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Study Objectives: Pressure-relief features are aimed at improving the patient’s comfort during continuous positive airway pressure (CPAP) treatment for
obstructive sleep apnea. The objective of this study was to determine the effect of these therapy features on fixed CPAP and autotitrating CPAP (APAP)
treatment efficacy.

Methods: Seven pressure-relief features applied by three CPAP devices were included in our study (Remstar Auto: C-Flex 3, C-Flex+ 3, A-Flex 3, P-Flex;
AirSense 10: EPR 3; Prisma 20A: SoftPAP 2 and 3). In fixed CPAP, the devices were subjected to a 10-min bench-simulated obstructive apnea sequence
(initial apnea-hypopnea index, AHI = 60/h) with and without pressure-relief features. In APAP, the sequence was lengthened to 4.2 h (initial AHI = 58.6/h). The
residual AHI and mean/median pressure were compared with and without pressure-relief features.

Results: Compared to conventional CPAP, where pressure was adjusted to be just sufficient to control the simulated obstructive events, C-Flex+ 3, P-Flex,
and EPR 3 failed to normalize the breathing flow and did not reduce the AHI. The mean pressures with the three features, respectively, were 1.8, 2.6, and 2.6
cmH,0 lower than the conventional CPAP. Compared to conventional APAP, similar levels of control were observed with pressure-relief features, apart from
P-Flex where the delivered mean pressure was lower and residual AHI greater. The device-reported mean/median pressures in APAP with A-Flex 3, P-Flex,

EPR 3, and SoftPAP 3 were higher than that measured on the bench.

Conclusions: Pressure-relief features may attenuate CPAP efficacy if not adjusted for at the time of their introduction. In clinical practice, efficacy can be
ensured by increasing the therapeutic pressure delivered by fixed CPAP or by enabling the pressure-relief features prior to initial pressure titration. Device-
reported pressures in APAP devices with pressure relief activated may overstate delivered pressures.
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INTRODUCTION

Continuous positive airway pressure (CPAP) is an effective
treatment for obstructive sleep apnea (OSA). However, the
effectiveness of treatment mainly depends on regular use of
CPAP device and the patient’s tolerance to the treatment. Many
factors are involved in CPAP adherence: side effects related to
the equipment such as nasal discomfort and difficulty adapt-
ing to the pressure, disease severity, patient characteristics and
motivation, and other surrounding factors, such as family, phy-
sician, healthcare professionals, and their interventions."

One side effect of CPAP treatment is the difficulty of ex-
haling against a positive pressure, which is considered as a
cause of reduced adherence to CPAP. As a solution, various
CPAP delivery modalities have been developed on the basis
that a lower expiratory pressure would be better tolerated.
Auto-titrating CPAP (APAP) adjusts the pressure and main-
tains the airway patency in real time during the therapy, and
the adherence of APAP has been reported as same as that of
conventional CPAP.* Bilevel PAP is designed to provide a
lower expiratory pressure to reduce the average pressure level,

BRIEF SUMMARY

Current Knowledge/Study Rationale: Pressure-relief features

are aimed at improving the patient's comfort during CPAP treatment
for OSA. However, the effect of these therapy features on CPAP
treatment efficacy is not well determined.

Study Impact: Pressure-relief features may impair the efficacy

of CPAP treatment. The treatment efficacy can be ensured by
increasing the therapeutic pressure or by enabling the pressure-relief
features prior to initial pressure titration.

although no improvement in adherence has been reported.*”’
Pressure-relief CPAP is another modality of pressure deliv-
ery, which is proposed as an optional therapy feature for the
patient’s comfort during the treatment and has been imple-
mented in most fixed CPAP or APAP devices. This CPAP
modality is aimed at reducing pressure during expiration to
facilitate patient exhalation.

Currently, almost all CPAP manufacturers provide their own
proprietary versions of pressure-relief CPAP. However, there
is no instruction or caution from the manufacturers regarding
the use of these features, which are often added after the initial
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Table 1—Pressure evolution of studied pressure-relief features during one breathing cycle (summarized from the provider
manuals of the CPAP devices and reference 15).

Pressure during inspiration

Pressure during the
transition to expiration

Pressure during the
beginning of expiration

Pressure at the end
expiration

Remstar Auto

C-Flex
Level 1,2 and 3

C-Flex+ (for fixed CPAP)
and A-Flex (for APAP)
Levels 1,2,and 3

P-Flex (only for APAP)?

Set pressure.

Set pressure.

Pressure drops by 1 (if set
pressure = 5) or 2 cmH,0
(if set pressure = 6).

Pressure drops by up to 4
cmH,0 depending on the
set pressure.

Pressure drops
proportional to expiratory
flow (3 levels of

settings for C-Flex and
C-Flex+/A-Flex).

Set pressure.

1 (if set pressure = 5) or 2
cmH,0 (if set pressure = 6)
below the set pressure.

Up to 4 cmH,0 below the
set pressure.

AirSense 10 AutoSet

EPR Pressure drops by 3 levels: 1, 2, or 3 cmH,0 (3 levels of settings), but

Level 1,2 and 3 Set pressure. remains = 4 cmH,0.

Prisma 20A

SoftPAP Set pressure Pressure drops depending on the set pressure

Level 1and 2 P : (2 levels of settings).’

SoftPAP Set ith supplement Set pese.
0 et pressure with supplementary

Level 3 pressure support. Pressure drops as the same way as SoftPAP 2 does.

Set pressure: user-set pressure for fixed continuous positive airway pressure (CPAP); device-ordered autotitration pressure for autotitration continuous
positive airway pressure (APAP). ¢P-Flex is exclusive for the French market. ®Values undisclosed by the manufacturers.

titration when the patient complains of excessive pressure. In
addition, most studies on such therapy feature are restricted to
C-Flex (Philips Respironics, Murrysville, PA, USA), and the
literature does not consistently support its usefulness.®'® For
other pressure-relief features available on the market, the ad-
ditional benefits still remain unclear.>"”

Bench studies have been proposed to evaluate the responses
of APAP devices in different conditions, such as the pres-
ence of predefined sleep disordered breathing (SDB) patterns
and air leak,'®»* whereas no such study to date has focused
on pressure-relief CPAPs and APAPs. We investigated seven
pressure-relief features developed by three CPAP device man-
ufacturers with a previously reported bench model.*

METHODS

Bench Model and Simulation of Obstructive Apneas
Evaluations were carried out on a previously described bench
model.>® Consisting of an active lung model and a Starling
resistor, the bench model is able to simulate different SDB
patterns such as obstructive apneas, hypopneas, and flow limi-
tations. The human upper airway is mimicked by the Starling
resistor, and the control of airway patency can be achieved by
adjusting the pressure inside the resistor. The CPAP device
and the bench are connected by a standard tubing (1.8 m long
and 22 mm in diameter), and a calibrated leak port (24 L/min
at 10 cmH,0) is presented in order to mimic the intentional
leak in nasal masks. Mask pressure (P,) and airflow (V’) are
recorded for further analyses.
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During obstructive apnea simulation, the breathing effort
is generated by the piston movement. The pressure inside the
Starling resistor is set at 9 cmH,O, and the critical closing
and full opening pressures were measured at around 6 and 11
cmH,0, respectively.

Studied Pressure-Relief Features

Three CPAP devices were included in the current study:
Remstar Auto P-Flex (Philips Respironics), AirSense 10
AutoSet (Resmed, Sydney, Australia) and Prisma 20A
(Weinmann, Hamburg, Germany). Studied pressure-relief
features and their principles are shown in Table 1. During
the test, each feature was set at the maximum level if adjust-
able, i.e., achieving the maximally reduced pressure during
expiration.

Pressure-Relief CPAP/APAP Efficacy

Protocol

FIXED CPAP: With simulated apneas, a manual titration of
pressure was first conducted to obtain the therapeutic pres-
sure for each CPAP device with pressure-relief features dis-
abled (conventional CPAP): the pressure was increased from
4 cmH,0 in a stepwise manner with a minimum increment
(0.5 cmH,O for Remstar Auto and Prisma 20A, 0.2 cmH,0
for AirSense 10 AutoSet) until the breathing flow was fully
normalized. Afterward, the devices were set at obtained titra-
tion pressure, and subjected to a predefined short obstructive
apnea sequence with pressure-relief features enabled. The
short breathing sequence lasted 10 min, which was considered
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Table 2—Comparison of pressure-relief features in fixed continuous positive airway pressure mode: residual apnea-hypopnea
index, apnea index, and measured pressures during a 10-min obstructive apnea sequence (initial apnea index = 60/h).

Residual AHI Residual Al Measured mean
(events/h) (events/h) pressure (cmH,0)

Remstar Auto: Manual titration pressure =11 cmH,0

Conv. CPAP 0 0 10.9

C-Flex 3 0 0 10.7

C-Flex+ 3 60 0 9.1

P-Flex 60 0 8.2
AirSense 10 Autoset: Manual titration pressure = 10.8 cmH,0

Conv. CPAP 0 0 10.8

EPR3 60 0 8.2
Prisma 20A: Manual titration pressure = 10.5 cmH,0

Conv. CPAP 0 0 10.7

SoftPAP 2 0 0 9.6

SoftPAP 3 0 0 9.9

All results were identical for two independent repetitions. Titration pressure was noted as the device pressure and the pressure-relief feature was disabled
during the continuous positive airway pressure (CPAP) titration. Conventional CPAP: fixed CPAP without pressure-relief feature. P-Flex is only available in
autotitrating continuous positive airway pressure (APAP) mode; here the minimum pressure was set identical to the maximum to achieve a constant therapy

pressure. AHI, apnea-hypopnea index; Al, apnea index.

sufficient because fixed CPAP efficacy is time-independent.
A 30-sec obstructive apnea occurred every minute, i.e., total
apnea-hypopnea index (AHI) = 60/h. A similar reference test
was carried out without pressure-relief feature (conventional
CPAP) for each device. Tests were repeated twice for reproduc-
ibility. A third test was executed if the coefficient of variance
of the first two tests was higher than 10%.

APAP: The devices were set to APAP mode with open pres-
sure range (4—20 cmH,0), and subjected to a long obstruc-
tive apneas sequence with pressure-relief features enabled.
The long breathing sequence lasted 4.2 h, including a 6-min
normal breathing session at the beginning, which was con-
sidered as a baseline. A 20-sec obstructive apnea occurred
every minute and thus the total AHI was 58.6/h. A simi-
lar reference test was carried out for each device without
pressure-relief feature (conventional APAP). Tests were re-
peated twice for reproducibility. A third test was executed if
the coefficient of variance of the first two tests was higher
than 10%.

Data Analysis

For each test, mean or median pressure was calculated from
the P_. Also, residual AHI and apnea index (AI) were derived
from the peak-to-peak flow amplitude (AV’, derived by calcu-
lating the upper and lower envelops of the flow curve). Each
residual event was scored by considering both the amplitude
reduction and the corresponding duration, i.e., AV’ < 10% of
baseline: apnea; 10% < AV’ < 70%: hypopnea, with a dura-
tion > 10 sec.”?7 In addition, the AHI, Al, and pressure data
on the device report were also noted for comparison. Results
were averaged on two tests for fixed CPAP and on three tests
for APAP. All the analyses were performed with MATLAB
(MathWorks Inc., Natick, MA, USA).
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Statistical Analysis

One-way analysis of variance, preceded by Levene’s test for
equality of variance, was applied to compare the AHI, Al, and
pressure with and without pressure-relief feature. Kruskal-
Wallis test was applied if Levene’s test was positive (Medcalc
Software, Mariakerke, Belgium).

Relationship between Conventional and Pressure-Relief CPAP

Different severities of upper airway obstruction were simu-
lated by changing the pressure inside the Starling resistor from
3 to 16 cmH,O with increment of 1 cmH,O. At each obstruc-
tion level, the effective pressures (device pressure) obtained by
the manual CPAP titration were compared between conven-
tional and pressure-relief CPAP.

RESULTS

Pressure-Relief CPAP/APAP Efficacy
Fixed CPAP

Measured flow and pressure waveforms of each pressure-
relief feature during normal breathing and obstructive ap-
nea are shown in Figure 1. The residual AHI and measured
pressure are shown in Table 2. Compared to conventional
CPAP (without pressure relief), the C-Flex+ 3, P-Flex and
EPR 3 pressure-relief features were ineffective to normal-
ize the breathing flow and to reduce the AHI. The measured
pressures with these features were 1.8, 2.6, and 2.6 cmH,0
respectively lower than that with the conventional CPAP.
However, with C-Flex 3 and SoftPAP 2 and 3, the CPAP
devices maintained the same treatment efficacy compared
to the conventional CPAP and normalized the breathing
flow (Table 2), despite the fact that their mean pressures
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Figure 1—Measured mask airflow and pressure waveforms of fixed CPAP.

Remstar Auto AutoSet Prisma 20A

C-Flex 3 C-Flex+ 3* P-Flex** EPR 3 SoftPAP 2 SoftPAP 3
A 20 20 20 20 20 20
L/V_ 0 0 0 0 0 0
(L/min) 4 -20 -20 -20 -20 -20
-40 -40 -40 -40 -40 -40

0 5 0 5 0 5 0 5 0 5 0 5
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V' 0 0 0 0 0 0
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Measured mask airflow and pressure waveforms of fixed continuous positive airway pressure (CPAP) with (black curves) and without (gray curves)
pressure-relief feature during normal breathing and obstructive apnea. For each device, the pressure was set as the same value as the manual titration
pressure of conventional CPAP (without pressure-relief feature). Panel A: recordings during normal breathing. Of note, with C-Flex+ 3, P-Flex and EPR 3,
the device-delivered pressure curve was shown as a pressure support accompanied by a positive expiratory pressure that was about 3 cmH,O lower than
the initial CPAP value. Panel B: recordings during obstructive apneas. The black and gray flow curves are superposed in C-Flex, and SoftPAP 2 and 3.
With C-Flex+ 3, P-Flex, and EPR 3, the device-delivered pressure was around 3 cmH,O lower than the initial setting. As a consequence, breathing could
not be normalized. The pressure oscillations observed in EPR 3 was due to the upper airway patency detection with forced oscillation technique. *C-Flex+:
identical to A-Flex in APAP mode. **P-Flex: only available in APAP mode. Here the minimum pressure was set identical to the maximum in order to make

the device work as a fixed CPAP. Pm, mask pressure; V', airflow.

were 0.2, 1.1, and 0.8 cmH,O lower than the conventional
CPAP values.

APAP

The residual AHI, Al, and pressure are shown in Table 3. Re-
garding the bench-assessed residual AHI, no clinically significant
increase was found with any pressure-relief features included in
this study except P-Flex: the bench-assessed AHI increased from
9.1/h with the conventional APAP (APAP without pressure relief)
to 20.6/h with P-Flex (p < 0.05) whereas the initial AHI was 58.6/h.
Similarly, the bench-assessed Al with A-Flex 3 and P-Flex slightly
increased from 0.5/h with the conventional APAP to 1.4 and 1.8/h
respectively (p < 0.05 for both). The Al with EPR 3 slightly in-
creased from 0.2/h with the conventional APAP to 0.7/h (p < 0.05).

In addition, the bench-measured mean pressure of P-Flex
was 1.9 cmH,O lower than the conventional APAP (p < 0.05),
whereas this pressure drop was only 0.3 cmH,O for EPR 3
(p < 0.01) and 0.4 cmH,O for SoftPAP 3 (p < 0.05). In the
device reports of A-Flex 3, P-Flex, EPR 3, and SoftPAP 3,
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respectively, the mean/median pressures were 1.9 (p = 0.002),
2.8 (p<0.001),2.5 (p<0.001) and 0.9 cmH,O (p = 0.04) higher
than the mean/median pressures measured on the bench.

Relationship between Conventional and Pressure-Relief CPAP

Comparisons of effective treatment pressures (device pressure)
between conventional and pressure-relief CPAP are shown in
Figure 2. CPAP with C-Flex 3 (Figure 2A), and SoftPAP 2
and 3 (Figure 2C) were identical to the conventional CPAP in
terms of efficacy. However, CPAP with C-Flex+ 3 (Figure 2A),
P-Flex (Figure 2A), and EPR 3 (Figure 2B) should be set
higher than conventional CPAP to achieve the same efficacy
when CPAP >4 cmH,O0.

DISCUSSION

This study demonstrates the effect of pressure-relief features on
fixed CPAP and APAP treatment efficacy for OSA. Compared
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Table 3—Comparison of pressure-relief features in autotitrating continuous positive airway pressure mode: residual apnea-
hypopnea index, apnea index, and pressures during a 4.2-h obstructive apnea sequence (initial apnea index = 58.6/h).

Residual AHI (events/h)

Residual Al (events/h)

Median Pressure (cmH,0)?

Bench Device Bench

Remstar Auto

Conv. APAP 9157 50%3.0 0.5

C-Flex 3 134 +48 5417 0.5

A-Flex 3 7537 46+18 1.4*

P-Flex 20.6 £0.3* 13.8 £ 2.6* 1.8+£0.1%
AirSense 10 AutoSet

Conv. APAP 13205 0.8+£0.1 0.2

EPR 3 14 10.2 £ 0.6*¢ 0.7
Prisma 20A

Conv. APAP 24+13 1.0 05

SoftPAP 2 2113 23+12 0.6+0.1

SoftPAP 3 40+£12 3.7+0.6* 0.5

Device Bench Device p®
37+21 10.4£0.9 10.3+0.8 NS
52+17 9.7+0.6 97+06 NS
46+18 9.3+0.3 112104 0.002
13.8 £ 2.6 8.5* 11.3+£0.1* <0.001
0.7 10.5+0.1 10.5+0.1 NS
1.4* 102+ 014 12.7+£01% <0.001
1.0 10.0£ 0.1 10.0 NS
1.0 9.9+0.2 105+05 NS
1.0 9.6 +0.2* 10.5** 0.04

Results are given as mean * standard deviation (n = 3). 2For Remstar Auto, mean pressure was noted instead of median pressure. Conventional APAP:
APAP without pressure-relief feature. °For the comparison of median/mean pressures between bench and device report. Statistical analysis: one-way
analysis of variance preceded by Levene’s test for equality of variance; Kruskal-Wallis test was applied if Levene’s test was positive. Large difference in
residual AHI between the bench and the device, such as observed in EPR 3, was due to the difference in the definition of baseline that applied for sleep
disordered breathing event scoring: for the bench, the baseline was considered as the 6-min normal breathing session at the beginning during which the
pressure-relief feature was not activated; whereas for the device such as AirSense 10 AutoSet, a real-time baseline was utilized. Of note, this baseline could
later be increased by “pressure supports” that were generated by the pressure-relief features such as EPR 3. *p < 0.05; **p < 0.01: comparison between
pressure-relief and conventional APAP. APAP, autotitrating continuous positive airway pressure; NS, nonsignificant.

to conventional CPAP, the residual AHI significantly increased
when the following pressure-relief features were turned on:
C-Flex+ 3, P-Flex, and EPR 3. Compared to conventional APAP,
the residual AHI only increased with P-Flex by 11.5/h in a 4.2-h
breathing sequence with successive obstructive apneas.

Pressure-relief therapy features are developed to overcome
patient difficulty of exhaling against a fixed pressure during
CPAP treatment and improve the treatment adherence. How-
ever, for C-Flex, better adherence has not been proved consis-
tently in clinical studies,*®*!"-141%17 and the majority reported
similar adherence**'*!7 and treatment efficacy’ between
CPAP with and without C-Flex. Adherence and treatment ef-
ficacy are not reported in the literature for the other pressure-
relief features.

According to our results, we confirm the efficacy of C-Flex
in fixed CPAP treatment.” However, obstructive SDB events
remained untreated with C-Flex+ 3, P-Flex, and EPR 3, as a
consequence of actual therapeutic pressure being lower than
the titration pressure (Table 2). In short, these three modali-
ties converted the pressure profiles into a “bilevel PAP” for the
purpose of relieving the patient exhalation. C-Flex+ and P-Flex
consist of an inspiratory positive airway pressure (IPAP) iden-
tical to the titration pressure of CPAP but an expiratory positive
airway pressure (EPAP) at least 2 cmH,O lower, with a further
pressure decrease at the beginning of exhalation (Figure 1A).
This modality of pressure delivery was not efficient to main-
tain the airway patency when apnea occurred (Figure 1B, col-
umn 2 and 3). For EPR 3, the therapeutic pressure decreased
by 3 cmH,0 and apneas thus persisted (Figure 1B, column 4).

Because it has been demonstrated that apneas begin with
upper airway narrowing at end-expiration and followed by
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collapse during ensuing inspiratory effort,”® an airway pres-
sure equal or higher than the full opening pressure, i.e., the
conventionally titrated CPAP, should be applied to keep the
airway patency during the end-expiration and the inspiration,
as in the curves of C-Flex 3 and SoftPAP 2 and 3 shown in
Figure 1B (Columns 1, 5, and 6). Alternatively, the airway
patency can be achieved with a “bilevel PAP” pattern, with
an EPAP that at least can alleviate the airway obstruction at
end-expiration and allow sufficient patient-generated inspira-
tory airflow to trigger IPAP.? In this case, the EPAP must be
higher than the critical closing pressure, and most importantly,
the IPAP must be able to overcome the negative intraluminal
pressure caused by the inspiratory effort and keep the upper
airway patency during the remainder of inspiration.

In CPAP mode, C-Flex+ 3 and EPR 3 might lower the treat-
ment efficacy on apneas if the device pressure is kept as same
as that just sufficient to abolish flow limitations in conventional
CPAP. As shown in Figures 2A and 2B, the device pressure
should be set higher to reach the same treatment efficacy as
conventional CPAP. Accordingly, in the case of APAP with A-
Flex 3 (A-Flex shares the same principle as C-Flex+) and EPR 3,
the device autotitration pressure reported as the mean/median
value was higher than that of the conventional APAP (Table 3)
in order to compensate for the pressure reduction caused by
the pressure relief. Consequently, similar bench-measured
mean/median pressures and residual AHI were obtained be-
tween APAPs with and without A-Flex 3 and EPR 3 (Table 3).
It should be highlighted that the device-reported pressures in
conventional and pressure-relief APAPs are not comparable.

On the contrary, P-Flex APAP appeared to underperform
in terms of residual AHI as well as in its response to apneas.
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Figure 2—Comparisons between effective treatment
pressures of the same efficacy (device set pressure) with
and without pressure relief feature.

Figure 3—Mask airflow and pressure profiles of Remstar
Auto with and without P-Flex at the beginning of the 4.2-h
obstructive apnea sequence.
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(A) Remstar Auto. (B) AirSense 10 AutoSet. (C) Prisma 20A.
Conventional CPAP is continuous positive airway pressure without
pressure-relief feature.

Figure 3 shows that despite the persistent apneas the autotitra-
tion pressure of P-Flex decreased around the 19" min after a
foregoing pressure increase. This is a specificity of the algo-
rithm of Remstar Auto (P-Flex) that intends to prevent inappro-
priate pressure increase to central apneas and non-responding
events.*® With this specific algorithm, such improper pressure
decrease may also occur during autotitration in the case of suc-
cessive obstructive apneas with severe upper airway obstruc-
tion. Compared to the conventional Remstar Auto APAP, the
insufficient treatment pressure with P-Flex worsened such suc-
cessive apneas and led to further decrease in autotitration pres-
sure (Figure 3). Thus, this inappropriate response of P-Flex
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APAP resulted from both the specific autotitration algorithm
and the reduced CPAP efficacy with pressure-relief feature.

Regarding APAP treatment with pressure-relief features,
Mulgrew et al.' found a nonsignificant trend of greater subjec-
tive comfort with C-Flex. Kushida et al.’! reported an equiva-
lency in treatment adherence and efficacy between A-Flex and
conventional CPAP after either 3 or 6 mo, but a higher AHI at
the initiation phase. In a recent study, Chihara et al.'* compared
the adherence between conventional APAP, APAP with C-Flex
and APAP with A-Flex, and found greater adherence in APAP
with C-Flex. Of note, at the initiation of the studies of Kushida
et al.*! and Chihara et al.,' the APAP autotitration was carried
out with the allocated pressure-relief feature.

Our results have an important clinical consequence for sleep
apnea treatment. In clinical practice, the problem may arise
when a pressure relief feature is later added to a convention-
ally titrated patient without increasing the titration pressure of
the device. However, the negative effects that we document in
the current study may be mitigated in the case of fixed CPAP
initially titrated to a pressure level that is high enough to cope
with sleep in unfavorable circumstances such as supine pos-
tures and rapid eye movement sleep stage because most SDB
events will be abolished; or during “CPAP exploration”, when
the pressure can be up to 5 cmH,O higher than that is just suf-
ficient to abolish SDB events.*? Similarly, in the case of APAP
our findings could be relevant if the pressure range over which
autotitration was allowed to occur had an upper limit that was
set close to the effective (95" or 90™ centile) pressure prior to
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activation of pressure relief. Thus, the treatment efficacy can
be ensured by increasing the device pressure in fixed CPAP or
by enhancing the full range of pressure in APAP. In the latter
case, a well-functioning autotitration algorithm is indispens-
able. In addition, the pressure-relief features allocated for ther-
apy should be enabled prior to the titration process. It should
also be noted that the device-reported pressure in pressure-
relief APAP is not comparable to that without pressure relief.

CONCLUSIONS

Pressure-relief features may lead to attenuated CPAP treat-
ment efficacy depending on the applied settings and the device.
In clinical practice, the therapy efficacy can be ensured by in-
creasing the therapeutic pressure or by enabling the pressure-
relief features prior to the manual or auto titration process. The
pressures in the pressure-relief APAP device reports are not
comparable to that of conventional APAPs.

ABBREVIATIONS

AHI, apnea-hypopnea index

Al, apnea index

ANOVA, analysis of variance

APAP, autotitrating continuous positive airway pressure
CPAP, continuous positive airway pressure
EPAP, expiratory positive airway pressure
IPAP, inspiratory positive airway pressure
OSA, obstructive sleep apnea

Pm , mask pressure

SDB, sleep disordered breathing

V’, mask airflow

AV’, peak-to-peak flow amplitude
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