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Overestimation in severity of obstructive sleep apnea (OSA) of in-lab
polysomnography (PSG) comparing to home-based sleep testing by
the wearable device
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Electocardiogram (ECG) — one lead
- Arrhythmia (Af)

- Heart rate variability (HRV)

- EDR (ECG derived respiration)

BOBEE D EE DT RS (RootiCare System)
- Autonomic arousal index (AAl)

RootiCalE
e future of medical care. ¢ 6
o | Accelerometer

@ rooti - Physical activity
- Sleep position

- Respiratory pattern, cough (sleep)

Respiratory muscle impedance
- Respiratory pattern, cough
- Breathing work/airflow

Skin temperature
O 2QURX - Autonomic nerve system

RADRREETLRAY - Inflammation
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Study Design & Demographic data
_

Variables

Age

Neck
circumference
Mean Sp02
(%)
Lowest Sp0O2
(%)

Rx index
(CVHRI+CEI)

Supine
(%)

Total
n=125

45.5112.3

44 41123

96/29

26.814 4

38.513.5

93.9+4.0

81.3¢10.0

24 91257

33.9+24.2

22.1119.5

12.6110.7

28.3120.1

74.6124 1

In-Lab Polysomnography

42.0111.0

22111

24.4+2 9

37.0£2.5

96.6+1.1

89.315.8

3.313.9

8.4+3.7

10.318.1

5.514.5

14.218.6

72.5x27.0

24/8

254137

37.613.6

95.9+1.2

84.0+5.6

9.0+7.9

21.8+4.7

11.9+8.4

9.2+4.4

18.5%7.9

77.6121.1

n=60
45.1¢12.9
50/10
28.8+4.5

39.913.4

914144

75.5£10.2
45.3123.0
54.4+18.4
34.1+21.2
18.3112.3

41.2+21 1

74.1£24 1

Clinically compatible
with OSA patients

In-lab
Polysomnography
+

Home-based
Rooti Rx
For 3 days




FENEE : Rooti Rx =

CVHR: Cyclic Variation of Heart Rate:
Respiratory Arousal Index (RAI)

G-sensor: Chest effort detected by movement

Sp02

Heart

Apnea event

Prepared for publication, Dr. Hsu & Liu, 2019



FEHAEE : Rooti Rx

CVHR: Cyclic Variation of Heart Rate:
Respiratory Arousal Index (RAI) e

irterpolated N-N iterval

2n¢-order paiyromsl Upper and lower envelopes
“""',"'""‘"" 95 49 5 percertie points
within 130+ moving window
Dip detection Width of envelops =
upger envelope — lower anvelope
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Prepared for publication, Dr. Hsu & Liu, 2019



ZEL3E : Rooti Rx 50

Q

G-sensor: Chest effort detected by movement

N Peak

G-X

Moving sum (mg)

G-Y

G-Z

'l_ 1. Peak-trough difference should > Drop threshold
2. The trough value should be lower than Block threshold

W 3. The duration of each event (end point - start point) > 10sec

o

Prepared for publication, Dr. Hsu & Liu, 2019



ZFaTl3EE : Rooti Rx

CVHR: Cyclic Variation of Heart Rate: J
Respiratory Arousal Index (RAI) G-sensor: Chest effort detected by movement
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Prepared for publication, Dr. Hsu & Liu, 2019



ZFRILEE : Rooti Rx 50

“ _F

CVHR: Cyclic Variation of Heart Rate:
Respiratory Arousal Index (RAI)

G-sensor: Chest effort detected by movement
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Prepared for publication, Dr. Hsu & Liu, 2019



FRLEE : Rooti Rx

SELP Oty

Correlation of CVHRI & AHI
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Prepared for publication, Dr. Hsu & Liu, 2019




Study Design & Demographic data

Home-based Rooti Rx (Rx index)
15 to <30 230
n=47 n=23

In-Lab Polysomnography

Variables

Age

Neck
circumference
Mean Sp0O2
(%)
Lowest Sp02
(%)

Rx index
(CVHRI+CEI)

Supine
(%)

Total AHI<15 I 15SAHI<30 AHI230
=125 n=33 n=32 n=60
4443123  420+11.0 455123  45.1+12.9
96/29 22/11 24/8 50/10
26.8+4.4 24.442.9 25.443.7 28.8+4.5
38.543.5 37.042.5 37.643.6 39.9+3.4
93.9+4.0 96.611.1 95.9+1.2 91.4+4.4
81.3+10.0 89.315.8 84.0+5.6 75.5+10.2
24.9+25.7 3.3%3.9 9.047.9 45.3+23.0
33.9+24.2 8.443.7 21.8+4.7 54.4+18.4
22.1+19.5 10.348.1 11.918.4 34.1421.2
12.6410.7 5.544.5 9.244.4 18.3+12.3
28.3+20.1 14.248.6 18.547.9 41.2421.1
7461241  725#27.0  77.6%211  74.1%+24.1

43.4+11.5

38/17

26.514.8

38.1+3.3

95.24+2.5

85.17.7

14.1+£18.4

23.2+17.4

4.7+3.3

4.7+2.3

10.1£2.9

54.61+18.8

45.3+12.7

40/7

26.0£2.9

38.31+2.9

94.91+2.5

81.849.1

22.7+21.8

33.5+20.6

14.715.6

9.846.1

20.8+3.9

50.7+20.8

45.0x13.4

18/5

28.915.2

40.1+4.6

89.0+£5.3

71.3110.5

55.2425.3

60.4+25.3

39.8+16.3

20.749.8

46.8+16.1

54.0+23.0



Study Design & Demographic data

- In-Lab Polysomnography Home-based Rooti Rx (Rx index)

. Total AHI<15 15<AHI<30 AHI230 15 to <30 230
4444123  42.0+11.0  455+123 4514129 4344115 4534127 4504134
“ 96/29 22/11 24/8 50/10 38/17 40(7 18/5
m 26.8+4.4 24.442.9 In-Lab PSG: Severity increased? 26:9452

Neck S ‘

38.543.5 37.042.5 37%[3.6 39.9+3 .4 38.143.3 38.3.9 40.1+4.6
M“;}%s)poz 93.9+4.0 96.641.1 95.9+1.2 91.4+4 4 95.242 5 94.942 5 89.045.3
L°""°(§/:f‘p°2 81.3+10.0 89.35.8 84.0+5.6 75.5+10.2 85.1+7.7 81.8+9.1 71.3+10.5
“ 24.9125.7 3.3+3.9 9.0+7.9 4531230 1414184 2274218 5521253
“ 33.9424.2 8.443.7 21.8+4.7 5444184 2324174 3354206  60.4+253
m 22.1+19.5 10.3+8.1 11.9+8.4 34.1421.2 47433 14.745.6 39.8+16.3
“ 12.6+10.7 5.5+4.5 9.2+4.4 18.3+12.3 47423 9.8+6.1 20.7+9.8

Rx index
Pahinpssill  28.3:20.1 14.2+8.6 18.5+7.9 41.2421.1 10.1+2.9 20.8+3.9 46.8+16.1

Supine
746424 1 7254270  77.6+21.1 741424 1 5464188  50.7+20.8  54.0+23.0

(%)



Supine %

42 —»46%

&

]

BERFRREHEEREEZILR =6

LA

ERF R = B RER T3 b (supine%) D 4B EEEY

*%

*®

[

]
i %
60+ =+ =
+ (1% |
- Li
+
s
o 8]
0 T T T T T T
Low Low Medium Medium High High
Supine %: grouped by Low, Medium, High (at home)
*k * *
804 I b
=2
w
40 e
+
+
20+ as + I
& 1 5 1l =
0 T T T T T T
Low Low Medium Medium High High

Rx index: grouped by Low, Medium, High % of supine (at home)
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ACVHRI: Hospital - Home
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Correlation of ASupine% vs ACVHRI Correlation of ASupine vs ACEI Correlation of ASupine% vs ARX index
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33 —> AHI=15 «— 32 —> AHI=30 «— 60
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™ Respiratory Arousal Index (RAI)
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‘ , : CVHR: Cyclic Variation of Heart Rate:
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Only CVHR: r = 0.7433, P < 0.0001
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Rx index

G-sensor: Chest effort
detected by movement
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