal to the actual OSA alleviation in a daily routine for some
of the patients with a specific OSA therapy. So, in any case, there is a
need for a better assessment of the efficacy of OSA therapies.

The true clinical effectiveness of a therapy for OSA, however, will
be given not only by the efficacy of this given treatment: the daily
adherence to the therapy should also be considered [11]. Adherence
in terms of overnight usage of a therapy can be relatively low
with continuous positive airway pressure (CPAP) [2, 12, 13], with
a recent French database analysis indicating up to half of the
patients starting CPAP discontinuing this therapy within the
first 3 years [13]. This low CPAP adherence needs to be taken into
account when assessing treatment effectiveness while real-life

clinical data clearly demonstrate a dose-response relationship
between daily CPAP use and incident major adverse cardiovascu-
lar events in OSA patients [14].

The metric mean disease alleviation (MDA) refers to the prin-
ciple of integrating both efficacy and adherence when reporting
the true therapeutic effect and is given by the product of the effi-
cacy and the adherence [11]. When MDA calculation is applied to
comparative research in OSA, this approach enables a potential
answer to equal effectiveness as compared to using only the effect
size of the treatments [12, 15]. For instance, when a study that
compared CPAP with custom-made mandibular advancement
device (MAD) treatment showed that the 24-hour mean arterial
pressure was not inferior on MAD treatment compared to CPAP,
MDA values led to the assumption that the greater efficacy of CPAP
was being offset by the inferior adherence to CPAP therapy relative
to a higher overnight usage of MAD [12]. These findings support
the increasing application of MDA calculation in OSA research.

In their landmark study published in this issue of the Journal
SLEEP Every and colleagues (SLEEP 2023 in press) used MDA to com-
pare treatment effectiveness between CPAP and multilevel upper
airway surgery for OSA [16]. In their data analysis, surgical ther-
apeutic effectiveness in terms of MDA remained superior to the
effectiveness of CPAP in all unmatched and matched analyses [16].
The results of this large retrospective study suggest an at least
comparable effectiveness of CPAP and multilevel surgery for OSA
[16]. With 69 percent of CPAP usage during sleep, the mean CPAP
adherence was relatively high in the reported study compared
to other series [2, 12, 13, 16, 17]. This might be at least partly
explained by the exclusion of patients who did not have objective
use data or failed/refused CPAP. With 67 percent of average surgi-
cal treatment efficacy, expressed as percent reduction in AHI, the
authors argue that the success in this multilevel surgery cohort
was well above the commonly used surgical success definition
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and that this supports their selection methods and multilevel
surgery therapies used in this study [16, 18, 19].

The authors need to be congratulated for the graphics clearly
indicating the discrepancy between the effectiveness and efficacy
of the CPAP group representing the impact of adherence on CPAP
effectiveness [16]. On the other hand, with 100 percent adherence
in the surgical group, there cannot be a discrepancy between
effectiveness and efficacy in surgery outcomes [16, 20]. The use of
cardinality matching for covariate matching while accounting for
a relatively sample size is another strength of the study.

The study is, however, not without limitations including its
retrospective design and the fact that sleep duration was deter-
mined during the single-night baseline polysomnography (PSG).
Most notably, the authors measured treatment efficacy in the
CPAP group using CPAP-derived AHI rather than full-night PSG.
This should be kept in mind as a significant limitation of the
study. Although the use of CPAP adherence tracking system has
been recommended for treatment follow-up in routine practice
[21], CPAP-derived AHI is a different metric than AHI determined
by PSG. Manufacturer definitions for apnea and hypopnea are not
only different from those recommended for PSG scoring, but also
different between manufacturers [22].

Comparing different treatment options for OSA is a chal-
lenge when measuring PSG parameters because of variable
adherence to therapy, in particular referring to the relatively
low overnight usage of CPAP. In line with previous reports, the
present study (SLEEP 2023 in press) demonstrates the impor-
tance of adherence in OSA treatment outcomes, with compa-
rable overall net clinical effectiveness in non-CPAP treatments
such as multilevel surgery, hypoglossal nerve stimulation and
MAD treatment versus CPAP groups [12, 15, 16]. The results
support the hypothesis that surgery for OSA can be at least as
effective as CPAP. Yet, this is another study that suggests it is
time to move away from “one size fits all” and “CPAP first for all
OSA patients”. We do advocate the use of MDA with objective
adherence measurement in future research projects that aim
at comparing different OSA treatment options. Ideally, novel
biomarkers of OSA severity [5-10] should also be implemented
in these future trials.
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