N

N

Apnea-hypopnea index supplied by CPAP devices: time
for standardization?
Alphanie Midelet, Jean-Christian Borel, Renaud Tamisier, Ronan Le Hy,
Marie-Caroline Schaeffer, Najeh Daabek, Jean-Louis Pépin, Sébastien Bailly

» To cite this version:

Alphanie Midelet, Jean-Christian Borel, Renaud Tamisier, Ronan Le Hy, Marie-Caroline Schaeffer,
et al.. Apnea-hypopnea index supplied by CPAP devices: time for standardization?. Sleep Medicine,
2021, 81, pp.120-122. 10.1016/j.sleep.2021.02.019 . hal-03177737

HAL Id: hal-03177737
https://hal.science/hal-03177737v1
Submitted on 10 Mar 2023

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution - NonCommercial 4.0 International License


https://hal.science/hal-03177737v1
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://hal.archives-ouvertes.fr

Version of Record: https://www.sciencedirect.com/science/article/pii/S1389945721001179
Manuscript_ace4c6f782f743dae2689b49fd4bfa20

Apnea hypopnea index supplied by CPAP devices: Time for standardization?

Alphanie Midelet'3, Jean-Christian Borel 2, Renaud Tamisier!, Ronan Le Hys3,
Marie-Caroline Schaeffer®, Najeh Daabek'2, Jean-Louis Pépin'$, Sébastien Bailly'$

" Laboratoire Hypoxie et Physiopathologie cardiovasculaire et respiratoire (HP2),
INSERM U1042, Grenoble Alpes University, Grenoble, France.

2 AGIR a dom. Home-care charity, Meylan, France

3 Probayes, Montbonnot-Saint-Martin, France

§ Co-senior authors

Corresponding Author: Alphanie Midelet, Laboratoire Hypoxie et Physiopathologie
cardiovasculaire et respiratoire (HP2), CHU de Grenoble Alpes, CS10217, 38043,
Grenoble, France; Email: alphanie.midelet@probayes.com

Credit author statement:

Alphanie Midelet: Conceptualization, Methodology, Data curation, Software, Writing;
Jean-Louis Pepin: Conceptualization, Supervision, Writing- Reviewing and Editing;
Sébastien Bailly: Conceptualization, Methodology, Supervision, Writing- Reviewing
and Editing; Marie-Caroline Schaeffer: Supervision, Writing- Reviewing and Editing;
Ronan Le Hy: Supervision, Writing- Reviewing and Editing; Najeh Daabek:
Resources; Renaud Tamisier: Writing- Reviewing and Editing; Jean-Christian
Borel : Resources, Writing- Reviewing and Editing.

Funding: This work was supported by a research grant from the French National
Research Agency [grant number ANR-12-TECS-0010] in the framework of the
“Investissements d’avenir” program [grant number ANR-15-IDEX-02] and the “e-
health and integrated care” and “Trajectories Medicine” (MIAI @ Grenoble Alpes,
[grant number ANR-19-P31A-0003]) Chairs of excellence of the University Grenoble
Alpes.

Words count: 962 words

Abstract:

Background/Objective

For obstructive sleep apnea (OSA) patients on continuous positive airway pressure
(CPAP) treatment, the apnea hypopnea index (AHI) is a key measure of treatment
efficacy. However, the residual AHI is CPAP brand specific.
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Here, we studied changes in residual AHI in patients who used two different brands
over their treatment history,

Patients/Methods

Using our CPAP telemonitoring database of 3102 patients, we compared the residual
AHI of 69 patients before and after change in their CPAP device.

Results

A paired Wilcoxon signed-rank test revealed a significant difference between brands
in the reported AHI, which might be clinically misleading.

Conclusions

These findings suggest that physicians should be alerted to the differences between
brands and learned societies should push for standardization of AHI reporting.
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To the Editor:

Sleep apnea syndrome (SAS), particularly obstructive sleep apnea (OSA) is one of
the most frequent chronic diseases, affecting nearly one billion people worldwide.’
Continuous positive airway pressure (CPAP), the first-line treatment for moderate to
severe OSA, is currently used internationally by millions of patients for long-term
home treatment. OSA is the only chronic disease for which objective daily
measurements of adherence are available through telemonitoring of data from CPAP
devices.? 2 Tele-monitoring also delivers the residual apnea-hypopnea index (AHI) at
the end of every night of CPAP treatment, making it possible for clinicians to closely
monitor treatment efficacy, to potentially adjust pressures® or even to switch to other
positive airway therapy modalities.® The residual AHIs afforded by CPAP devices
have been validated against polysomnography’ or during bench test studies®®
demonstrating acceptable reliability. However, every CPAP device manufacturer
uses a proprietary algorithm to detect, classify and aggregate events throughout the
night to finally compute for physicians a brand specific residual AHI. The types of
residual events included in the summary of nightly events vary between CPAP
manufacturers essentially by including or not central hypopneas and respiratory
effort-related arousals (RERAS).

An important unsolved question is the range of variation of reported residual AHIs
among different CPAP brands for a given patient. To address this issue, we used a
CPAP telemonitoring database [registered and ethically approved by the French
C.C.T.I.LR.S: N°15.925bis and ethics regulations MR0O03 N° 1996650v0] to measure
any apparent changes in residual AHI in a group of patients switching from one CPAP
brand to another during their follow-up. With such a study design, every patient was
acting as her/his own comparator allowing us to assess in “controlled conditions” the
impact of technology on residual AHI reporting.

Methods

This study was conducted on data from 3102 patients prescribed with CPAP in a
fixed or automatic mode by the Grenoble Alpes University Hospital sleep laboratory
from 2015 to 2019. All were followed-up homogeneously by the same home-care
provider. Patients used RESMED, PHILIPS, SEFAM and LOWENSTEIN brands.
CPAP device brands were anonymized. Data from manufacturer A’s devices, which
does not include central hypopneas and RERAs in residual AHI, was compared with
devices from manufacturers B, C and D. For patients who had several changes in
CPAP brands during their follow-up, every CPAP changeover was considered
independently. Individuals with changes in CPAP mode, pressure settings or mask
were excluded from the analysis. Three periods of 7, 14 and 31 days before and after
the CPAP device changeover were investigated to evaluate stability of the evolution
in residual AHI and the minimal period required to reliably identify modifications.
Statistical analyses were performed using the non-parametric paired Wilcoxon
signed-rank test due to the absence of normality of the residual AHI distribution
(shown using the Shapiro-Wilk test). We compared residual AHIs from CPAP devices
B, C and D with those of manufacturer A because we hypothesized that the later
would give lower AHI values. We also compared brand A’s residual AHI variance with
other companies’ residual AHI variances using a Pitman-Morgan test. All data
analysis was performed using Python language and the SciPy package. The
magnitude of the changeover effect was quantified with paired median and mean



differences, as well as Cohen's d, which were computed taking 5000 bootstrap
samples.'? Effect size is reported with its 95% confidence interval.
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Figure 1: (A) Median residual AHI of 69 patients and results of the paired Wilcoxon
signed-rank test comparing the residual AHI of telemonitoring data acquired over the
14 days before and after CPAP brand changeover. (B) An elderly patient with co-
existing sleep apnea at diagnosis (central and obstructive events) with clinically
relevant differences in brand specific residual AHI.

Results

Sixty nine of the 3102 CPAP-treated patients (BMI 31.4 + 5.5 kg/m?, AHI at diagnosis
41 + 16 events/hour) exhibited at least one CPAP brand change during follow-up with
reliable telemonitoring data before and after the changeover. Residual AHI reported
by the CPAP brand “A” was significantly lower than the residual AHI reported by other
CPAP brands (Figure 1A, P-value < 0.01), when all three time windows were
considered (7, 14 and 31 days with respective devices before and after shift).
Considering data acquired over a 14 day window, the median difference in residual
events/hour was 0.68 [95%CI 0.26, 1.3] and the effect size was considered as small
(Cohen's d = 0.25) for the overall population. Evaluating only the changes occurring
under fixed pressure setting (n=50), the median difference in residual AHI became
non-significant between brands. Residual AHI changed by more than 5 events/hour
in 6.6% of the population and was clinically relevant for several patients (Figure 1B).
A telemonitoring window of 7 days was sufficient to identify a significant change in
AHI after CPAP brand changeover, which then persisted over the 31-day follow-up
period. The consistency of the results obtained over different time frames
demonstrates the stability of the changes in residual AHI level.

Discussion

Our study, using an original design with patients being their own control, confirmed
that statistically significant differences exist between CPAP brands when reporting
residual AHI, especially in automatic mode. In our unselected OSA population, the
range of difference in residual AHI was limited, without clinical significance in 93.4%



of the patients. However, the impact may be clinically relevant in a small subgroup of
individuals and probably in some specific phenotypes. We acknowledge that a
limitation of our study is that we do not report data regarding the evolution of
symptoms (i.e. ESS and quality-of-life) across CPAP device switches. The absence
of reporting of residual central hypopnea events or the lack of RERA detection by
some brands limits the opportunity of identifying emergent or persistent central sleep
apnea and the need for increasing CPAP pressure in the case of persisting subtle
obstructive events. As residual AHI is the primary information used to evaluate CPAP
efficacy in routine clinical practice, clinicians should be aware of differences between
CPAP brands.

We suggest that scientific societies* strongly recommend to CPAP manufacturers
that they agree on a standardized way of reporting residual AHIs using consensual
event definitions and algorithms to compute the sum of residual events.
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