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ABSTRACT 
 
Introduction: Although auto-adjusting positive airway pressure (APAP) technology has been in clinical 
use for several decades, recent advancements have refined its ability to deliver dynamic, real-time 
pressure adjustments based on detected respiratory patterns. Multiple devices utilizing different 
proprietary algorithms are currently available. This study aimed to evaluate the performance of six 
APAP devices in the presence of standardized obstructive and central respiratory events. All testing 
was performed at an independent testing facility. 
 
Methods: A dynamic bench model was used to assess the latest generation of six APAP devices. 
Simulated obstructive and central respiratory events were applied to evaluate each device's detection 
capabilities. The accuracy of event detection and identification simulated obstructive and central 
apneic events was evaluated by comparing real bench test apnea-hypopnea index (AHI) to device-
reported AHI. Efficacy was evaluated by observing the device pressure responsiveness when 
presented with each simulated breathing pattern. The ability to compensate for unintentional leak 
was also performed.  
 
Results: All devices increased the delivered pressure in response to obstructive events. The AirSense 
11 and the G3 A20 corrected the most apnea events, while the G3 A20 and PrismaSmart max 
demonstrated superior detection and correction of obstructive hypopneas. Snoring triggered pressure 
increases in three of six devices. In response to central patterns (central apneas and hypopneas and 
Cheyne-Stokes respiration), only three devices correctly identified the nature of the events and 
appropriately withheld pressure increases. Introduction of non-intentional leaks during respiratory 
events differently affected each device's ability to identify and correct these events. 
 
Conclusion: This study demonstrated notable variability in the performance of APAP devices, 
particularly in their capacity to differentiate and respond to various respiratory event types. These 
findings underscore the importance of selecting the appropriate APAP device based on the specific 
needs and apnea characteristics of the patient to ensure optimal therapy outcomes. 
 
Acknowledgement:  Bench testing was performed by Kernel Biomedical, 18 rue Marie Curie, 76000 
Rouen, France, October 2024. The study was commissioned by BMC Medical Co., Ltd. without 
intervention in trial design, performance or data analysis. Report is on file. 
This white paper was prepared by the clinical affairs and research teams at React Health and BMC 
Medical Co., Ltd. based on internal and third-party data. 
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INTRODUCTION 
 
Continuous Positive Airway Pressure (CPAP) is the first-line treatment for moderate to severe 
obstructive sleep apnea (OSA) syndrome (1,2). Adherence to CPAP is essential to alleviate symptoms 
(3) and reduce the risk cardiometabolic complications. (4) However, long-term adherence remains a 
significant challenge, with more than 50% of patients discontinuing therapy or demonstrating poor 
adherence (5).  
One of the most common barriers to adherence air leak at the mask interface.(6,7)  causing annoyance 
and sleep disruption (8). The causes of mask leak are multifactorial and include mask fit, features of 
facial anatomy, sleeping position and pressure settings.(9,10) In response, manufacturers have 
devoted substantial efforts to improving mask designs and refining device algorithms to reduce the 
occurrence and impact of leaks, as well as to lower the average pressure delivered. 
A major technological advancement has been the development of auto adjusting positive airway 
pressure (APAP devices. These devices continuously monitor respiratory patterns and automatically 
adjust pressure in real time to treat residual obstructive events. By doing so, APAP devices help 
maintain airway patency regardless of sleep stage or body position (11). Initially developed as a tool 
for in-home pressure titration (12), APAP has since become widely adopted for long-term therapy (13). 
In terms of therapeutic efficacy, APAP has been shown to normalize the apnea-hypopnea index (AHI) 
as effectively as fixed-pressure CPAP, while delivering lower mean pressures and achieving slightly 
better adherence rates (14). 
 Previous studies (11,15–18) have demonstrated heterogeneity in the ability of different APAP devices 
to detect respiratory events and adjust pressure effectively. Since those evaluations, many devices 
have undergone algorithm updates, and new devices have entered the market. Each uses proprietary 
algorithms and sensor technologies to monitor airflow, detect apneas and hypopneas, and determine 
pressure response if needed. These differences can influence therapeutic effectiveness and patient 
comfort, underscoring the need for comparative evaluation. The objective of this bench study is to 
assess and compare the performance of six APAP devices using a mechanical lung simulator that 
presents each device with the same set of simulated sleep-disordered breathing patterns and leak 
conditions. This approach removes patient-specific variability and enables a direct, objective 
comparison of device behavior. The study evaluates each device’s accuracy in identifying apneas and 
hypopneas and its ability to deliver appropriate pressure responses. A critical element of this analysis 
is determining whether devices can correctly distinguish between obstructive and central events, as 
pressure increases in response to central events are inappropriate and may worsen outcomes (1,19). 
Accurate detection and proper pressure modulation are essential to avoid unnecessary patient 
discomfort and ensure effective, individualized care. 

 
  

https://www.zotero.org/google-docs/?YUZLkJ
https://www.zotero.org/google-docs/?OF9ev4
https://www.zotero.org/google-docs/?NWdzhv
https://www.zotero.org/google-docs/?TmMLLp
https://www.zotero.org/google-docs/?XJRgX4
https://www.zotero.org/google-docs/?UVLBkj
https://www.zotero.org/google-docs/?p1rFQg
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Experimental Setup 
Testing was conducted using the ASL 5000 mechanical lung simulator (IngMar Medical, Pittsburgh, 
PA, USA) paired with a mannequin head equipped with anatomically realistic airways and fitted with 
a nasal mask (Eson, Fisher & Paykel, Costa Mesa, CA, USA). Obstructive events were generated using 
a Starling resistor controlled by a pressure-regulation system, while central events were simulated 
by manipulating inspiratory effort through the mechanical lung. A non-intentional leak valve was 
incorporated to evaluate each device’s leak compensation capability. To simulate snoring, a “snore-
box” was integrated into the circuit, producing a 70 Hz sound via an embedded speaker. The 
complete experimental configuration is illustrated in Figure 1. 
 

The lung mechanics were defined by specific parameters. Both inspiratory and expiratory resistance 
were set at 5 cmH2O/L.s. System compliance was established at 60 ml/cmH2O, with inspiratory effort 
amplitude ranging from -12 to -10 cmH2O, varying uniformly to mimic natural variability in breathing 
amplitude. The breathing frequency was set at 15 cycles per minute (cpm), and the basal peak flow 
varied between 30 and 40 Liters per minute (L/min). Standardized breathing patterns and respiratory 
events were programmed to replicate various sleep apnea conditions.  
 

Figure 1: Experimental setup for evaluating APAP devices. 
 

 

Obstructive Respiratory Events 
Three obstructive patterns were simulated: obstructive apnea, obstructive hypopnea, and 
snoring. 

• Obstructive apnea events lasted 20 seconds with a 1-minute interval between 
events; 23 events were presented over a 30-minute period. These were generated 
by applying 34 cmH₂O across the Starling resistor, resulting in ≥95% flow limitation. 

• Obstructive hypopnea events lasted 50 seconds with 2-minute intervals; 11 events 
were delivered over 30 minutes. A resistor pressure of 28 cmH₂O created ≥60% flow 
limitation. 

• Snoring was continuously simulated for 30 minutes, featuring inspiratory-phase 
snoring and a 20% reduction in inspiratory effort, yielding a 20% flow limitation. 

 

 



Page 4 of 17 
 

Central Respiratory Events 
Three central patterns were simulated: central apnea, central hypopnea, and 
Cheyne-Stokes respiration. 
 
• Central apnea events lasted 20 seconds with a 16-second interval between events; 
48 events were presented over a 30-minute period. These were generated by 
eliminating inspiratory effort, resulting in 100% flow limitation. 
• Central hypopnea events lasted 50 seconds with 2-minute intervals; 11 events 
were delivered over 30 minutes. A 65% reduction in inspiratory effort produced 
≥60% flow limitation. 
• Cheyne-Stokes respiration was simulated with 30-second episodes and 40-second 
intervals, totaling 27 events over a 30-minute period. These events featured cyclic 
modulation of inspiratory effort, resulting in complete (100%) flow limitation during 
peak hypoventilation phases. 

 

Figure 2: Respiratory flow curves for various simulated events. 
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Device Configuration 
Six auto-adjusting CPAP devices from leading manufacturers were included in this study: 

• BMC G3 A20 (Beijing, China; software version G3-2.12.04) 
• ResMed AirSense 11 (San Diego, CA, USA; software version 04600.06.5.1.0) 
• Philips DreamStation 2 (Amsterdam, Netherlands; software version 1.04.3830) 
• Löwenstein Prisma SMART Max (Bad Ems, Germany; software version 3.13.006) 
• Fisher & Paykel SleepStyle (Panmure, New Zealand; software version 1.1.1) 
• Sefam Néa (Villers-lès-Nancy, France; software version A010201) 

All devices were set to Auto-CPAP mode with default sensitivity settings. Pressure parameters were 
standardized with a minimum pressure of 4 cmH₂O and a maximum of 20 cmH₂O. Expiratory 
pressure relief and ramp features were disabled. Heated humidifiers were installed and filled per 
manufacturer instructions, but humidification was turned off. Breathing circuits were device-specific: 
22 mm for the G3 A20 and SleepStyle; 15 mm for the others, with settings adjusted accordingly. 

Testing Protocol 
Each device was allowed to acclimate for 15 minutes under normal breathing conditions. Following 
this warm-up, the unit was restarted, and data acquisition commenced. Each respiratory event type 
was introduced after an initial 30-minute baseline period of normal breathing. The selected 
respiratory event (e.g., obstructive apnea, central hypopnea) was then simulated continuously for 30 
minutes. Afterward, normal breathing resumed for 90 minutes to observe device recovery and 
stability post-event exposure. 

Leak Simulation 
Additional testing assessed device performance under variable leak conditions during obstructive 
and central apnea. Eight leak episodes were simulated each lasting either 6 or 10 minutes. The 6-
minute leaks had a flow rate of 10 L/min, while the 10-minute leaks had a flow rate of 20 L/min. Two 
of these leaks occurred during respiratory events, while the remaining six occurred during normal 
breathing periods. A schematic representation of the testing procedures is shown in Figure 3.  
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Outcome Measures 
Continuous data collection throughout the study enabled evaluation of each device’s capacity to 
detect and respond to simulated events. Accuracy was assessed by comparing the bench-
determined residual AHI to each device’s reported AHI. Because the Starling resistor allows 
controlled simulation of obstructive events, this setup provided a valid benchmark for detection 
accuracy. Pressure responsiveness was measured by observing changes in delivered pressure during 
each event type. Additionally, data logging and reporting features were analyzed to assess each 
device’s clinical utility and information output. 

RESULTS 

The following results summarize the comparative performance of six APAP devices in response to 
simulated obstructive and central respiratory events, both with and without non-intentional leakage. 
Pressure responses and detection accuracy are presented alongside the agreement between device-
reported and bench-determined data. Visual representations are provided in Figures 4 through 9, 
and corresponding quantitative details are outlined in Tables 1 through 5. 

Obstructive Apnea 

 

 
Figure 4: Pressure response of the five tested devices for obstructive apnea events. 
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Table 1: Agreement between built-in software estimations and test bench objective data for residual obstructive 
apnea events. Actual residual events indicate the number of events that the device did not overcome. Estimated 
residual events represent the number of events that the device did not overcome according to the built-in software. 
Details of events classification are given below. 

All devices responded with increased pressure following the induction of obstructive apneas (Figure 
4). Maximum pressures ranged from 12 to 14.2 cmH₂O, with the AirSense 11 achieving the highest 
and the SleepStyle the lowest. Time to reach 10 cmH₂O varied considerably, from 3 minutes (G3 
A20) to 14 minutes (DreamStation 2). 

• AirSense 11 and G3 A20 corrected 83% of events, making them the most effective. 
• DreamStation 2 showed the lowest efficacy, correcting only 30% of events. 
• Residual apneas were generally overestimated, while residual hypopneas were often 

underestimated, except by the Néa, which overestimated hypopneas (Table 1). 
• Most devices returned to 4 cmH₂O baseline post-event, except PrismaSmart max, which 

maintained 6 cmH₂O. 

 

Obstructive 
apnea events 

n=23 

AirSense 
11 G3 A20 Dream 

Station 2 
PrismaSm

art max 
Sleep 
Style Néa 

Number of actual 
residual events  
(% of corrected 
events) 

4 / 23 
(83%) 

4 / 23 
(83%) 

16 / 23 
(30%) 

9 / 23 
(61%) 

13 / 23 
(43%) 

11 / 23 
(52%)  

Estimated 
residual AHI / real 
residual AHI  

4 / 4 3 / 4 15 / 16 6 / 9 12 / 13 14 / 11 

Correct 
classification of 
residual events 
(accuracy in %) 

Residual apneas  

3 / 2 
(150%) 

2 / 2 
(100%) 

14 / 10 
(155%) 

4 / 3  
(133%) 

10 / 10 
(100%) 

4 / 4 
(100%) 

Residual hypopneas  

1 / 2 
(50%) 

1 / 2  
(50%) 

1 / 6 
(17%) 

2 / 6 
(33%) 

2 / 3  
(67%) 

10 / 7  
(143%) 
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Obstructive Hypopnea 

 
Figure 5: Pressure response of the five tested devices for obstructive hypopnea events.

 

 
 
 
 
 
 
 
 
 
 
 
 
 
Table 2: Agreement between built-in software estimations and test bench objective data for residual obstructive 
hypopnea events. Actual residual events indicate the number of events that the device did not overcome. Estimated 
residual events represent the number of events that the device did not overcome according to the built-in software. 
 

All devices responded with increased pressure following the induction of obstructive hypopneas, 
with peak pressures ranging from 6 to 8.8 cmH₂O (Figure 5). 

• G3 A20 and PrismaSmart max demonstrated the highest efficacy, correcting 91% of events. 
• SleepStyle had the lowest correction rate at only 18%. 
• Airsense 11 reached the highest pressure levels followed by rapid reduction in a repetitive 

sawtooth pattern. 
• Devices varied in accuracy when estimating residual hypopneas. G3 A20 and PrismaSmart 

max achieved 100% match with bench data (Table 2). 
• Only G3 A20, PrismaSmart max, and Néa provided specific classification of hypopneas. 

 

Obstructive 
hypopnea events 

n=11 

AirSense 
11 G3 A20 Dream 

Station 2 
PrismaSm

art max 
Sleep 
Style Néa 

Number of actual 
residual events  
(% of corrected 
events) 

3 / 11 
(73%) 

1 / 11 
(91%) 

6 / 11 
(45%) 

1 / 11 
(91%) 

9 / 11 
(18%) 

7 / 11 
(36%) 

Number of 
estimated residual 
events 
(accuracy in %) 

1 / 3 
(33%) 

1 / 1 
(100%) 

2 / 6 
(33%) 

1 / 1 
(100%) 

1 / 9 
(11%) 

2 / 7 
(29%) 
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Snoring 

 

 
Figure 6: Pressure response of the five tested devices for snoring events. 

 

Pressure responses to simulated snoring varied widely (Figure 6) ranging from 4 to 17 cm H2O. 

• DreamStation 2 delivered the highest pressure (up to 17 cmH₂O), while PrismaSmart max 
and Néa had modest increases. 

• Snoring detection methods varied: 
o AirSense 11 provided a snoring index. 
o DreamStation 2 and PrismaSmart max reported vibrational snoring events. 
o Nea visually tagged individual breaths. 
o SleepStyle and G3 A20 did not report snoring events. 

All devices returned to 4 cmH₂O baseline after the simulation. 

Central Apnea 
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Figure 7: Pressure response of the five tested devices for central apnea events. 

 
 
 
 
 
 
 
 
 
 
 

Table 3: Built-in software reported data on the number of central apnea events and ability to categorize them as 
central. The central respiratory events could not be corrected by the devices by increasing the pressure with the test 
bench. Consequently, the number of events processed is not shown in the table above. Instead, the nature/origin of 
the event as detected by the built-in software is presented. 

 

All devices detected 100% of respiratory events (Figure 7). However, accuracy in classification varied: 

• AirSense 11, G3 A20, and DreamStation 2 correctly identified all events as central. 
• PrismaSmart max and Nea misclassified all central apneas as obstructive. 
• SleepStyle correctly identified 94% of central events (Table 3). 

Pressure increases in response to central apneas were observed in: 

• Néa rapidly reached maximum pressure before returning to baseline. 
• PrismaSmart max reached 13 cmH₂O and sustained elevated pressure. 
• SleepStyle showed transient increases followed by gradual decline. 

 

  

Central apnea 
events 
n=48 

AirSense 
11 G3 A20 Dream 

Station 2 
PrismaS

mart max 
Sleep 
Style Néa 

Estimated 
number of events 
(accuracy in %) 

48 
(100%) 

48 
(100%) 

48 
(100%) 

48 
(100%) 

48 
(100%) 

48 
(100%) 

Central origin  
(n, %) 

48 
(100%) 

48 
(100%) 

48 
(100%) 

0  
(0%) 

45  
(94%) 

0  
(0%) 
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Central Hypopnea 

 

 
Figure 8: Pressure response of the five tested devices for central hypopnea events. 

 
 
 
 
 
 
 
 
 

 
Table 4: Built-in software reported data on the number of central hypopnea events and ability to categorize them 
as central (NS: not specified on the software). The central respiratory events could not be corrected by the devices by 
increasing the pressure with the test bench. Consequently, the number of events corrected is not shown in the table 
above. Instead, the nature/origin detected by the built-in software is presented. 

 

Only G3 A20, PrismaSmart max, and Néa accurately detected and classified all central hypopneas 
(Figure 8). These devices maintained minimal pressure adjustments (Table 4). 

• SleepStyle inappropriately increased pressure during events. 
• AirSense 11 and DreamStation 2 did not increase pressure but left most events unspecified 

in the reporting. 

 

  

Central hypopnea 
events 
n=11 

AirSense 
11 

G3 A20 Dream 
Station 2 

PrismaSm
art max 

Sleep 
Style 

Nea 

Estimated number 
of events (accuracy 
in %) 

0  
(0%) 11 (100%) 2  

(18%) 11 (100%) 11 (100%) 11 (100%) 

Central origin (n, %) NS 11 (100%) NS 11 (100%) NS 11 (100%) 



Page 12 of 17 
 

Cheyne-Stokes Respiration (CSR) 

 

Figure 9: Pressure response of the five tested devices for Cheyne-Stokes events. 

 

 
 
 
 
 
 
 
 
 

Table 5: Built-in software reported data on the number of Cheyne-Stokes events and ability to categorize them as 
central. The Cheyne-Stokes events could not be corrected by the devices by increasing the pressure with the test bench. 
Consequently, the number of corrected events is not shown in the table above. Instead, the nature/origin detected by 
the built-in software is presented. 
 

All devices successfully detected all Cheyne Stokes Respiration (CSR) events (Figure 9), but accuracy 
in categorizing them as central varied: 

• AirSense 11, G3 A20, DreamStation 2, and Néa correctly identified all events as central 
(Table 5). 

• SleepStyle identified only 56% as central. 
• PrismaSmart max did not distinguish CSR as central. 

Pressure behavior reflected misclassification: 

• PrismaSmart max reached 13 cmH2O and maintained 7 cmH2O at the simulation's end, 
similar to its response to central apneas.  

• SleepStyle was approximately 10 cmH2O during the event phase with the pressure 
decreased rapidly at the end of the events period. 

• Néa reached only 5 cmH₂O, consistent with appropriate classification. 

Cheyne-Stokes 
events 
n=27 

AirSense 
11 G3 A20 Dream 

Station 2 
PrismaSm

art max 
Sleep 
Style Nea 

Estimated number 
of events (accuracy 
in %) 

27  
(100%) 

27  
(100%) 

27  
(100%) 

27  
(100%) 

27  
(100%) 

27  
(100%) 

Central origin (n, %) 27  
(100%) 

27  
(100%) 

27  
(100%) 

0  
(0%) 

15  
(56%) 

27  
(100%) 
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• DreamStation 2 suppressed its usual pressure pulsing behavior during CSR. 

CSR reporting features varied: 

• AirSense 11 indicated time percentage with CSR over 24 hours. 
• G3 A20 indicated periodic breathing with associated event times. 
• PrismaSmart max displayed timestamped graph annotations. 
• DreamStation 2 indicated periodic breathing (though not verified in this testing). 
• SleepStyle and Néa lacked CSR-specific data display. 

 

Impact of Non-Intentional Leakage on Performance 

During Obstructive Apneas 

 

 
Figure 10:  Impact of Non-intentional Leak on Device Performance: OSA with Leak 
 
 

Leak impacted devices to varying degrees during induction of 23 obstructive apnea events: 

• G3 A20: Minor reduction in performance with 16 out of 23 events fully resolved compared 
to 19 events without leak, representing a 13% reduction between the two conditions. 

• AirSense 11: Moderate reduction with 27% fewer events corrected. 
• PrismaSmart max: Marked reduction with 44% fewer events resolved. 

23 23 23 23 23 23

19 19

14

7

10

12

16

13

4

0

7

0
0

5

10

15

20

25

G3 A20 AirSense 11 PrismaSmart
max

DreamStation
2

SleepStyle Nea

Total Fully resolved (without leak) Fully resolved (with leak)
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• DreamStation 2: Unable to fully resolve any obstructive apneas with leak. 
• SleepStyle: performance was similar to performance without leak: 10 obstructive apnea 

events were fully resolved without leaks versus 7 with leaks, and 13 were partially treated 
without leaks compared to 11 events with leak. The pressure increase was higher to 
compensate for leak. 

• Néa: Performance substantially reduced with pressure delivery dropped by 4 cmH₂O. 

During Central Apneas 

• AirSense 11 misclassified most central apneas as obstructive or unclassified apneas resulting 
in pressure increase from 4 to 10 cm H2O. 

• G3 A20 misclassified some central apneas under leak conditions, resulting in inappropriate 
pressure increases (up to 10.5 cmH₂O). 

• DreamStation 2 maintained stable pressure despite leak. 
• PrismaSmart max and SleepStyle continued to misclassify central events as obstructive, 

resulting in increased pressure. SleepStyle also had a delay in returning to baseline pressure 
after events. 

• Néa testing under central apnea with leak was not performed due to already maximal 
pressure delivery under baseline conditions. 

DISCUSSION 

This study demonstrates the heterogeneous performance of auto-adjusting positive airway pressure 
(APAP) devices, even under standardized conditions involving clearly defined obstructive and central 
respiratory events. Despite a controlled bench setting, notable differences were observed in how 
each device detected and responded to obstructive apneas, hypopneas, snoring, and central events, 
particularly in the presence of non-intentional leak. These findings align with prior bench studies 
highlighting variability in algorithmic behavior and pressure response among APAP systems (11,15–
18). 

Devices with faster pressure response slopes, such as the AirSense 11 and G3 A20, were generally 
the most effective at correcting obstructive apneas. The AirSense 11 reached peak pressures 
exceeding 14 cmH₂O before stabilizing between 13-14 cm H2O, raising concern for pressure-induced 
instability and arousals.  In contrast the G3 A20 had efficacy equal to Airsense 11 in correcting 
obstructive apneas, but with lower delivered pressures. Devices like the G3 A20 and PrismaSmart 
max demonstrated high efficacy in correcting obstructive hypopneas without excessive 
pressurization. With its sawtooth pressure delivery pattern during obstructive hypopnea induction, 
the AirSense 11 appeared to inconsistently match therapeutic needs: it alternately overshot and 
undershot target pressures resulting in the highest overall delivered pressures among the devices 
tested. 

Hypopnea simulation posed an additional challenge. This study applied a more stringent threshold of 
>60% flow reduction, more severe than the >30% criterion outlined in AASM guidelines (29) to 
minimize false positives. Even so, device performance in detecting and managing hypopneas varied 
widely, underscoring the limitations of current algorithms under non-standardized hypopnea 
definitions. 

In response to snoring, the DreamStation 2 applied disproportionately high pressures, suggesting 
potential misclassification of vibratory snoring as obstructive events. In contrast, the PrismaSmart 
max and Néa responded more conservatively, aligning better with the known association between 
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snoring and flow limitation (21). While snoring itself does not always require treatment, over-
response could contribute to arousals. 

Several devices also exhibited inappropriate pressure increases during central apneas (Néa, 
PrismaSmart max, and SleepStyle) and Cheyne-Stokes respiration (PrismaSmart and SleepStyle) due 
to misclassification of central events as obstructive. This misidentification could potentially 
exacerbate central apnea or induce treatment-emergent central sleep apnea (19,22). These 
limitations emphasize the need for more accurate differentiation algorithms in APAP devices—
particularly as they are increasingly used outside of sleep laboratories, where real-time clinical 
oversight is limited. 

Notably, real-world device performance may differ from bench testing results due to advanced 
sensing modalities (e.g., forced oscillation technique, pulse wave analysis) that are not fully 
represented in simulated environments. Nevertheless, bench studies like this offer valuable insights 
into baseline algorithm behavior under controlled and reproducible conditions. 

The strengths of this study include the use of a dynamic lung simulator to model real-time 
respiratory event transitions, the inclusion of both obstructive and central phenotypes, and the 
assessment of device behavior under variable leak conditions. These features offer a comprehensive, 
objective comparison of devices without patient-level confounders. 

This work also has limitations Bench testing does not account for individual patient variability, such 
as anatomical differences or unique breathing patterns, which can affect device performance in 
clinical settings. Also, there was use of only one representative breathing pattern per event type, 
and a single leak profile that may not reflect real-world leak variability and intensity. The stricter 
hypopnea definition may also challenge device algorithms differently than clinical scenarios.  

CONCLUSION 

This study confirms significant variability in the performance of commercially available APAP devices 
in their ability to detect and respond appropriately to different respiratory events—including 
obstructive apneas, hypopneas, central apneas, snoring, and Cheyne-Stokes respiration. These 
differences have practical implications for therapy effectiveness, patient comfort, and long-term 
adherence. 

According to the 2019 AASM guidelines, home-based APAP therapy initiation is a viable alternative 
to in-lab titration for patients without major comorbidities, with comparable outcomes (23). These 
guidelines also emphasize the importance of early telemonitoring interventions to optimize 
adherence. For APAP to be effective in this paradigm, it must accurately identify respiratory event 
types and adapt pressure in real time, even in the presence of non-intentional leak. 

Over the past two decades, APAP devices have contributed significantly to individualized care and 
improved compliance. However, as new devices and algorithms continue to enter the market, 
clinicians should remain vigilant regarding their varied capabilities and limitations. Selection of an 
APAP device should consider the patient’s specific sleep-disordered breathing phenotype, likelihood 
of central events, and tolerance to pressure fluctuations. 

Ongoing research, including both bench and clinical validation, is essential to guide informed device 
selection and to support innovation in algorithm development for improved patient outcomes. 
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