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Abstract

This whitepaper outlines two Fisher & Paykel Healthcare (F&P) sponsored clinical investigations that assessed the
performance, ease of use, and comfort of the new F&P Evora Nasal PAP mask in regular positive airway pressure (PAP)
users with obstructive sleep apnea (OSA) (n = 45) and mask-fitting subject-matter experts (SMEs) (n = 21). The Evora
Nasal is a compact nasal mask that features CapFit™ headgear and the next generation of Dynamic Support. With the
new CapFit headgear, 93% of OSA participants thought that fitting the Evora Nasal was similar to putting on a baseball
cap' and 98% found it simple to put on and take off in the dark.?2 Mask-fitting SMEs confirmed the Evora Nasal’s ease of
use, with 95% rating its fitting as simple.® These results place the Evora Nasal as a strong new player in the nasal mask

category for PAP therapy.

1.0 Introduction

OSA is a sleep disorder characterized by repeated
collapse or partial collapse of the upper airway (apnea
or hypopnea respectively), leading to multiple arousals
throughout the night.* When left untreated, this condition
leads to significant dysfunction during the daytime,
neurological impairment, and comorbidities including
hypertension® and vascular disease.! OSA poses a
significant health burden to society, predicted to affect
approximately one billion people globally.” Obesity and
ageing are two key predictive factors for OSA;®™© with
the current obesity epidemic and ageing population,
the affected population will only continue to increase
worldwide. Since its introduction almost 40 years ago,"
PAP has been the gold-standard treatment for OSA,
reducing the nightly apnea/hypopnea events (measured
as AHI) effectively and thereby improving the related
symptoms. Despite this, adherence to PAP therapy
remains a significant barrier to effective treatment in this
patient population.”™

At F&P, we know that adjusting to PAP therapy can
be challenging. Our aim is to improve adherence by
designing masks that provide effective therapy, are
easy to use and comfortable to wear. F&P has recently
designed a new compact nasal mask, the Evora Nasal
(Figure 1).

Figure 1. The Evora Nasal compact nasal mask featuring CapFit
headgear with a floating seal and stability wings.

The aim of this investigation was to evaluate the
performance, comfort, and ease of use of the F&P Evora
Nasal across 45 participants diagnosed with OSA who
were existing nasal, sub-nasal, or nasal pillows mask

users. Previous studies have shown that having a positive
experience with aspects like ease of use during the
initial consultation and introduction to a mask is crucial
for long-term adherence™*® For this reason, feedback
was gathered from sleep technicians and respiratory
therapists on the usability aspects of the F&P Evora
Nasal.

2.0 Method

2.1 Participant selection

Forty-five participants diagnosed with OSA using PAP
therapy (APAP, CPAP, or Bi-level) were recruited into
the clinical investigation. This included users of three
different nasal mask categories: nasal, sub-nasal, and
nasal pillows. Participants were recruited at the study
site, Clayton Sleep Institute based in St. Louis, Missouri,
USA, from their internal database of participants. The
participant population consisted of 36% females, and an
ethnicity make-up of 71% Caucasian and 29% Hispanic/
African American/Asian or Polynesian descent. The
investigation obtained ethics approval by IntegReview
IRB (Austin, Texas) via an expedited review process prior
to enrolling participants into the investigation.

The inclusion criteria for this investigation were:

» Diagnosis of OSA by a physician

+ Aged > 22 years

* Weight > 66 Ib (approximately 30 kg)

» Prescribed PAP or Bi-level therapy

» Existing nasal, sub-nasal, or nasal pillows user (for at
least 3 months prior to investigation start date)

* Fluent in written and spoken English

» A PAP therapy device that has data efficacy recording
capabilities

The exclusion criteria for this investigation were:

* Inability to provide informed consent

 Participantis pregnant or think they may be pregnant

 PAP intolerant, anatomical, or physiological
conditions making PAP therapy inappropriate

* |PAP pressure > 25 cmH,0

* PAP therapy device used for delivery of medicines
(excluding oxygen)



In a concurrent investigation, 21 mask-fitting SMEs were
recruited to provide feedback on the ease of use of the
F&P Evora Nasal. These participants, referred to herein
as SMEs, were trained sleep technicians or respiratory
therapists. SMEs were recruited from Clayton Sleep
Institute (n = 15) and IV & Respiratory Care, St. Louis,
USA (n =6).

2.2 Study design

The clinical investigation on OSA participants was a
prospective, non-randomized, non-blinded study. This
investigation was funded and sponsored by F&P, the
principal investigator was independent to F&P. Figure
2 shows the investigation timeline. During the first
visit, informed consent was obtained and participant
demographic and treatment information was recorded.
The second visit took place 7 + 3 days after the first
visit, during which time each participant’s baseline data
was downloaded and an Evora Nasal mask was issued
and fitted by a mask-fitting SME from Clayton Sleep
Institute. Participants’ initial feedback was gathered via a
questionnaire and participants were issued a sleep diary
to keep track of their daily progress with the mask. A
follow-up phone call was made 3 + 1days after the second
visit and feedback was recorded. Visit 3 was 14 * 3 days
later; this was an exit interview where a questionnaire
evaluated each participant’s feedback.

In the investigation on mask-fitting SMEs, participants
were given a short demonstration and explanation of
the Evora Nasal mask by an F&P employee and were
then asked to fit the mask as they normally would on a
patient, as well as to clean, assemble, and disassemble
the mask. They then completed a questionnaire to
provide feedback on their experience with the F&P Evora
Nasal.

Clinical investigation - OSA

o Clinical investigation - SMEs
participants

Recruitment of 45 OSA
participants:
53% nasal mask users
27% sub-nasal mask users
20% nasal pillows mask users

Recruitment of 21 mask-fitting
SMEs (sleep technicians and
respiratory therapists)

Visit 1

* Informed consent

* Demographic and treatment
information captured

7 + 3 days

Visit 2

» Baseline PAP data
downloaded

* Mask distribution and fitting

* Sleep diary issued

Visit 1

« Demonstration and
explanation of Evora Nasal
mask by F&P employee

+ SME asked to fit, remove,
disassemble, clean, and
assemble the mask

» SME provides feedback on
Evora Nasal mask

14 + 3 days

Visit 3
* Exit interview

Figure 2. Timeline for the clinical investigations on the Evora Nasal
mask.

2.3 Measurements

The two-week in-home clinical investigation on OSA
participants assessed the following measurements:

* Demographic information, including age, gender,
ethnicity, PAP device settings, existing mask,
sleeping position

* Participants’ rating of the Evora Nasal in terms of
comfort, seal performance, ease of use, and field of
view

* Participants’ rating of the Evora Nasal in terms of
fitting and removal of the mask

* Participants’ comparison of the Evora Nasal to their
usual mask in terms of comfort, stability, and seal
performance

* Participants’ preference between the Evora Nasal
and their current mask

The clinical investigation on SMEs evaluated their
experience with fitting the mask, removing the mask,
disassembly and reassembly of the mask, and cleaning
the mask.

3.0 Results

Forty-five OSA participants completed the two-week in-
home trial with the Evora Nasal; this included users of
nasal (53%), sub-nasal (27%), and nasal pillows (20%)
masks. Twenty-one mask-fitting SMEs trialed fitting and
assembly of the mask. Feedback was gathered from
each of these groups using questionnaires with a five-
point Likert scale. There was no participant dropout in
either investigation, however some OSA participants
were later excluded due to protocol violations affecting
the investigation integrity.

3.1 Simplicity for patients and sleep technicians

The small and intuitive design of the Evora Nasal
resulted in strong outcomes for simplicity of use. Fitting
and removal of the mask was rated as simple (“very
simple” or “simple”) by 93%" (Figure 3A) and 95%"
of participants respectively. In line with its streamlined
CapFit design, 93% of participants thought that fitting
the Evora Nasal was similar to putting on a baseball
cap.! This simple fitting technique also meant that 98%
of participants found it simple to put on and take off
the mask in the dark.?2 Overall, 90.9% of participants felt
that the Evora Nasal mask’s simplicity of use was “very
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simple”, “simple”, or “neutral” (Figure 3B).”



Simplicity outcomes

A
[ Very Simple 73% | Challenging 2%
- Simple 20% . Very Challenging 0%
Neutral 5%
B
B Very Simple 53% | Challenging 7%
[ simple36% [l Very Challenging 2%
Neutral 2%
o

. Very Easy 81% Hard 0%
. Easy 14% . Very Hard 0%
Neither easy or hard 5%

Figure 3. Simplicity outcomes of F&P Evora Nasal mask: (A) Simplicity
of mask fitting (participants). (B) Overall simplicity of use. (C) Mask-
fitting (SMEs).

3.2 Participant satisfaction

The Evora Nasal provided the intended effective treatment
for OSA.2 Participants showed a high level of satisfaction
with the Evora Nasal, rating comfort highly across its novel
features. A total of 86% of participants rated the comfort

of the Evora Nasal seal as either comfortable (“very
comfortable” or “comfortable”) or average (Figure 4A).2
The compact size of the nasal seal and absence of a stability
bar meant that participants also had a clear field of view;
86% of participants rated their vision as either “completely
unobstructed” or “unobstructed” while wearing the Evora
Nasal.** The CapFit headgear with AirEdge technology
was well received in terms of comfort, with 96% rating
the headgear as comfortable (“very comfortable” or
“comfortable”) or average (Figure 4B).»

Comfort outcomes

A
. Very Comfortable 39% Uncomfortable 11%
- Comforrtable 37% . Very Uncomfortable 2%
Average 11%
B

. Very Comfortable 41%
[ comforrtable 39%
Average 16%

Uncomfortable 2%
. Very Uncomfortable 2%

Figure 4. Comfort outcomes of F&P Evora Nasal mask: (A) Mask
cushion comfort. (B) Headgear comfort.

The Evora Nasal is a compact nasal mask that fits into
an emerging category of nasal masks that seal under
the nose (sub-nasal). In our study, 73%% of participants
were not existing sub-nasal mask users and studies show
that acclimatizing to a new mask type takes some time.”
To see how the Evora Nasal performs in participants
acclimatized to this mask type we performed a further
analysis on sub-nasal mask users. Of the 11 participants
who were existing sub-nasal mask users, 81.8% did
not report issues with stability (rated as “very stable”

“stable”, or “neither stable or unstable”).?



4.0 Discussion

PAP therapy adherence is the main barrier to effective
treatment of the OSA population at present.?® A recent
study showed that adherence rates have not improved
significantly over the past 20 years, with an average
nonadherence rate of 34.1%.2° There is a strong need to
increase adherence in the OSA population. Effective PAP
therapy can treat OSA and improve both clinical outcomes
and quality of life for patients, and at a healthcare system
level, increased adherence reduces total healthcare cost
and utilization.®® A recent study showed that increased
PAP adherence was associated with reduced hospital
visits and less likelihood of having positive costs from
hospital visits.3® Barriers to adherence include lack of
initial mask fitting and support, mask discomfort, leak,
and claustrophobia.®**? To increase adherence, mask
manufacturers need to design masks with these issues
in mind.

The Evora Nasal is a compact nasal mask featuring CapFit
headgear, designed to be put on like a cap. The floating
seal and stability wings form the next generation of
Dynamic Support, allowing freedom of movement while
keeping the mask comfortably in place throughout the
night.*®* This comfort-guided design was well received in
participant feedback, with both the seal and headgear
rating highly in terms of comfort.?*?> Claustrophobia
can be a significant concern for many PAP users and is
a common cause of nonadherence.”3* The design of the
Evora Nasal helps to overcome this issue with its compact
nasal profile and minimal contact with the face. Indeed,
the majority of users found their vision was completely
unobstructed when wearing the Evora Nasal.?*

Headgear plays a significant role in the patient’s
impression and adherence to a new mask?®* and a
patient’s early experience with PAP therapy is a strong
predictor of long-term compliance.’® By designing the
Evora Nasal mask fitting process to be similar to putting
on a cap, patients are instantly more familiar with their
new mask. Feedback from patients showed that 93%
compared its fitting and removal to that of a baseball
cap.! In addition, 95% of the mask-fitting SMEs rated
fitting of the Evora Nasal as simple.?

A number of mask features influence the time required
for the initial consultation and ongoing support. Patients
need to be taken through processes including fitting,
cleaning, education, and resolving mask problems.
F&P aimed to simplify this process as much as possible
when designing the Evora Nasal. Feedback from SMEs
confirmed the simplicity of the Evora Nasal across several
key processes: fitting* and removal,*® assembly*® and
disassembly,*® and mask cleaning.*' By simplifying these
steps, we aim to provide patients with a well-fitted mask
the first time around, thereby reducing the time needed
for the initial consultation. Healthcare systems are already
struggling with staffing and resources; streamlining this
process can therefore be seen as valuable for business
efficiency.

Restless sleep is a common symptom of OSA;* a
recent study showed its incidence in OSA populations
ranges from 20.8% to 79.7%.** This can be problematic
for patients undergoing PAP therapy, as the mask may
become dislodged, contributing to issues like mask
discomfort and leak. This is particularly evident in certain
types of mask, market feedback indicates that stability is
a concern in sub-nasal masks. The Evora Nasal, with its
floating seal and stability wings, is designed to maintain a
stable seal throughout the night despite the user tossing
and turning. Our analysis on stability among sub-nasal
mask users showed that 82%% felt that the Evora Nasal
provides sufficient stability.

There were several limitations in this investigation.
This was a non-blinded study; as a result, we cannot
eliminate potential bias from the study participants and
investigators. Another limitation is the lack of a cross-
over with a control or alternative mask type; this means
that at this stage we cannot generate comparative data
against other mask types.

In conclusion, the feedback from a two-week in-home
trial suggests that the Evora Nasal may improve patients’
experience of PAP therapy and thus adherence to
treatment. For patients new to PAP therapy or those who
are established on therapy but having issues with usability
or comfort, the Evora Nasal should be considered. Given
the increasing prevalence of OSA, each of these steps
taken to improve patient adherence contributes to
improving the treatment of this condition.

This whitepaper has been written by Fisher & Paykel Healthcare. All
rights reserved. No part of this publication may be reproduced by any
process in any language without written consent of Fisher & Paykel
Healthcare. Although great care has been taken to ensure that the
information in this publication is accurate, Fisher & Paykel Healthcare
shall not be held responsible or in any way liable for the continued
accuracy of the information, or for any errors, omissions or inaccuracies,
or for any consequences arising therefrom.

F&P, Evora and CapFit are trademarks of Fisher and Paykel Healthcare.
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