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STUDY OF A NOVEL APAP ALGORITHM FOR THE TREATMENT OF OSA IN WOMEN

Study of a Novel APAP Algorithm for the Treatment of Obstructive Sleep Apnea
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Study Objectives: To assess the efficacy of a novel female-specific autotitrating continuous positive airway pressure (CPAP) algorithm (AutoSet for
her, AfH) in premenopausal women relative to a standard autotitrating algorithm (AutoSet, S9) (ResMed Ltd., Bella Vista, New South Wales, Australia).
Design: Prospective randomised crossover noninferiority trial.

Setting: Tertiary hospital sleep clinic and university research sleep laboratory.

Participants: 20 female patients with obstructive sleep apnea (OSA) established on long-term CPAP treatment.

Interventions: Treatment with 1 night each of AfH and AutoSet while monitored with overnight laboratory-based polysomnography (PSG); order
randomly allocated.

Measurements and Results: The primary outcome variables were the apnea-hypopnea index (AHI) and 3% oxygen desaturation index (ODI
3%) determined from PSG. Treatment efficacy on the AfH night was noninferior to the AutoSet night as assessed by median (IQR) AHI (1.2 [0.60—
1.85]/h versus 1.15 [0.40-2.85]/h, respectively, P = 0.51) and 3% ODI (0.85 [0.25-1.5]/h versus 0.5 [0.25-2.55]/h, respectively, P = 0.83). Other
PSG measures were similar, except for the percentage of the night spent in flow limitation, which was lower on the AfH (0.14%) than the AutoSet
night (0.19%, P = 0.007). The device-downloaded 95th centile pressure on the AfH night was also lower than on the AutoSet night (10.6 + 1.7
versus 11.6 + 2.6 cmH,0, respectively; mean difference [95% confidence interval]: =1.1 [-2.13 to -0.01] cm H,0).

Conclusion: Among premenopausal women a novel female-specific autotitrating algorithm (AfH) is as effective as the standard AutoSet algorithm
in controlling obstructive sleep apnea (OSA). The new algorithm may reduce flow limitation more than the standard algorithm and achieve control
of OSA at a lower (95th centile) pressure.
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INTRODUCTION

Obstructive sleep apnea (OSA) is a common disorder char-
acterized by repetitive collapse of the upper airway during
sleep and associated nocturnal hypoxia and sleep fragmenta-
tion. It is a disorder that has widespread effects on health and
is associated with reduced quality of life,' neurocognitive im-
pairment (including increased risk of motor vehicle accidents?),
and increased cardiovascular morbidity and mortality; from
ischemic heart disease, congestive heart failure, and stroke.>

Early studies of OSA report a high male predominance,
with male-to-female ratios ranging between 10:1 and 60:1 in
clinic populations.® Hence, OSA is traditionally thought of as
a predominantly male disorder and treatment options have
often been developed and tested in male study populations.
More recently, several studies have reported a male-to-female
ratio closer to 3:1,”® and indicate that women may present
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with different clinical features® and have different polysom-
nographic (PSG) patterns of obstructive sleep disordered
breathing compared to men. In particular, PSG studies show a
relative rapid eye movement (REM) predominance to obstruc-
tive events’ and milder disease (i.e., lower apnea-hypopnea
index; AHI) in women compared to men.'*!" Women with ob-
structive sleep apnea are also less likely to manifest complete
upper airway collapse (apneas)'> and more likely to have flow
limitation, which can manifest as an upper airway resistance
syndrome (UARS)." These sex differences may affect thera-
peutic decisions and therapeutic effectiveness.

The gold-standard treatment for moderate and severe
OSA is continuous positive airway pressure (CPAP),"* which
acts as a pneumatic splint to maintain patency of the upper
airway. Long-term treatment may be delivered using a stan-
dard CPAP device at a set “fixed” pressure, or using automatic
positive airway pressure (APAP) devices that vary the pressure
throughout the night based on device-monitored physiological
signals. The pressure response in these APAP devices is con-
trolled by a computerized algorithm. ResMed Corporation has
recently developed a female-specific ‘AutoSet for Her’ (AfH)
algorithm; designed to optimize the pressure response to the
specific patterns of obstructive sleep disordered breathing
seen in women. The AfH algorithm is adapted from the S9
AutoSet algorithm (ResMed Ltd., Bella Vista, Sydney) with
a number of modifications, including an increased sensitivity
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Figure 1—Study flow. Questionnaire asks about sleep quality and
comfort using the device. PSG, polysomnography.

to flow limitation, an optimized internal gain (a slower, and
lower, pressure rise and decay in response to flow limitation), a
lower cap on the pressure response to obstructive apneas, and
an adaptive minimum pressure.

We sought to assess the efficacy of this new algorithm in pre-
menopausal women by comparing it to the standard ResMed
S9 AutoSet algorithm. The primary aim of the study was to
assess the efficacy of the AfH algorithm, based on a priori PSG
outcome measures of the AHI and the 3% oxygen desaturation
index (3% ODI). Secondary aims were to compare objective
sleep quality measures and patient symptomatic responses be-
tween the 2 study nights. We hypothesized that the efficacy
(AHI and 3% ODI) of the AfH algorithm would be noninferior
to the standard AutoSet (ResMed) algorithm and speculated
that its use would be associated with advantages in terms of
patient comfort.

METHODS

Overview

A double-blind randomized crossover study design was used
(Figure 1), which required participants to undergo 2 overnight
laboratory-based PSGs, 1 night using an APAP device set in
the AfH mode and the other night set in the standard AutoSet
algorithm mode.

Study Participants

Inclusion criteria comprised premenopausal females aged
18 y or older; current positive airway pressure (CPAP or APAP)
therapy use, where “current” was defined as on therapy for at
least 1 mo prior to study entry; availability of a diagnostic
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PSG; diagnosis of mild-moderate OSA (5 < AHI < 30); and
willingness and ability to give written informed consent

Exclusion criteria comprised current use of bilevel positive
airway pressure treatment; current use of supplemental oxygen;
pregnancy; a preexisting lung disease or condition that would
predispose the participant to pneumothorax (e.g., chronic ob-
structive pulmonary disease, lung cancer; pulmonary fibrosis;
recent (< 2 y) pneumonia or lung infection; other lung injury);
and any individual whom the researcher believes is unsuitable
for inclusion because that person does not comprehend English
or is unable to provide written informed consent or physically
unable to comply with the protocol.

Potential participants were identified from the Sleep Clinic
database, contacted by phone and asked if they wished to
take part in the study. The study was approved by the Institu-
tional Review Boards of the University of Western Australia
and Sir Charles Gairdner Hospital. Written informed consent
was obtained prior to participation in the study. The trial was
registered with ClinicalTrials.gov (Clinical Trials Registry
number: NCT01826513).

Study Protocol

A double-blind randomized crossover study design was used
(Figure 1). Participants spent 1 night using an APAP device set
in the AfH mode and another night set in the standard AutoSet
algorithm mode. An in-house questionnaire asking about sleep
quality and comfort using the device was completed after each
study night. The studies were done on consecutive nights, apart
from one patient whose studies were separated by 2 nights. One
member of the research team randomly determined the order
of the nights, concealed the codes using opaque envelopes, and
allocated device modes to each participant. Neither the patient
nor the overnight research staff was able to ascertain the de-
vice mode because the device appeared identical irrespective
of the algorithm used. Furthermore, all outcome analyses were
performed by one sleep scientist, blinded to the study arm (i.e.,
scoring of respiratory events was performed without access
to the pressure signal to ensure full blinding, i.e., using other
respiratory signals, including mask flow signal). Self-reported
menopause status, medical history, and concomitant medica-
tions were recorded. Comorbidities were identified based on
reported history or treatment for the condition.

CPAP

During the study nights the device was set to a pressure
range of 4-20 cm H,0, and the ramp set at the patients’ usual
value (AutoSet night) or automatic with a maximum of 30 min
(AfH night). All other settings (e.g., humidification) were set
as per the patients’ usual device and the patient used his or her
own mask and chin strap (if required) on both study nights.
The device was set by research staff in the evening prior to ar-
rival of overnight staff to ensure the latter were blinded to the
algorithm used.

PSG

In-laboratory PSG was performed using the Compumedics
Grael HD-PSG (Compumedics Ltd., Abbotsford, Australia),
which recorded the following signals: F3-M2, F4-M1, C3-
M2, C4-M1, O1-M2, O2-M1 electroencephalogram, bilateral
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electrooculograms, submental electromyogram, electrocardio-
gram, device analog outputs (i.e., mask pressure, unintentional
leak and flow), oximetry (averaged over three beats, sampling
256 Hz), ribcage and abdominal movement (respiratory induc-
tance plethysmography), body position, sound intensity (dB),
and bilateral tibial electromyogram.

Questionnaire

Symptomatic responses to therapy, including questions
about participant’s perception of their sleep on the device and
quality of sleep, were assessed in the morning after each study
night using a Likert scale (see supplemental material).

Data Analyses
PSGs were manually scored at the study site by experienced

sleep scientists according to standard criteria (AASM 2012)."
Flow limitation was assessed by the site using the sponsor’s

(ResMed Ltd.) flow limitation tool to perform automatic anal-
yses of high-fidelity flow signals (25 Hz). The flow limitation
tool utilizes the shape, tidal volume, and duty cycle (ratio of
inspiratory time to total breath time) of each breath and auto-
matically identifies whether each breath is flow limited or not.

Statistical Analyses

Statistical analyses were performed using SigmaStat ver-
sion 3.5 (Systat, Richmond, CA, USA). Parametric data were
described using means and standard deviations (SDs) and
paired comparisons were performed using paired ¢ tests and
95th percentile confidence intervals (95% Cls) were reported.
Nonparametric variables were described using medians and in-
terquartile ranges and paired comparisons made with the Wil-
coxon signed-rank test. Statistical significance was considered
to occur when P < 0.05.

Sample Size Calculation

We tested the hypothesis that the AfH algorithm was not
worse (but not necessarily better) than the standard AutoSet
algorithm. Hence, the null Hypothesis (H,) was: AfH is in-
ferior to standard AutoSet and the alternate Hypothesis (H;)
was: AfH is noninferior to standard AutoSet. The expected
AHI difference (mu) is 0 events’h and the Nonlnferiority
Margin (delta) is 0.75 events/h (a difference of 1 event/h is
seen as clinically significant: 0.75 events/h was chosen to en-
sure any relevant AHI change was observed). Unpublished
data from a trial"> supported by the sponsor showed that the
SD of such a dataset is 1.06 events/h. Based on a power of
80% and two-sided alpha of 0.05 (one-sided alpha of 0.025
used in this noninferiority trial), the sample size (for paired
Trial)'*=(Z(1 —a.2) + Z(1 —b))*) * (SD / (mu — delta))*. Using our
data, the sample size = (1.96 + 0.85)> * (1.06 / (0 — 0.75))* = 15.8.
On this basis, and allowing for potential dropouts, we chose a
sample size of 20 for the study.

RESULTS

Patient Characteristics

Twenty women participated in the study and all completed
the protocol. Participants were premenopausal, obese (body
mass index; BMI=38.5+ 7.5 kg/m?), predominantly Caucasian
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Table 1—Baseline characteristics of study participants.
Premenopausal
Baseline Characteristics Women, n =20
Age,y 446 £5.1
BMI, kg/m? 38575
Self-reported ethnicity 9:1
(Caucasian: Australian aboriginal)
History of hypertension 6 (30%)
History of hyperlipidemia 4 (20%)
History of diabetes 3 (15%)
History of hypothyroidism 5 (25%)
Diagnostic AHI, events/h 19.1+£87
Average duration of positive airway therapy, mo®  23.3+34.5
CPAP, cm H,0°® 11.0£20
Data presented as mean + standard deviation, ratio or number
(percentage). 2Data missing in one. ®Data for 18 participants receiving
long-term fixed pressure CPAP (two participants were receiving
automatic positive airway pressure as long-term therapy). AHI, apnea-
hypopnea index; CPAP, continuous positive airway pressure.

females aged 44.6 + 5.1 y, most of whom received a diagnosis
of moderately severe OSA (AHI = 19.1 £ 8.7 events/h) (Table
1). Three participants were recruited with severe OSA after a
decision was made by the study investigators to modify the
protocol to assist with recruitment. This protocol variation
was considered to be safe and was approved by the local ethics
review board. Participants had a higher prevalence of car-
diovascular risk factors (Table 1) than are typical for similar
aged women in the community but similar to that expected in
an OSA sleep clinic population. None had severe cardiac or
pulmonary comorbidities. Participants had been using CPAP
treatment for an average of 23 mo with a mean fixed CPAP
pressure of 11.0 + 2.0 cm H,0, apart from two patients who
had been using an APAP device (Table 1). The majority of pa-
tients were using a nasal mask (55%), with the remainder using
nasal pillows (35%) or a full face mask (15%).

Outcomes

Treatment efficacy on the AfH night was noninferior to the
AutoSet night as assessed by AHI (1.2 [0.60—1.85]/h versus
1.15 [0.40-2.85]/h, P = 0.51) and 3% ODI (0.5 [0.25-2.55]/h
versus 0.85 [0.25— 1.5]/h, P = 0.83) (Figure 2 and Table 2).
In comparison with the patients’ diagnostic AHI there was
a statistically and clinically significant reduction in AHI
with treatment using the AfH (diagnostic versus AfH: 19.07
versus 1.2/h, P < 0.001) and AutoSet algorithms (diagnostic
versus AutoSet: 19.07 versus 1.15/h, P < 0.001). Percentage
of breaths with flow limitation during sleep was signifi-
cantly less using the AfH algorithm (0.14%) than the Au-
toSet (0.20%, P = 0.02) (Table 2). Other PSG measures of
sleep quality were similar between study nights (Table 2, all
P > 0.05). The downloaded 95th centile pressure from the
device on the AfH study night was lower than on the AutoSet
night (10.56 + 1.7 versus 11.63 = 2.6 cmH,0O; mean difference
(95% CI): —1.1 (-2.13 to —0.01) cm H,0). The downloaded me-
dian pressure delivered by the AfH device was similar to that
delivered by the AutoSet (P > 0.05). The downloaded median
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Figure 2—Comparison of efficacy outcomes during standard AutoSet
vs AutoSet for Her (AfH) treatment nights.

leak from the device was similar on the AfH and AutoSet
nights (P > 0.05), as was the 95th centile leak (AfH: 9.0 + 9.6
I/min, AutoSet: 12.6 = 15.6 I/min, P > 0.05). Symptom re-
sponse to the treatment nights and device tolerance were
similar following a night using the AfH compared to AutoSet
(all P> 0.05) (Table 3).

DISCUSSION

This study among premenopausal women shows the AfH al-
gorithm to be as efficacious as the standard AutoSet algorithm,
according to overnight full PSG evaluation. Compared to a di-
agnostic study night (i.e., without treatment) both algorithms
reduced the AHI to ‘well controlled’ (P < 0.001), confirming
that these are suitable algorithms for CPAP treatment of OSA.
In addition, sleep efficiency was high on the AfH and AutoSet
nights and other PSG measures of sleep quality were similar
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on both nights and similar to the quoted normal ranges for
middle-aged females."”'® Notably, there was a statistically sig-
nificant reduction in flow limitation (% of breaths), achieved at
a lower (95th centile) pressure, on the AfH night compared to
the AutoSet night.

Many of the early studies showing a high prevalence of OSA
among males, compared to females, used clinic-based sam-
ples.® By contrast, community studies'*?* have consistently
shown male-to- female ratios to range from 2:1 to 4:1, sug-
gesting clinical underrecognition of OSA in females, perhaps
because females report less classic OSA symptoms such as
snoring'?' and witnessed apneas?? and for other sociocultural
reasons.”? The historically high male prevalence in clinical
samples has resulted in most treatment options being developed
and tested in predominantly male study samples. Moreover,
several recent studies have reported sex-specific differences
in the patterns of sleep and sleep disordered breathing, par-
ticularly among premenopausal women.>'** These differences
raise the possibility that tailoring OSA treatment according to
sex-specific patterns of obstructive sleep disordered breathing
may improve the efficacy of APAP treatment. The current de-
vice was, therefore, designed and developed to provide a fe-
male-specific APAP algorithm (AfH) with the aim of targeting
the breathing abnormalities characteristic of female patients.

The primary aim of the current study was to test the hy-
pothesis that the efficacy of the new AfH algorithm is nonin-
ferior to the standard AutoSet algorithm. The AHI and ODI
were chosen as the primary outcome measures. AHI is the
standard accepted metric used to determine severity of OSA
and the ODI may have particular usefulness as a predictor of
OSA-related vascular and metabolic consequences.** On both
measures the new AfH algorithm performed similarly to the
standard AutoSet algorithm, as assessed by the gold standard
of laboratory-based PSG. This finding supports the use of the
AfH algorithm as a new efficacious treatment option for mild-
moderate OSA among premenopausal patients.

The AfH algorithm has been designed to be more sensitive
to flow limitation by responding to the first identified flow-lim-
ited breath rather than requiring three consecutive flow-limited
breaths, as occurs with the standard AutoSet algorithm. The
basis for this change is the increasing evidence that inspiratory
flow limitation is more prevalent in women compared to men.
For example, a recent study among consecutive sleep clinic
patients referred for evaluation of sleep disordered breathing
found women to have more UARS than OSA, whereas among
men the prevalence of OSA was greater than UARS.! Similarly,
women attending a sleep clinic appear to have fewer episodes
of complete upper airway collapse (lower ratio of apneas to hy-
popneas) compared to men."> The precise mechanisms under-
lying these findings have yet to be resolved, but are most likely
related to complex sex-related differences in the structure and
function of the upper airway. For example, comparisons be-
tween men and women, matched for BMI, found the critical
airway closing pressure (Pcrit) was lower in women compared
to men without differences in respiratory control stability.>
Overall, these studies indicate that women have a less collaps-
ible upper airway, making obstructive apneas less likely and
predisposing to partial airway collapse (hypopnoeas) and flow-
limited breathing abnormalities during sleep.

A Novel APAP Algorithm for Obstructive Sleep Apnea—McArdle et al.
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Polysomnographic Characteristic

Table 2—Polysomnographic sleep characteristics during standard Autoset and AutoSet for her (AfH) treatment nights.
Standard AutoSET, n = 20

Total sleep time 383.8+485
Sleep efficiency, % 841171

Sleep latency, min 16.2+17.2
Wake after sleep onset, min 529+31.8
Time N1, % 10.2 (8.7-15.5)
Time N2, % 51.4 (47.6-53.1)
Time N3, % 215+£82

Time REM, % 15471
Arousal number index, events/h 123+6.4

AHI, events/h slept 1.15(0.40-2.85)
Obstructive apnea index, events/h 0 (0-0)
Central apnea index, events/h 0.50 £ 0.68
Central apnea number 1(0-5.5)

Hypopnea index, events/h
RERAS, number/h

0.50 (0.20-1.7)
0.75 (0.4-1.45)

Flow limitation, % of breaths 0.202 £ 0.151
Mean SpO,, % 97 (96-97)
Lowest Sp0,,% 91.65+2.23
ODI 3%, events/h slept 0.85(0.25-1.5)
ODI 4%, events/h slept 0.25 (0-0.55)

saturation.

AHI, apnea-hypopnea index; CI, confidence interval; N1, stage N1 sleep; N2, stage N2 sleep; N3, stage N3 sleep; ODI 3%, oxygen desaturation index of 3%
or more; ODI 4%, oxygen desaturation index of 4% or more; REM, rapid eye movement sleep; RERAS, respiratory event-related arousals; SpO,, oxygen

AfH,n=20 95% CI for Mean Difference P
388.4 £ 56.0 -32.51023.3 0.74
84.2+9.2 -5.21t05.0 0.96
19.1£15.6 -102t04.5 043
52.8 £39.6 -22.91023.0 0.99
11.0 (9.3-14.2) 0.78
51.4 (39.8-54.6) 0.73
24+117 -3.7t01.8 0.49
16.6£7.0 491025 0.52
11.7+42 -1.16 to 2.47 0.46
1.20 (0.60-1.85) 0.51
0 (0-0) 0.81
0.38+0.48 -0.15100.37 0.39
1(0-4.5) 0.24
0.80 (0.25-1.35) 0.65
0.80 (0.45-1.60) 0.50
0.145 £ 0.093 0.010 t0 0.102 0.02
96 (96-97) 0.16
91.10 £ 0.56 -0.68t0 1.78 0.36
0.5 (0.5-2.55) 0.83
0.2 (0-0.55) 0.97

Questionnaire Response
Comfort of breathing

Standard AutoSet, n = 20
8.0 (7.125-9.4)

Ease of falling asleep 79+18
Sleep disturbance 9(7.25-9.4)
Feeling of being refreshed 76+16

Table 3—Subjective feedback from participants after standard Autoset and Autoset for her (AfH) treatment nights.

An in-house questionnaire asked for responses using an 11-point Likert rating scale (questionnaire provided in supplemental material). Data presented as
mean + standard deviation, or median (Interquartile range). Cl, confidence interval.

Mean Difference and 95% CI

AfH,n=20 for Mean Difference P
8.0 (7.0-9.25) 0.67
7023 0.58 (-0.78 to 1.94) 0.38

8 (6.5-9.0) 0.12
64+22 1.3(-0.1t02.7) 0.07

Despite the percentage residual flow limitation being low
with both algorithms, the current study showed improved con-
trol of flow limitation on the AfH night (Table 2). It is unknown
whether a reduction from 0.20 to 0.14% flow-limited breaths
using AfH, compared to standard AutoSet, is of clinical sig-
nificance. However, the participants were compliant users,
established on CPAP treatment, who had excellent control of
their OSA using APAP, producing ‘floor effects’ that limit the
possibility of showing large improvements in disease control
with the new algorithm. Studies on consecutive CPAP naive
patients in the standard clinical setting are needed to assess the
potential magnitude of improvement in flow limitation obtain-
able from the AfH algorithm.

Another novel feature of the AfH algorithm is a moving
minimum AutoSet pressure (i.e., a minimum pressure is set
to which pressure decreases during sleep periods devoid of re-
spiratory events). If apneas occur within a short time period
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the minimum AfH pressure will automatically increase and
the pressure will not decline below this level for the remainder
of the night’s therapy. The purpose of this is to minimize in-
appropriate pressure decreases during REM sleep that could
occur with the standard AutoSet algorithm. It is possible, for
example, that the standard AutoSet algorithm pressure could
decay below the critical closing airway pressure during REM
sleep, which can result in several apneas at the beginning of
REM sleep until the device responds with appropriate pressure
increases. This could be particularly important in women, who
have been shown to have a predominance of REM-related OSA
compared to men.’ During REM sleep CPAP pressures may
need to be higher to maintain patency of the upper airway sec-
ondary to a REM-related reduction in the tone of upper airway
muscles. It is also possible that this algorithm feature could re-
duce pressure variability, contribute to longer REM sleep, and
reduce REM-related respiratory events. However, the current

A Novel APAP Algorithm for Obstructive Sleep Apnea—McArdle et al.



study did not find any statistically significant differences on
these measures, although it was not designed or statistically
powered to detect these differences and larger studies would
be needed in order to demonstrate any such changes.

In order to prevent an excessive pressure rise, the AfH algo-
rithm does not increase pressure above 12 cm H,O in response
to detected apneas (but pressure can increase above 12 cm H,0O
if other respiratory events are present). Furthermore, the AfH
algorithm increases pressure in response to flow limitation at
a slower rate and to a lesser extent than the standard AutoSet
algorithm (similarly the decay in the gain is lower). These
features are in response to previous studies that have shown
that women tend to have less severe OSA, for a given BMI,
compared to men,’ ' and that women appear to require lower
CPAP pressures than men as determined by manual attended
laboratory PSG titration.?® The current study supports the use
of this AfH pressure algorithm strategy among premenopausal
female patients with OSA because equivalent control of ap-
neas and hypopneas and improved control of flow limitation
was achieved at a lower 95th centile pressure than the standard
AutoSet algorithm. The 95th centile pressure is an important
index of pressure requirements as it is the value commonly
used when setting a fixed pressure from an AutoSet titration.

CPAP devices often incorporate a ramp to increase pres-
sure gradually when the device is first turned on; this aims to
keep pressure low and more comfortable when falling asleep.
The AfH algorithm incorporates a novel automatic ramp that
keeps the pressure at a minimum until there are changes in the
breathing pattern indicative of either sleep onset (based on reg-
ularity of the breaths); or three obstructive apneas or hypop-
neas occurring within 2 min; or five consecutive snore breaths.
The algorithm will then ramp up to minimum therapy pressure
within 1 min of the event occurring at a rate of 1 cm H,0/
min. Women with OSA have longer sleep latencies than men
with OSA despite no difference in age, respiratory disturbance
index, or oxygen saturation.”’” Hence, the rationale of the AfH
automatic ramp is to allow sufficient time for sleep onset by
minimizing disturbance from increasing ramp pressure, while
still responding to changes consistent with sleep or obstructive
events as necessary. The participants’ sleep latency in the cur-
rent study was not significantly different using the AfH and the
standard AutoSet algorithm and similar to values reported in
normal middle-aged women.'®

In practice, overall treatment effectiveness is determined
not only by efficacy but also by compliance with therapy in
the home environment. An in-house questionnaire indicated
there were no significant differences in symptomatic report
and tolerance of the AfH algorithm compared to the AutoSet
algorithm. Further studies are needed to assess compliance in
the home with the new AfH algorithm.

The strengths of the current study include the use of a ran-
domized controlled crossover design; with patients acting as
their own controls to increase study power. In addition, the
patients, therapists, and sleep data scorers were blinded to the
study intervention. The gold standard of in-laboratory full PSG
assessment was used to ascertain the primary study outcomes,
and currently recommended definitions for respiratory events
were also used. However, the study was not adequately pow-
ered to make conclusive statements about secondary outcomes.

Although the study found reduced flow-limited breaths and
lower pressure requirements using the AfH algorithm, it is un-
clear if these changes will translate into measureable clinical
benefits to female OSA patients. Further studies, adequately
powered for these outcomes, will be needed to answer these
questions.

In conclusion, the primary finding of this study is that the
efficacy of a novel female-specific (AfH) algorithm among
premenopausal women with OSA is noninferior to the stan-
dard AutoSet algorithm. The study also suggests the AfH al-
gorithm results in superior control of flow limited breaths in
premenopausal women compared to the AutoSet algorithm,
and it achieves this at a lower 95th centile pressure.
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SUPPLEMENTAL MATERIAL

Questionnaire Used to Assess Symptomatic Responses to Therapy after the Study Nights

THE UNIVERSITY OF
WESTERN AUSTRALIA

]
Part 2: Participant Questionnaire
CPAP: A/ B (circle appropriate)
Please complete the following queslionnaire abowt the device you wsed last night

Q1. How comtortable /unc omfortable was the CPAF device to breathe on?
0 1 2 3 4 5 & 7 & @ 10
Wery uncomfortable CK Very comfortable

Comments:

Q2. How easy/ difficult was it to fall asleep?
0 i 2 3 4 5 & 7 -] e 10
WVery difficult OK WVery easy

Comments:

Q3. How much did the CPAP disturb your sleep last night?
0 1 2 3 4 5 8 7 8 bl 10
A lot oK Not at all

Comments:

Q4. How refreshed did you feel this morning?
i} 1 2 3 4 5 1 7 8 g 10
Mot refreshed at all oK Very refreshed

Comments:

Q4. Any addilional Comments:
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