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Use of PSG and HSAT for the longitudinal

management of adult OSA

<+ Not recommend for routine reassessment of asymptomatic
patients with OSA on PAP therapy

e Can be used to reassess patients with recurrent or persistent
symptoms, despite good PAP adherence

<« Recommended to assess response to treatment with non-
PAP interventions

o
(o Za N1 ~
Caples SM. J Clin Sleep Med 2021 Onron BERR AR D



Why: rationale for device download

« Adherence monitoring <+ Identify PAP efficacy

* Factor associated with adherence ¢ Find clues for non-adherence

* Perception of benefit from treatment

(endpoint specific to OSA phenotype) * Subjective / objective lack of
* Improvement in AHI benefit
* Behavioral modification * Poor habitual sleep pattern
* Managing side effect e Side effect

* Intensive education
* Good compliance definition

* CV outcome, ESS: >4hr/night on =2 70%
of all days

* MSLT: 6hr and memory: > 6hr/night

* FOSQ: = 7.5hr/night LK o
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Who and When: PAP data download

<+ Anyone who receive PAP
< Plan rollout when you prescribe CPAP

& Clinic visit interval
e USA: 6-12 month

e Japan: every 1-3 month
e NTUH: 1%, 3" 6t 12t month in first year, then 6-12 month

< Compliance in first 2-4 weeks are crucial
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What: CPAP parameters parameters look into

< Setting

* Mode, pressure, ramp, flex (EPR),
rounding

< Time
* Date, period, time zone

< Habitual sleep pattern

< Efficacy
* Pressure tracing

* Residual breathing event
« AHI, Al, OI,Cl, HI, NOI
* Flow limitation
* RERA

< Adherence

<+ Leak

 Unintentional leak vs intentional
leak
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PAP Tracking: adherence, residual event, leak

compliance

Good CPAP use

> 70% of nights
> 4 hr/night

Effective treatment

Residual event -
AHI/Al < 10

events/hr

Small mask leak ==
e

< 1 hour of a large leak (Philips Respironics)
< 24 L/min at 95* percentile (ResMed nasal mask)

leak <36 L/min at 95! percentile (ResMed full face mask)

< 60 L/min (Fisher & Paykel); < 95 L/min (DeVilbiss)

Return to clinic in 6 months to 1 year

Examine adherence data

AHI/Al between
10-20 events/hr

a Examine mask leak

CPAP Adherence Tracking Systems

Poor CPAP use
Clinical
follow-up
with nurse
to improve
adherence

< 70% of nights
<4 hr/night

Ineffective treatment

AHI/Al > 20

events/hr increase
pressure
and

Clinical correlation check for

mask

= ___ Large mask leak
e ——

——
> 1 hour of a large leak (Philips Respironics)

> 24 L/min at 95' percentile (ResMed nasal mask)

> 36 L/min at 95% percentile (ResMed full face mask)

> 60 L/min (Fisher & Paykel); > 95 L/min (DeVilbiss)

Mask clinic to change interface

Schwab RJ Am J Respir Crit Care Med 2013

*Children: residual AHI<5/hr
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Automatic event detection (AED) on CPAP

% AHI detection

* Underestimated for manual scored AHI>10/hr and overestimated for
manual scored AHI<10/hr with the difference mainly in hypopnea

Manufacturer Apnea Event Detection Hypopnea Event Detection
ResMed unit (S9 model) Apnea is defined when the 2-s moving average root  Hypopnea is defined when all of the following
mean square ventilation (based on conditions are met:
a pneumotachograph) falls below 25% of the 1. The 12-s moving average root mean square
long-term ventilation for 10 s ventilation falls below 50% of the long-term
ventilation
2. The hypopnea is not immediately followed by an
apnea

3. The hypopnea contains one or more partially
obstructed breaths

Phillips Respironics unit (System One model) Apnea is detected after a moving window of 3-4 min Hypopnea is detected when moving window of 3-4
is established and flow decreases by more than 80%  min is established and flow decreases by 40-80% for
for at least 10 s at least 10 s
DeVilbiss Healthcare IntelliPAP unit (SmartCode A reduction in a flow signal of >90% of the baseline A reduction in a flow signal of >50% of the baseline
remote data retrieval system) flow for 10 s flow for 10 s
Fisher & Paykel InfoSmart software >80% reduction in flow relative to a baseline >40% reduction in flow relative to a baseline
determined from previous breaths determined from previous breaths
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CPAP mask leak measurement

% Total leak= unintentional leak+ intentional leak

CPAP
Manufacturer How Leak Is Measured Large Leak Threshold
Phillips Intentional leak subtracted from Leak condition where the
Respironics total flow leak level exceeds a preset
“flow vs. pressure” curve
(the averaged leak through
all mask exhalation ports at
various pressure)
ResMed Unintentional leak (device 95th percentile leak (<24
flow-intentional leak) + L/min with nasal interface
mouth leak and <36 L/min with full

face interface)
Fisher & Paykel Total leak, including mask and A leak value of >60 L/min
exhaust flow from mask

DeVilbiss Records high leak flow time as A leak value of >95 L/min
Healthcare a percentage of the time the
IntelliPAP leak was above 95 L/min
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Philips Dreamstation CPAP-Usage pattern
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Philips Dreamstation CPAP-Summary Graphs
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Philips Dreamstation CPAP-Daily detail
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Philips Dreamstation CPAP-Setting & Statistics

compliance

Pressure and event

Setting and period

ERKMERE

. E 2022/2/14 - 2022/7/27 (164 KK
ERRERY 162 X
FEAREFNEH PES
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A >=4 PENEBES L 98.2%
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| RS a% 54 X 18 i, 21 S 27 .
AutoCPAP BE
AutoCPAP 19k h 5.3 cmH20
AutoCPAP il T H 7.0 cmH20
<=00%6 () #91% & K h 6.9 cmH20
FHBXARERNFE 128.
FAHI 1.1
BEIEE 2022/7/27
RERL AutoCPAP - A-Flex
RERE
E2 4 |
Min Pressure 4 cmH20
Max Pressure 15 cmH20
A-Flex Setting 3
A-Flex Lock Off
Auto Off Off
Auto On On
View Optional Screens Off
Ramp Type Linear
Ramp Time 30 2%
Ramp Start Pressure 4.0 cmH20
Mask Resi 1
Mask i Lock Off
Tubing Type 15HT
Tubing Type Lock Off
Opti-Start Off
EZ-Start Disabled
Tube Temperature 3
Humidifier 4
Humidification Mode on Heated Tube Disconnect Adaptive
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Philips Dreamstation BPAP-Summary Graphs

Patient ID: EncoreCompany221

(‘Tidal Volume (ml)

Tidal Velume

Average Tidal Volume
694.0 ml

High Tidal Volume
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Low Tidal Volume
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Low Minute Vent
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(‘Breaths Per Minute
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Average % Patient

Triggered Breaths
100.0%

High % Patient Triggered
Breaths

100.0%

Low % Patient Triggered
Breaths

100.0%

* Setting
*  Mode, IPAP/EPAP, rising time, ramp
* Flex, EPR, rounding
* Ventilation
TV, RR, MV
Patient trigger

Patient ID: EncoreCompany221
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Manufacture comparison - Pressure

B Devibliss  F&P Philips ResMed SEFAM

95th percentile pressure cmH20 Vv Vv
90th percentile pressure cmH20 Vv Vv Vv Vv
Median pressure cmH20 Vv
Mean pressure cmH20 Vv \Y \Y Vv
(Pressure (cmH20) )
Min CPAP Setting Max CPAP Setting S0% CPAP il )
o Average 90% Pressure
20 8.9
- Average CPAP
] 1 — _|_\_ |—| i~ ]| 6.9
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Manufacture comparison - Compliance

B devibliss  F&P Philips ResMed SEFAM

Average usage (total days) hr/night V V V V Vv
Average usage (days used) hr/night V V V Vv
Usage days >= 4hrs % Vv Vv Vv Vv Vv
Days used at least 4 hours  day Vv

Days with any usage day Vv

Median usage (days used)  hr/night V

total used hours hr \ V V V
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Manufacture comparison - Leak

B Devibliss  F&P Philips ResMed SEFAM
Large leak threshold >95L/min > 60L/min > 1lhr N > 24 L/min; > 48 L/min
ON>36L/min
95th percentile leaks L/min V V
90th percentile leaks L/min V V V
Time in large leak min__secs Vv Vv Vv
(Percent of Night in Large Leak (LL) )
- ] Average % Night in Large
: Leak
16 3.7%
;:j _\—,_ Average Large Leak
v 16 mins. 3 secs.
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How: Accessing device data

< CPAP device and cable
* APEX

% Smart card

< Modem device
* Philips-Respironic

< Wireless transmission
* 4G (ResMed AirView, SEFAMconnect)
* Wi-Fi (Fisher& Pack Infosmart)
* Bluetooth connected to mobile App
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CPAP treatment: patient participation

< Web-based access to CPAP data to improve compliance

8.0 1 100 -
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1) | <
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© o
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O 5.0 - 8 40-

(2) (7]

- T ©

3 4.0 -_% 20 A —— Web only

s . = Web + Fl (financial inceptive)
3.0 - T T T T T T T ® 0 - T T T T _|___ USIUal Carel

1 2 3 4 5 6 7 1 2 3 4 5 6 7
Days in first week Days in first week

< CPAP blue tooth transmission plus cloud based access
(ResMed: AirView, Philips Respironics: EncoreAnywhere)
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Trouble shooting

<+ Inadequate effectiveness RS R F TS R B A
. _ by BAFERPD by BARERPD
* CPAP FU questionnaire & & ORS O
3

* Blood pressure monitoring d,wgﬁmm.-
. 2
+ Side effect Erid

* Dry throat
* Condensation
 Skin irritation
<+ Inadequate compliance
* Correct habitual sleep pattern

* Provide tips for enhance convenience
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SEFAM S.BOX-Summary

Cloudd,

S.Box 1200R20265835

Evolution profile of treatment

Usage duration

.
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0 SEFAM connect

SEFAM S.BOX-Detail
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Curves - SEFAMConnect
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RESMED Airsensel0-Setting&Statistics

Smart cardd,

R S ™ Date of Birth: 23 /\ § 1959
es Can Report prepared by: ntuhuser on 2022/8/10 at 4 10:21

ResMed

AirView”

Statistics
2022/8/8 - 2022/8/9

Device Settings
Therapy Mode: CPAP
EPR Level: 3.0 cmH20
Ramp Enable: OFF
Leak - L/min

Median: 0.0

Device: AirSense 10 AutoSet (S/N: 22201307101)

Set Pressure: 5.0 cmH20
EPR Enable: OFF
Ramp Time: 5.0 Minutes

EPR: FULL_TIME
EPR Patient Enable: OFF
Essentials: PLUS

Respiratory Indices - events/hr

Apnea Index: 0.7
Obstructive: 0.0

% Time in CSR: 0.0

Total Usage

Used Days>=4 hrs: 1
Days not used: 0

Median daily usage: 3:19

95th Percentile: 13.8 Maximum: 16.8
Hypopnea Index: 0.5 AHI: 1.2
Central: 0.7 Unknown: 0.0

Used Days<4 hrs: 1 % Used Days >=4 hrs : 50
Total days: 2 Total hours used: 6:39
Average daily usage: 3:19

015100 AXit #2268, 22201307101

Cloudd

11/07/2022 - 07/08/2022

Patient |D: 22201307101
DOB: 03/06/2021
Age: 1 years

Compliance Report

Usage

Usage days 26/28 days (93%)
>= 4 hours 23 days (82%)
< 4 hours 3 days (11%)

Usage hours 149 hours 57 minutes

Average usage (total days) 5 hours 21 minutes

Average usage (days used) 5 hours 46 minutes
Median usage (days used) 6 hours 7 minutes

Total used hours (value since last reset - 07/08/2022) 1,543 hours

AirSense 10 AutoSet

Serial number 22201307101
Mode CPAP
Set pressure 5 cmH20
EPR Off

Leaks - L/min Median: 0.2 95th percentile:  16.8 Maximum: 21.6
Events per hour Al: 0.6 HI: 0.4 AHI: 1.0
Apnoea Index Central: 0.5 Obstructive: 0.0 Unknown: 0.0
Cheyne-Stokes respiration (average duration per night) 0 minutes (0%)
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usage

RESMED Airsensel0-Summary Graphs
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F&P sleep style-Setting & Statistics

Smart card, Infosmart

B ENEGR

C Stati From Setup Date
Start Date - End Date 2022/377 - 2022716 2022/317 - 20221716
Total Days Device Used B v @ day(s) (35%) s B
Total Days Device Not Used ™ day(s) (65%) 9 day(s) (65%) P44 AHI. *ME 3K
Days Device Used >=4 hrs 40 day(s) 40 day(s) (33%) l l
Average Used (Days on Therapy) 06 hr(s) 3 min(s) 06 hr(s) 3 min(s) : N
Average Used (All Days) 02 hr(s) 18 min(s) 02 hr(s) 18 min(s) -
i ) n
Total Run Time p2.74 hr(s) 12 min(s) 282 hr(s) 12 min(s) . k)
- R
Bt : SensAwalke: L
Efficacy Statistics 50cmH,0
(All efficacy statistics t 200cmH,0
AHI 33
MEfEtE
CAl L1 -
Apnea Length 15 s
Average Pressure 40 emH20 : =
0 10
90ch Percentile Pressure 55 cmH20
% Time at Maximum Set Pressure 0 % 700 800 8:09
System Leak 230 Vmin 0 : 16 6
1:30 81:30
90th Percentile System Leak 310 1/min
% Time with Excessive Leak 1 % RN
HEE AHI Ll 125 Al
S 5 cmbh0 90 6emHz0 {EMARES) ©
ense Staistics
SN - 23 FHsr WS © 29 SH5riE A
a a ke Average Number Of SensAwake Detections 0 per night
W ) i
% Time with SensAwake On 0 %
g nC
Environmental Statistics - . nn o
L35 ] , *
Ambient Temperature 26 1¢] (3 e
16
-
Start Date - End Date 2022317 - 2022604
>= 4 hrs usage in a 30 day window (in 90 day(s) timeframe) 18 day(s)(60% in 30-day window) from 2022

1S 16117 18 19 B 2 2 DIMN 8%
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p style-Summary Graphs

InfoSmart™
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F&P sleep style-summary

4 InfoSmart™

Prescription History

02257 Pmin: 4, Pmax: 20, H: 5
10016 100% 100%

2022138 -
— 100% 300N oM - - s - - -

20220 P 50 P 20 B

Not used AE:40 SAM ER DO
u
223 ’ ————

Not used

20221312 4 C—r S ———)

10086

2022/31
100%
20227314

20221315

202203 2]
Not used 2
2022317 4
100% 2 —
20223 - -

2022/% 4
100% h

2022/3/20
100%
2022321

Not used 4

20221y
Not used
20221323

100% 100%

20221324
100%
2022325

100% 100%
202273 —
Not used

2022/327-

Not used

2022/

2022329

Not used
2022/

100%
2022133

Not used
2022401

ot used
2022042

20220403

Not used

2022j44

2022045

—T — T — T —TT —T — T
T&F 1200 T4 0400 TF 0800 EF 1200 4 0400 E5 0800 TF 1200

I Prescription Change Time Of Night
P: Pressure, Pmin: Minimum Pressure, Pmax: Maximum Pressure, H: Humidity
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F&P sleep style-Detail
Smart card, Cloudd

b = 174 202
Total Obstructive Apneas:2
OAIL: 0.3 77 20020047 -
H | 1 Il I | 1 220830
Total Hypopneas:11
HI: 1.4
CcA | | | Total Central Apneas:4 ot o a0 o o o oo s
CAL 0.5 8
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AH 08
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Devibiss CPAP-Setting & summary

Smart cardd,

Summary Report 2021/7/20 -
2022/7/18

JD054277-DV53D IntelliPAP

, - 6300854 Standard Plus

Patient

[ patientio: [
[ FirstName: |
[ Genaer ]
Devices

[ Serial Number | Model Number | DeviceName | Oximeter | Mask |

Patient ID2:

JD054277 DVS3D IntelliPAP Standard Plus
Prescription
| Operating Mode: [eT) [ CPAPPressure: JBPXCUTRY

| Delay Pressure: [T
orF
2

L Delay Time: SRS

Full-time

_________ SmartflexERnd:

Usage Statistics

[ ot HoursUsea: [RUCT R s00ms
Days Used at least 4 hours: | 280.0 days % Days with any usage: [BC5:E 0
Possle Usage Days in Range: [T 3600 days

[ Usage todex: [RI°N
Standard Deviation: | 1 Hours 36 Minutes

Event Statistics (Averages)

[ Apnea/Hypopnea Index: [EXTEIEE
[ Hypopnea Index: [[EELELIY
[ xhate putrinaes: [EVLIR

Leak Statistics

Iy s
95th Percentile Leakage: =XV

5 Hours 12 Minutes

Average Usage Durati

+8.8 L/Min

’

- 6300854

Summary Report 2021/7/20 -
2022/7/18

JD054277-DV53D IntelliPAP
Standard Plus
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Reception hook up and calibration
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