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RESULTS

Of 756,326 individuals starting CPAP, 547 had pulmonary

NTRODUCTION

Obstructive sleep apneais acommon comorbidity
in people with pulmonary fibrosis, but the impact
of stopping continuous positive airway pressure
(CPAP) treatment of obstructive sleep apneaonall-
cause mortality in people with pulmonary fibrosis is
unknown.

To investigate theimpact of CPAP therapy
terminationin the first year on all-cause mortality
in people with pulmonary fibrosis and comorbid
obstructive sleep apnea.

METHODS

French national health insurance reimbursement
system data were analyzed for all CPAP-naive
adults who started CPAP from January 2015-
December 2018 and had idiopathic pulmonary
fibrosis (disease codes + expert algorithm) and
obstructive sleep apnea (disease codes).

CPAP termination was defined as the cessation of
CPAP reimbursements triggered by the physician
in charge of follow-up.

All-cause mortality was compared between the
CPAP termination and CPAP continuation groups.
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Figure 1. Study design. Index date was one year after CPAP initiation to
identify those continuing or having stopped CPAP. PF was identified before
theindex date. *TO was between 1January 2015 and 31 December 2018.

Patients with pulmonary fibrosis should be systematically screened and appropriately treated for OSA. &l
Maintaining CPAP therapy is a key therapeutic goal in this population, despite potential challenges to long-

term adherence.

Discontinuation of CPAP within the first year is associated with a substantially increased risk of mortality in
patients with pulmonary fibrosis and OSA. Personalized strategies are needed to support CPAP adherence

and improve clinical outcomes.
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CPAP CPAP
Variable Overall (n=547)| continuation termination | p-value
(n=372) (n=175)
72.0 74.0
Age, years (64.0-79.0) 71.0(64.0-77.0) (65.0-80.0) 0.031
Female sex, n (%) 185(33.8) 126 (33.9) 59(33.7) 1.0
Deprivationindex' 7 0.15(-1.01-1.22) | 0.3(-0.57-1.11)|  0.39
(-0.86-1.18) ' : : : : : :
State-funded health
insurancelnics) 82(15.0) 64(17.2) 18 (10.3) 0.047
Comorbidities, n (%)
COPD 277 (50.6) 188(50.5) 89(50.9) 1.0
Obesity 100 (18.3) 68(18.3) 32(18.3) 1.0
Stroke 36(6.6) 26(7.0) 10(5.7) 0.707
Neurotic condition? 194 (35.5) 130(35.0) 64(36.6) 0.783
Diabetes mellitus 160 (29.3) 98(26.3) 62(35.4) 0.038
Kidney disease 5(0.9) 4(1.7) 1(0.6) 0.924
Hypertension 411(75.7) 281(75.5) 130 (74.3) 0.834
Peripheral artery disease 57(10.4) 35(9.4) 22(12.6) 0.327
Coronary heart disease 17 (21.4) 75(20.2) 42(24.0) 0.363
Heart failure 41(7.5) 25(6.7) 16 (9.1) 0.407
Atrial fibrillation 80 (14.6) 52(14.0) 28(16.0) 0.621
Cancer 11(2.0) 8(2.2) 3(1.7) 0.99
SRS Pl 1M(20.3) 79(21.2) 32(18.3) 0.492
failure3
Respiratory-related
hospitalisation 112 (20.5) 64 (17.2) 48 (27.4) 0.008
Home oxygen therapy 18(3.3) 15(4.0) 3(1.7) 0.246
Corticosteroid treatment,
n(%)*
Acute 188 (34.4) 138(37.1) 50(28.6) 0.063
Chronic 109(19.9) 70(18.8) 39(22.3) 0.405
Antifibrotic drug, n (%)
Nintedanib 35(6.4) 27(7.3) 8(4.6) 0.312
Pirfenidone 30(5.5) 18(4.8) 12(6.9) 0.444
Death, n (%)
lyear 16 (2.9) 1(0.3) 15(8.6) <0.001
2years 24 (4.4) 1(0.3) 23(13.1) <0.001
3years 32(5.9) 7(1.9) 25(14.3) <0.001

Table 1. Baseline characteristics of the study population, overall and in

subgroups of participants who continued or terminated continuous positive
airway pressure therapy in the first year after treatmentinitiation.

CONCLUSION

fibrosis and obstructive sleep apnea.

Compared with the group that continued using CPAP,
individuals in the therapy termination group were significantly
older, were significantly more likely to have diabetes mellitus,
and significantly less likely to have state-funded health

insurance (table1)

At 1 year, 372/547 (68%) were still using CPAP and 175/547

(32%) had terminated CPAP.

Adjusted all-cause mortality rates were significantly higher in

the CPAP termination versus continuation group.

The adjusted risk of death was nearly four times higher in the
CPAP termination versus continuation group (hazard ratio

3.94,95% confidence interval 1.80-8.61). (Figure 2)

Significant independent risk factors for all-cause death in this
population with pulmonary fibrosis and comorbid OSA were
age, severe chronic respiratory failure, respiratory-related

hospitalisation, and CPAP termination.
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Figure 2. Adjusted all-cause mortality survival curves in the CPAP continuation and CPAP
termination groups (Cox model, adjusted for age, sex, and the presence of arrhythmias,
hypertension, cardiac failure, chronic obstructive pulmonary disease, stroke and diabetes).
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RESULTS

7/91/8,842 people with OHS started on NIV switched to CPAP (switchrate 8.9%); of these, 633 had been on NIV
for=3 months and 574 of these individuals (cases) were matched with 574 controls (table 1)

All-cause mortality was not significantly different in cases versus controls (hazard ratio [HR] 0.676, 95%
confidenceinterval [Cl] 0.443-1.032) (table 2, Figure 1).

Switching from NIV to CPAP also had no significant effect on time to first hospitalisation versus staying on NIV

INTRODUCTION

Transitions between positive airway pressure
modalities in patients with obesity hypoventilation
syndrome (OHS) are common in routine practice,
but data on the impact of switching from non-
invasive ventilation (NIV) to continuous positive
airway pressure (CPAP) on objective clinical
outcomes are lacking.

This study evaluated the impact of switching from
NIV to CPAP on all-cause mortality and time to first
hospitalizationin people with OHS.

METHODS

DatacamefromtheFrenchnationalhealthinsurance
reimbursementsystemdatabaseforindividualswith
OHS and a first NIV reimbursement in 2015-2019.
A nested case-control design was used, matching
individuals switching from NIV to CPAP (cases) with
those who remained on NIV (controls).

Follow-up

NIV initiation 1st hospitalisation

— e >

>=90j  |>=30f

Patients
switching >

(HR0O.961,95% CI 0.818-1.129) (Figure 2).
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Time (in years)
[ NIV continuation NIV to CPAP switch |
At risk
NIV continuation 574 548 388 242 128
NIV to CPAP switch 574 529 375 242 140 50

Matched population
Cases not
Controls (n=574)| Cases (n=574) | matched (n=59)
o 62.0 , .

Age group, n (%) (48.0:72.0) 62.0(52.0;71.0) | 62.0(47.0;72.0)
0-34years 24(4.12) 31(5.40) 1(1.69)
35-44 years 39(6.77) 35(6.10) 5(8.47)
45-54 years 81(14.02) 93(16.20) 9(15.25)
55-64 years 152 (26.45) 153 (26.66) 20(33.90)
65-74 years 158 (27.44) 148 (25.78) 13(22.03)
>75years 122 (21.20) 114 (19.86) 11(18.64)
Male sex, n (%) 356(62.08) 353(61.50) 43(72.88)
Comorbidities*, n (%)
ApEEnse s 391(68.21) 378(65.85) 42(71.19)
cardiovascular disease
Type 2 diabetes 210 (36.64) 214(37.28) 19(32.20)
Depression/anxiety
psychiatric treatments 147 (25.58) 149 (25.96) 11(18.64)
:'\‘Z%'te’m oxygentherapy, | 149 18.99) 116(20.21) 9(15.25)

Table 1. Baseline demographics and characteristics of matched cases
and controls, and cases who were not matched.

All-cause mortality risk for NIV to CPAP switch vs. staying on NIV

HR (95% CI)

p-value

All patients

0.676(0.443-1.032)

0.0697

to CPAP

1st hospitalisation

Date of switch to
CPAP (for patients
switching)

Table 2. Risk of all-cause death in patients switching from non-invasive
ventilation (NIV) to continuous positive airway pressure versus staying
onNIV.
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Probability of all-cause hospitalization

0.0+

At risk
NIV continuation 1638 312 665 25 0
NIV to CPAP switch 574 457 234 115 50 0
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NIV continuation NIV to CPAP switch |

Figure 1. Kaplan-
Meier curves for all-
cause mortalityin
patients with OHS
who did versus did
not switch from NIV
to CPAP.

Figure 2. Time

to first all-cause
hospitalizationin
patients with OHS
who did versus did
not switch from NIV
to CPAP.

In this nationwide real-world cohort, only a small proportion of patients with OHS initiated on NIV were

switched to CPAP (9%).

Switching from NIV to CPAP was not associated with anincreased risk of all-cause mortality or earlier

hospitalization.

These findings support the safe transition from NIV to CPAP in selected patients with OHS, potentially
reducing treatment complexity and healthcare costs without compromising outcomes.
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INTRODUCTION

* Comorbidinsomnia and obstructive sleep
apnea (COMISA) is a common sleep
disorder phenotype associated with
adverse cardiometabolic outcomes

* Individuals with COMISA may experience
a particularly high burden of
cardiovascular disease (CVD)

* However, the future population burden of
COMISA and associated CVD across
Europe remains poorly characterized

AIMS

We aimed to project the future prevalence
of COMISA and CVD among adults aged
20-79 years in France, Germany, and the
United Kingdom through 2050.

METHODS

Using a previously published population
simulation framework, we developed an
open-cohort model to simulate adults
aged 20-79 years from 2020 through
2050 in 5-year cycles The model
incorporated population demographics,
including age, sex, fertility, and migration.
Baseline COMISA prevalence was informed
by published European estimates and
calibrated by country.

COMISA risk incorporated BMI, depression,
anxiety, and CVD, while CVD risk
incorporated COMISA, depression, and
anxiety. Primary outcomes were COMISA
prevalence, overall CVD prevalence, and
CVD prevalence inindividuals with COMISA

Comorbid Insomnia and Obstructive Sleep Apnea (COMISA) and Cardiovascular Disease in Three European
Countries: Population Projections Through 2050

Elroy Boerst Fatime Sert, Kimberly L. Sterling, Emerson M. Wickwire

RESULTS

med@cloud
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COMISA prevalence was projected to increase in all three countries from 2020 to 2050:
* France, 11.5% t017.3%; Germany, 14.4% t0 20.6%; and the UK, 20.4% t0 26.8%.

CVD prevalence increased in the overall population and remained consistently higher among adults with

COMISA.

* By 2050, CVD prevalence among adults with COMISAreached 43.2% in France, 48.2% in Germany,
and 45.7% in the UK.

The absolute number of adults living with both COMISA and CVD increased substantially:
* from1.7to 3.3 millioninFrance, 2.0 to 4.0 millionin Germany, and 1.9 to 5.7 millionin the UK between
2020 and 2050.

Thus, by 2050, >40% of adults with COMISA were projected to have CVD in all three countries:

» corresponding to approximately 13 million adults living with both conditions across the three
modeled populations.

Table. Prevalence and case counts of COMISA across Germany, France, and the UK

Outcome Year France Germany UK
COMISA 2020 11.5%(5.4M)  14.4%(7.2M)  20.4% (9.8M)
2050 17.3% (7.6M)  20.6%(8.3M)  26.8% (12.5M)
Overall CVD 2020  18.8%(89M)  17.5%(8.7M) 11.8% (5.7M)
2050 22.5%(10.0M)  25.6%(10.3M)  24.8%(11.6M)
g\é%?g‘;”g 2020 31.3%(1.7M)  28.5% (2.0M) 19.9% (1.9M)

2050 43.2% (3.3M) 48.2% (4.0M) 45.7% (5.7M)

Note. M = millions

CONCLUSION

Our modeling study projects a substantial increase in COMISA prevalence through 2050 across Germany, France, and the UK. CVD prevalence was
consistently higher among individuals with COMISA thanin the overall population andincreased substantially over the simulation period.

By 2050, more than 40% of adults with COMISA were projected to have CVD in all three countries. These findings highlight a growing population living
with both sleep disorders and substantial cardiovascular comorbidity. COMISA may represent an increasingly important population for cardiovascular risk

identification and management.

By 2050, >40% of adults with COMISA are projected to have cardiovascular disease across France, Germany, and the UK
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BACKGROUND
RESULTS KEY TAKEAWAYS

Digital engagement tools offer
69.5%
male

opportunities to identify and

characterise patient challenges

: 43,018
during early PAP therapy. [
Integrated into the myAir™ patients included
app, the Care Check-In (CCI)

(engaged with CCl

70.1%

reported
multiple issues

Nearly three-quarters of new
PAP users reported multiple

®©

faa'fure captures structured, within first 30 days) 29.9% reported {amurTg patients with | r':;:;;i; Mean age myAir™.
patient-reported fﬂdbﬂﬂk to a single issue available gender el 5 3 . 5
support personalised care. information) i
years
days 3-14
AIMS AND OBIJECTIVES Mask-related issues were
REPORTED ISSUES BY CATEGORY @
To characterise the type, the most commonly reported,

timing, and prevalence of MASK-RELATED PRESSURE-RELATED DEVICE-RELATED SYMPTOM-RELATED
early therapy issues reported

early concerns via CCl in

driven by discomfort,

leaks and slippage.
by new AirSense™ 11 users

via the CCl tool in the

48% v) 20% me) S 11%

it

myAir™ app. of patients of patients of patients of patients
P — , 5 6 Most feedback was provided
. Breathing Device ry moutn or appa

Discomfort _ 34% discomfort _ 38% a.d_ius-tment _ 29% nasal ;ﬂngestign _ 42% Wlthlﬂ the ﬁrﬁt two WEEkE

This analysis included of therapy.

ﬁt 4?;1-“"5 E"f;m::::‘éﬁ“ﬁ Leaks  24% ;r::;:fg . 29% romidiier NEEEEN 2% Fatigue I 37
who engaged wi via up
AGeT™ it £

myAir™ within the first Sii Pressure Tubing

30 days of PAP therapy ippage B 18% i i B 20% : I 2 Headache B 13%

{from March 13, 2024, o hig e Digital self-reporting tools

onward). Fnher mask 24 ﬁ; pressure 130 Fbther device 2% Other symptoms [l 8% deliver real-time insights to
issues i issues

guide early, targeted

issue-related questions interventions.
and follow-ups ("Did the
content solve your issue?”
on days 8, 15, 22, or 29)
were included.

. Issue categories and
" frequency were analysed

descriptively.

Patients who answered
'}‘_

CONCLUSION

IMPLICATION

Integrating digital feedback early in therapy
can enhance patient support and improve
PAP adherence and outcomes.

Nearly three-quarters of new PAP users reported multiple early concerns via CCl in myAir™,
with mask-related discomfort being most commeon. Digital self-reporting tools offer real-time

insight into patient experience, supporting early, targeted interventions.

Disclosure: This study was sponsored by ResMed.



Early positive airway pressure use predicts therapy discontinuation, @ ERS
treatment effectiveness, and behavioural patterns in obstructive sleep apnoea
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BASELINE CHARACTERISTICS (Overall Cohort)
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Ej BACKGROUND OBJECTIVE @ METHODS e®ae Age at first use date
Positive airway pressure (PAP) adherence To test whether early PAP use * Retrospective analysis of OSA patients using PAP ‘.‘ N = 298,089 ﬂ:f' 1?;’;1?:;;‘?:;“
in obstructive sleep apnoea (OSA) is across pre-defined strata predicts therapy with a patient engagement tool (myAir™) = '
poorly captured by binary usage risk of longer term therapy and 2365 days of follow-up. - E
thresholds stratified by nights of early PAP discontinuation, treatment . F‘atie.nts were str?tiﬁeq by average PAP use over ender, n (%)
use and may be predictive of therapy effectiveness, and behavioural the first 90 d:ya into six gmupa: <2 h, 22to <4 h, [ ] ®
discontinuation, treatment effectiveness, patterns in obstructive sleep EigE h.' Ei0 S, Y t? - h am_j 2l w * w
and behavioural patterns. apnoea (OSA). . Dutmmers included .thErapg,r dlﬂﬂ-::nt_lnuatlon (=90
consecutive days without use), residual apnoea- Male Farmide Prefer not to say
hypopnoea index, and behavioural patterns. 217,671 (73%) 78,784 (26%) 1634 (1%)

Thiz analysis included mpdir™ users who provided consent for the
coliection and use of their data through the mydir™ application.

Mode of PAP therapy at first use, n (%)

RESULTS
-~ .
[ Patient distribution by early PAP use a Therapy discontinuation (290 days) B Days to therapy discontinuation (290 days) O PGS Y S
(first 90 days) Entire follow-up period (median days) 229,747 (77%) 68,342 (23%)
Early PAP
153% al:l'ir.-’night'.:lme M % 100% - 250 -
# 76% 183.5
P, mozh e ook | S a0y 200 - w 2@ CONCLUSIONS
W z2to<4h 40748 13.67% E 2 157
= 60% 150 -
A sdto<6h 77944 26.15% g o Lcrwerl eardly' P!:Fl’_lus: {-:ﬁ h) is strongly
=] 8 associated with higher therapy
29&.039 S W 26to<7h 59794 2006% | D 0% 29% E 100 ks bhecabin (Btion: S
B =z7to<9h 73179 2455% ;'__ 0 - B g% 50 - ; | _ . . .
W =9h 4569  153% @ 4% 3% 3% . : ), Patients with higher early PAP use
0% BN EN N mm s 0 — '. EP_}. remain on therapy for significantly
Tatal 298,089 100%: <2 h Eit: E:.t: Eﬁ?.t: E?gt: 29 h =2h iit: i‘tt: iﬁrt: i;t: =9 h - |ﬂngET’ periudi {medfan ~180 days
= = + i vs 52 days in <2 h group).
Owerall: 55,332 patients discontinued therapy (19%) Overall median time to discontinuation: 98 days
Residual AHI improved from the first
i 'I B Residual AHI (events/hour) ﬁﬂ% Weekend vs weekday PAP use .'lﬂl‘ Therapy interruptions — Number Therapy interruptions — Duration “I}I thellast 90 days across
Mean (first 90 days vs last 90 days) e A (weekend use - weekday use) Median per night Mean (minutes) per interruption WIBAry-USEpIaLe:
i M First 90 days W Last 90 days 0d - o it i 40 - 0o Early usage behaviour differs
= . ' o = L. between low- and high-use groups:
I E‘ 2 1 0.01 . l EE' s £ sap) lower-use groups decrease use on
E £ 0 ——-‘—? £ 226 i 5265 21 0 weekends, while higher-use groups
E 5, ol o5 1 £ o e 158 e A T i maintain or slightly increase use.
¥ 3 02 g
-d T
2 E - 0.98 o _o4 - g9 023 é " g . : :
% 2 n & = 2 @, Interruption patterns differed
o . e B > E‘ = across early-use strata.
<2 h 22to 24t 26t =Tto  29h Lower-use groups: less PAPuse  Higher-use groups: maintain or 0~ 23h  22io gq ta z26te 27t 20h 0.3 <2h azm 24 e 26t =2Tto 20k
<4h  <6h <7h <9h on weekends slightly increase weekend use <dh <6h <Th <9h cdh <5h <7h <9h
Improvement in residual AHI observed Higher early use (29 h) is associated anm;iyr:linn in:ermptiun n n_"ld'
across all early-use strata. with more interruptions per night. e Lol R g

longest duration in 29 h group.

Disclosure: This study was sponsored by ResMed.




Resmed Science Center, San Diego, CA, USA

INTRODUCTION

* PAP therapy for obstructive sleep apnea (OSA)
may affect not only patients, but also bed partners
and coupe functioning

* Sexual, relational, and partner outcomes have
been studied in both the US and European
populations, but regional differences have not
been systematically compared

To compare sexual and relational outcomes
associated with PAP therapy across U.S. and
European studies

METHODS

Narrative review of 50 studies comparing sexual
and relational outcomes associated with PAP
therapy for OSA in the U.S. (n=16) and Europe
(n=14).

* Included adults (=18 years) with OSA treated with
PAP and/or their partners.

* Studies included qualitative (n=12) and
quantitative (n=18) designs.

* Follow-up was categorized as short-term (<3
months; n=11) orlong-term (26 months; n=19).

* Outcomes included sexual function and
satisfaction, intimacy, relationship functioning,
partner sleep and PAP acceptance, partner
involvement, and PAP adherence.

Couple-level Benefits of PAP Therapy for OSA: Contrasting Sexual and Relation Outcomes in U.S. vs. European Studies: A Narrative Review
Elroy Boers, PhD, Summer Ghamedi, MBBS, Kimberly L. Sterling, PharmD, MS, Leanne Kaye, PhD, MPH

RESULTS

European studies: high partner acceptance and positive relational outcomes
* High partneracceptance of PAP

* Improved partner sleep and relationship satisfaction

* Generally low disruption to intimacy

+ Some studiesreportedimproved sexual functioning with longer follow-up

European studies generally suggest PAP can support both partner well-being and couple functioning

U.S. studies: PAP adaptionis a dyadic process
* Greater emphasis on partnerinvolvement during PAP initiation and adaptation
Partner support was associated with better PAP adherence
Intimacy challenges were more commonly described during treatment initiation
Autonomy-supportive partner behaviors were associated with:

* More sustained PAP adherence

« Betterrelational outcomes

U.S. studies show how partners engage in PAP therapy may influence both adherence and relationship outcomes

Consistent findings across regions

* Partnerinvolvement predicted better PAP adherence

* PAP was associated withimprovements in partner and relational outcomes
« Sexual benefits were reported, particularly with longer-term PAP use.

Partner-inclusive PAP care may benefit both the patient and the dyadic relationship

Clinical implications

* Incorporate partners into PAP initiation and ongoing care

* Encourage autonomy-supportive partner behaviors

« Considercontinued couple-focused support beyond initial PAP adaption
Standardize sexual, intimacy, and relational outcome measures across studies

CONCLUSION

Regional patterns suggest differences in how PAP-related sexual and relational outcomes are experienced and studied. European
studies generally report higher partner acceptance, improved partner sleep and relation satisfaction, and limited intimacy
disruption, where US studies more often emphasize PAP adaption as dyadic process and the role of partner supportin adherence.

* Findings were synthesized by region and follow-
up duration, with attention to partner
involvement and couple-focused interventions.

* Differences in outcome measures, adherence
assessment, and follow-up periods were
considered when interpreting cross-regional

findings.
ACKNOWLEDG ENTS

Partnerinvolvement is a consistent facilitator of PAP adherence, but regional differences and heterogeneous
outcome measures highlight the need for partner-inclusive care and standardized assessment of sexual and
relational outcomes.
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Sleep Efficiency as Marker of Health in Obstructive Sleep Apnea: Insights from Wearable Data

Anita S. Malik, PhD, Elroy Boers, PhD , Calelb Woodford, BMath,, Naomi Alpert, MS, Kimberly L. Sterling, PharmD, MS, Will McConnell, PhD, 3D, MPH, Leanne Kaye, PhD, MPH
iResmed Science Center, San Diego, CA, USA

INTRODUCTION RESULTS

+ Sleep efficiency, defined as the proportion (%) of time » Sleep efficiency distribution: 92% were efficient sleepers (=85%), 3.7% were moderately efficient (80%-<85%),
inbed spent asleep, reflects sleep quality and recovery and 4.3% were inefficient (<80%)

* Inobstructive sleep apnea (OSA), sleep efficiency may * Sleep & activity: Higher sleep efficiency was associated with a consistent pattern of improved behavioral outcomes, including
capture broader behavioral and physiological health longer sleep duration (412 vs 382 min/day), greater daily step counts (6,489 vs 5,893/day), and more exercise time (47 vs 33 min/

day), suggesting more structured and restorative daily routines (Figure)
* Datafromconsumerwearable devices enables large-

scale evaluation of these associations in OSA patients » Cardiovascular physiology: Efficient sleepers had alowerresting heartrate (61.0 vs 64.2bpm) . Mean HRV was similar between
on CPAP therapy efficient and inefficient sleepers (37.4 vs 37.5 ms), although HRV differed across the three groups overall

Goal: To evaluate whether sleep efficiency is - Body composition & oxygenation: BMI did not differ significantly across groups, while SpO, showed a small but statistically
associated with differences in physiological and significant difference, withlower mean SpO, among efficient sleepers (94.6% vs 95.7%)

METHODS

* Study design:

* Aretrospective observational analysis of wearable-
derived data Inefficient Moderately Efficient Efficient
(<80%) (80-<85%) (=85%)

* N=40,248 adults with OSA on CPAP therapy N =1,734 N = 1,506 N = 37,008

* Allcomparisons, except BMI, were significant (o < 0.001), reflecting consistent patterns across alarge real-world population
Figure. Behavioral and physiologic profile by sleep efficiency category

Sle ici 9 | 71.1 82.8
ep efficiency (%) (8.0) (1.4)
« Cohortinclusion criteria: ’ '
o Withi 365-d ind . Total sleep time (min/day) 382.3 40551 More favorable —
ITtnin a —day winaow: (74.7) (59.7)
>30 vaI.ld slelerl) nights (3-12 h/night) Srer L) 5,893 6,148
« =45valid activity days (=100 steps/day) (2-ea) (AL
: : 329 36.0
Exercise (min/day) (24.9) (28.5)
* Sleep efficiency definition: | . | SR 32.9 31.9
+ Calculated as total sleep time divided by time spent N )
inbed (%) Resting heart rate 64.2 64.5
. . (bpm/day) (8.5) (8.8)
* Values of 100% excluded to ensure physiological e
. Heart rate variability 37.5 35.8
validity (ms/day) (24.5) (21.3)
Oxygen saturation 95.7 95.7
aln . SpO,, % i 7
+ Sleep efficiency categories: i 2 )
.. Values are mean (standard deviation).
O Eff|C|ent > 85% More favorable direction: higher = better for sleep efficiency, total sleep time, steps, exercise,

HRYV, and SpO,; lower = better for resting heart rate and BMI.

* Moderately efficient: 80-<85%

* Inefficient: <80% Values are presented as means, min = minutes, kg = kilogram, bpm = beats per minute, ms =
* Between-group comparisons using Kruskal-Wallis milliseconds, all values, except BMI, are p < 0.001
GRS CONCLUSION
» Variables analyzed : Sleep efficiency is a potential marker of behavioral and physiological health in OSA. Higher efficiency was associated with longer

sleep duration, greater physical activity, and lower resting heart rate. These findings position sleep efficiency as a scalable,

* Sleep:total sleep time (TST : A : . o A L . . .
P P (I5T) wearable-derived indicator with potential applications in digital health monitoring and targeted behavioral interventions.

* Activity: daily steps, exercise minutes

* Physiology: body massindex (BMI), resting heart rate i . . ) ) . . .. .
(HR), heart rate variability (HRV), blood oxygen Higher sleep efficiency is associated with longer total sleep time, greater physical activity, and lower resting

AcknowLESAEMERLoN (SPO.,) heart rate in adults with OSA on CPAP therapy

This study was funded by Resmed and all authors are employees of Resmed




IResmed Science Center, San Diego, CA, USA

INTRODUCTION

* Obstructive sleep apnea (OSA)is associated with
cardiometabolic and neurocognitive morbidity

* Growth of connected consumer wearable devices
enables large-scale real-world monitoring

* Globalbenchmarks for sleep, activity, and physiology in
OSAremain limited

This study aimed to characterize real-world
patterns of sleep, physical activity, and physiology
in Western European adults with OSA using
wearable device data

METHODS

* Study design
* Aretrospective observational analysis of real-world
wearable data from CPAP users

* Descriptive, population-level benchmarking analysis

* N=72,453 Western European adults with OSA using
continuous positive airway pressure (CPAP) therapy

* Cohortinclusion criteria:
* Withina 365-day window:

* >30valid sleep nights (3-12 h/night)
* =45valid activity days (=100 steps/day)

Variables analyzed;

« Sleep: duration, efficiency (total sleep time / by time
inbed)

* Activity: daily steps and exercise minutes

* Physiology: body massindex (BMI), resting heart rate
(HR), heart rate variability (HRV), and blood oxygen
saturation (SpO,)

ACKNOWLEDGEMENTS
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Wearable-derived Sleep, Physical Activity, and Physiologic Characteristics of Western European Adults with Obstructive Sleep Apnoea
Elroy Boers, PhD, Calelb Woodford, BMath, Anita S. Malik, PhD, Naomi Alpert, MS, Kimberly L. Sterling, PharmD, MS, Suyog More, MA, Will McConnell, PhD, 3D, MPH, Leanne Kaye, PhD, MPH

RESULTS

Figure. Sleep and Activity outcomes among Across >70,000 CPAP-treated Western European adults with OSA,

Western European CPAP users wearable-derived data characterized real-world patterns in sleep,
Sleep Duration physical activity, and physiology, with distinct differences observed
At 401.2 between females and males (Figure; Table)
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* Average sleep duration was 404 + 68 minutes (~6.7h) with high sleep
efficiency (95.8% + 7.2% ).

N
o
o

Minutes/night

o
i

remele e * Average physical activity was 6,392 + 2,811 steps/day and 38.8 + 36.5
Daily Steps min/day of exercise.
10000 A 5,802 6,551
7500 - * Physiological measures: Mean BMlwas 32.5 * 6.2 kg/m?, resting HR

63.2 £ 8.4 bpm, HRV 38.0 £ 22.0 ms, and Sp0O,95.3% * 2.0%

5000 -+

Steps/day

2500 A

« Sleep efficiency and oxygenation were high across the cohort,
despite elevated BMI, highlighting distinct sleep, activity, and
physiological characteristics among CPAP-treated adults with OSA

Female Male

Exercise Time

(o]
o
L

+ Sex differences were observed: compared with males, females had
longer sleep duration (414.1 vs 401.2 min/night), higher BMI (34.2 vs
32.2 kg/m2) and resting HR (64.5 vs 62.8 bpm), lower HRV (34.0 vs
39.0 ms), fewer daily steps (5,802 vs 6,551 steps/day), and fewer

Female Male exercise minutes (36.1vs 39.6 min/day).

Minutes/day
N » (=2}
o o
L

o
1

o
i

Table. Wearables characteristics among Western European CPAP users

Characteristic (N=72,453) (NZ15,069) (N=56,818)
Age (years) 55.0 £ 11.8 56.1 + 114 54.7 =+ 11.9
Sleep duration (min/night) 403.9 =+ 67.7 414.1 £ 63.0 401.2 £ 66.1
Sleep efficiency (%) 95.8 +7.2 96.1 + 7.5 957+ 7.2
Daily steps (steps/day) 6,392 + 2,811 5,802 + 2,752 6,551 + 2,807
Exercise (min/day) 38.8 + 36.5 36.1 + 38.4 39.6 £ 36.1
BMI (kg/m2) 325 +6.2 342+ 7.6 322 +£59
Resting HR (bpm) 63.2 £8.4 64.5 £ 7.8 62.8 £8.5
HRV (ms) 38.0 £ 22.0 34.0 £ 16.9 39.0 £ 23.0
Sp0:2 (%) 95.3 2.0 95.0+ 2.4 953+ 1.9

Values are presented as mean * standard deviation, min = minutes, kg = kilogram, bpm = beats per minute, ms = milliseconds, female-male
comparisons were statistically significant (p < 0.05)

CONCLUSION

This analysis provides wearable-derived estimates of sleep, physical activity, and physiology in Western European adults with
OSA. These findings highlight the opportunity to analyze wearable data alongside PAP therapy data, potentially enabling
patient phenotyping and supporting individualized and adaptive OSA therapy.

Wearable data from more than 72,000 Western European adults with OSA provide real-world benchmarks of sleep,
physical activity, and physiology and reveal descriptive differences between females and males.



Development of a female-specific obstructive sleep apnoea (OSA) screening questionnaire

Authors: Alison Wimms, Shuying Yu, Nina Wiklund, Daniela Gautschi, Jeff Armitstead.

Institution: Resmed Sleep Science Centre, global

INTRODUCTION

Women with OSA are atincreased risk of
being missed or misdiagnosed because
their symptoms and disease presentation
often differ from men. Existing screening
questionnaires may lack sensitivity for
detecting OSAinwomen.

Aim: To develop and evaluate a female-
specific screening questionnaire for
identifying women at risk for OSA.

METHODS

Development included: (1) analysis of
symptom datalinked to home sleep test
outcomes to identify predictors of OSAin
women; (2) targeted literature review of sex
differencesin symptoms and
comorbidities; and (3) expert consultation.

In a prospective pilot study, adults
undergoing diagnostic testing for
suspected OSAin Australia,the USand
China completed the questionnaire before
their sleep study.

Data Analysis and Validation

OSAwas defined asan AHI = 5 derived
fromhome sleep apneatesting.

Predictorvariables were selected using
LASSO regression, followed by
multivariable logistic regression to develop
therisk score. Model performance was
assessed using predefined thresholds for
sensitivity (=85%) and specificity (=45%,).

Internal validation was performed using
bootstrapping techniques to ensure the
robustness of the finalised risk score

RESULTS

Atotal of 641 participants were included

Characteristics | %/ (mean (SD)) years; range

Sex (n=641) 38% female

Age (n=241) 51.6(16.2);18-86
BMI(n=237) 30.8(7.7);15.6-62.9
AHI(n=178) 18 (21.1); 0.4-110

Men demonstrated higher AHI (27 vs. 18), ODI (25
vs. 16), snoring (4% vs. 89%), and witnessed
apneas (53% vs. 32%) than women.

Table 1: Summary of items assessed in the questionnaire

Age

BMI

Menopausal status

Assessment of daytime symptoms of tiredness, such as fatigue, lack of energy, feeling of
being unrested

Assessment of various insomnia metrics (difficulty falling asleep, difficulty staying asleep etc)

Presence of snoring

Witnessed apneas

Assessment of morning symptoms such as dry mouth, and jaw pain.

Frequency of sleep disruption from pain

Frequency of morning headaches

Presence of hypertension

Comorbid conditions such as hypertension, diabetes, heart failure, mood disorders,
hyperlipidaemia, thyroid conditions, GERD, Asthma, RLS

Sex Differences in Symptoms and Comorbidities in OSA

Percentage of adults reporting symptom or condition

MORE COMMON IN WOMEN

Bl Men (n=399) Il Women (n=241)

100%

90% -

80% -

70% -

60% -

50% -

40% -

30% -

% Reporting Symptom or Condition

20% -
10% -

O%J

+17.8% +12.9% +16.4% +11.0% +11.6% +11.9% +21.1% +12.3%

higher in higher in higher in higher in higher in higher in higher in higher in

women women women women women women men men
75.1% '1' J'

34.0%

31.1%

Depression /
Mood Disorder

Anxiety

34.9%

29.8%
18.5%

® & =

Jaw Discomfort /
Teeth Grinding

MORE COMMON IN MEN

53.1%

40.7%

I 1

L

Headaches
(morning)

zZz

Difficulty Low Energy /
Falling Asleep Fatigue After Sleep

Breath Holding
During Sleep

Waking Gasping
for Breath

LASSO regressionidentified age, body massindex (BMI), menopausal status, hypertension, and nocturnal
gasping/choking symptoms as key predictors of OSAriskin women.

The preliminary results of this female-OSA screener demonstrate strong predictive performance of
OSAr risk: sensitivity 85%, specificity 64%, AUC 0.83.
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This female-specific OSA screening questionnaire

shows promise in predicting OSA risk.

Additional data from non-clinical populations are required
toimprove dataset balance and enhance model
generalizability in the development of a female OSA
screener.




Smartphone-based multimodal digital biomarkers for detection of obstructive sleep apnea

Authors: Alison Wimms, Alvin Lim Zhi Guang, Tingting Zhang, Vishakha Bansal, Hongjiang Yu, Arpit Joshi, Rakesh Prakash, Daniela Tellez, Andrew Partington, Yi Dayton, Yang Yan, Yu Heng Goh, Zhuo Zeng, Ethan Farrugia, Liam Davies, Dominica Leaver, Jinting Xiao,
Jaykumar Soni, Lisa Erikli, Sarah Pongrass, Jeff Armitstead, Bikash Ranjan Bhoi, Juliette Barker, Michael Hogg, Fiza Mughal, Ji Hae Jang, Rakesh Chovatiya, Ankit Yadav, Freya Liu, Harshpinder Singh, Christopher Gill, Liam Holley.
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INTRODUCTION

Obstructive sleep apnea (OSA) remains
underdiagnosed due to limited access to sleep
testing and associated costs. Scalable, low-cost
tools are needed toimprove early detection.

To develop a smartphone-based application
integrating multimodal digital biomarkers to predict
OSA risk

METHODS

The MinuteDx app integrates:
(1) risk-based questionnaires;

(2) facialimaging to quantify craniofacialand neck
morphology;

(3) video recordings reviewing speech, blinking,
and swallowing to assess visual and acoustic
markers associated with upper airway and
neuromuscular traits; and

(4) Cardiopulmonary coupling as a surrogate of
autonomic function.

In a prospective pilot study, adults undergoing
diagnostic testing for suspected OSAin Australia,
the US and China completed the app priorto a sleep
study.

Multimodal features were extracted using Al-based
analysis and combined to estimate OSA risk from
daytime signals

Models were developed using stratified train/test
splits and 5-fold cross-validation. Performance was
evaluated usingreceiver operating characteristic
(ROC) analysis.

Outcomes were compared with home sleep test
derived apnea-hypopnea index (AHI).

A smartphone-based multimodal approach demonstrates strong potential foraccurate, scalable detection of OSA using non-contact
assessments. Early results supportits potential as ahome or clinic-based, low-cost diagnostic solution. Alarger prospective validation study across

RESULTS

Over /00 participants have been enrolled, and 586 participants analysed from the USA and Australia

Table 1: Participant Demographics

Gender (%) 38% female

Age (Mean+ SD) 48%16

Ethnicity (%) 59% non-Hispanic white
25% Asian

AHI (mean+ SD) 22.3+ 22.9

Model inputs

Age Distribution AHI Distribution

GENDER GENDER
B FEMALE ) [ FEMALE
=3 MALE

Figure 1: Age Distribution Figure 2: AHI Distribution

1) Questionnaires

« Ordinal and categorical features are extracted froma
range of symptom and clinical questions, which users
adddirectlyinto aphone app.

™

-
Sleep Quality\ Insomnia OSA / Night Daytime Clinical /

Pattern Symptoms Impact Context

P b || GR * =

Overall sleep Sleep initiation Breathing- Sleepiness and Risk factors
profile / maintenance related night daily burden and modifiers
symptoms cond
‘ o ) ‘ Signals associated How poorsleep affects onditions or
How the user describes| | Difficult falling or staying Tith Ooan ek daytime function behaviours linked to
their sleep asleep sleep risk
e Snoring, snorin Daytime sleepiness,
_ Sleep . leflcul_t type, frequency, Ioudnesg,’ positign sleepiness extent, High BP, heartburn,
dlsturbalncf:ej duration, ) history, sleep hold breath, daytime problems, nap comorbidities, pain-
satisfaction |nterferer]ce, sleep gasping, wake-up frequency, most related sleep trouble,
\_ / K anxiety / \\ symptoms // \ energetic time // sleeping aids

2) Facialimaging

« Facialmeasurements are extracted from ‘selfie’
photographs, using the phone camera

Euclidean Geodesic Angular Fatigue
Features Features Features Features
L =

Tiredness & Fatigue

Markers of fatigue
and reduced

Curve distances
between facial

Straight-line

Angle between
distances between 9

facial points

facial points. points. alertness,
Upperface Upperface Midface width Eyelid droop,
depth, mid face depth, mid face angle, lower face undereye
depth, nose- depth, nose- width angle darkness, f_acwal
width width & / tone, skin
S texture A

3)Video assessment

« Speechfeatures are extracted from short videos,
using the phone microphone and camera

Ve ~ ™ \ e \ Ve ™ ' ™
Time Domain Frequency MFCC Pauses SpeechRate
Domain -
. == = I I 6
ate =
n L 1 L] 1
Ix ||||| | ===%
Loudness and Airflow and Vocal- Vocal Tempo / breath
Noise Obstruction tract/airway Fatigue/Contin effort proxy
traits uity
How strong / Spectral patterns of Airway & Number/duration Fast /slow
raspy the voice is breathing resonance of silences delivery
RMS energy, Zero High Freq/Low Freq characteristics Total/Max/Mean Mean/Std of
Crossing Rate energy, Spectral MFCC1-13 pause dur, speechrate
Spread/Skew etc. number of pauses
/ / /A / /
L 4 o N N AN Y,

4) Cardiopulmonary coupling

« Variationsin heartrate are measured during paced
breathing activities, and lung mechanics are
calculated by measuring displacement and velocity
through phone accelerometery

T — re

Heart Mechanics \

L]

Comparson

Lung Mechanics

Heart Mechanics

Tidal Volume Proxy, Chest
Velocity, Inspiration & Expiration
Time, Duty Time

Heart rate variability (HRV)

Preliminary modelling (n=586) combining all four modalities demonstrated ability to reach 80% sensitivity
and 60 % specificity, and AUC-ROC 0.77 for detecting OSA defined as AHI =5.

CONCLUSION

diverse populationsis warranted to confirm clinical performance and generalizability.
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BACKGROUND

Understanding long-term
positive ainvay pressure [PAP)
behaviour in obstructive
sleep apnoea (OSA) requires
real-world data on adherence,
nightly use and behavioural
patterns beyond standard
compliance metrics,

s

AIMS

To evaluate long-term
PAF utilisation patterns
and therapy effectiveness
using real-world data
from connected devices
in a large European

©

population.

METHODS

We analysed 365-day PAF usage
from 298,089 European aduls
using a patient engagement app
[myhir™) connected to PAP

L devices (Airsense™ 11).

# &8 Al patierts had =1 year of
connected data from therapy

I- initiation.

. Changes between the first and
last 90 days were assessed in
users with data in both periods.*

This analysis included myAir™ users who provided consent
for the collection and use of their data through the myAir™
application.

Outcomes included adherence,
discontinuation, ressdual AHI,
leak, therapy timing, weekday-
weekend patterns and
interruptions.

N = 298,089

ZZEE)  04.02 - Clinical and epidemiological respiratory sleep mediicine

Long-Term Real-World Evaluation of PAP Utilisation Patterns
and Therapy Effectiveness in a Large European Population
Using Connected Health Data

H. Woehrle', M. Deger?, M. Arzt®, 5. More®, C. Schoebel®, C. Woodford?*, F. Zeman®, A. Ghildiyal’
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COHORT OVERVIEW
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298,089 26% ~1% 365

European adults Female Prefer not to say Dayz of real-world
with OSA with {n = 78,786 {n = 1,635) connected data
21 year of connected
data from therapy

Male
(m = 217,668)
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KEY TAKEAWAYS
BASELINE CHARACTERISTICS
" . Mearl in five pati 19%
Age at first use date Age distribution Mode of PAP therapy Therapy discontinuation Y, 008 WEEPE PRGNS { A }
ithin 365 da discontinued PAP therapy within
(at first use date) Wik ys - ol
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B 55-64 (28%) = 229,747) Nightly use remained meaningful
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3 23 fé Mean + SD =4 h/night in the last 90 days.
Median (IQR) B =70 (10%) 8
CPAP 98 (40, 173) days
(n = 68,342) Median (IQR) Treatment effectiveness improved:

n Mightly usage (average hours) E Usage distribution - first 365 days
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Median (IQR) Median (IQR) 22to <4 b [ 13%
First 365 days +90.£.2.60 5.04 2 1.81 24to <6h I 24%
6(3,7) 6(57)
26to <7h N 19% 70%
First 90 days with 561 213 6.23 £ 1.67
i . | S ——
use in last 90 days 6(4,7) 6(5.7) Sl 3%
h
Last 90 days 469 + 2.96 5.40 + 2.77 =0h [l 1%
6(2,7) 6(4,7) 0% 10% 20% 30%

~7

Average nightly use decreased slightly fram tin first 365
days to the last 30 days, but remained meaningful.

65% of patients averaged =4 h/night
in the last 90 days.

Hie

H Therapy effectiveness (continuing users®)
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2.39 3.06 14.15 . 4.85 1.98 + 1.64
‘“” 3 . [ 5
s in Last 50 days® 5.57
we | mr o mz e | O R
. - e 4.62 Median (IGR)
[ it 50 ey st B he® e
Median (IR} Mdisn (BOA) Modiar (FIR) 0 2 s ¢ 8 |
15 -1 1=0 12 9

Weekday-weekend differences

Residual AHI and leak improved over time among
were small across all time periods.

patients with data in both periods. @

Nights with =4 h of PAP use

67% (n=200409

B Weekday vs weekend usage (average hours) ﬂ Interruptions (first 365 days)

Interruptions remained stable
at ~1.7-2 per night.

residual AHI decreased from
2.39 to 1.70 events/h and mean
patient-level median leak from
3.06 to 2.52 Limin

% of patients
(in continuing users).
Last 90 days
{n = 193,067)

Weekday-weekend differences
in usage were small across all
time periods.

First 90 days with
use in last 90 days*
{n = 208,216)

Interruptions remained stable
at ~1.7-2 per night.

Median therapy start and end
times were 23:48 and 06:22.

Real-world connected data provide
valuable insights to support
personalised PAP care.

OO O © O ©

Dwration per night (minutes)

Mean = 5D
19.41 + 16.83 e
Therapy timing (first 365 days) ‘
. L Theragy start time (hh:mms) i Therapy end time (hhemim:ss)
'] T 5

Maedian “m: Mean & 5D ( L .‘? Méan = 50

15 (9, 25) 23:57:53 £ 01:21:16 - 06:06:01 = 01:56:59

Canistent
Madisn (CH1, G3) Lo s Median (Q1, Q3)

23:48:07 (23:08:45, 00:37:11) 06:22:06 (05:11:00, 0T:17:29)

*This group ncludes patients with recorded PAP utage during both the initiol 90 days and
1hie final 30 days of the 365-doy thorapy period, enabling longitudanal within-sulbject
comparisons of adherence and oulcomes.

Disclosure: This study was sponsored by ResMed.



