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iTunes Preview

Sleep Cycle alarm clock
By Northcube AB

Open iTunes to buy and download apps.
Description

Waking up made easy

Northcube AB Web Siter Sleep Cycle alarm clock Support

What's New in Version 5.3.1

Minor bug fixes and improvements.
View in iTunes

This app is designed for

both 1Pheone and iPad

Free Screenshots

Updated 12 September 2016
Version: 5.2.1

Size: 79.2 ME

Lanouages: English, French,

Cerman, Italiar

Sleep Cycle
analyzes your sleep...

. Japansse,
Korean, Portuguese, Russian,
Simplifed Chinese, Spanish
Swedish, Traditional Chinese,
Turkish

Developer: Northcube AR

© 2016 Narthcube AB

Rated 44

Compatibility: Requires QS 2.0
or later, Compatible with
iPhona, Pad. and iPod touch,

Customer Ratings

&

Current Version

* % % % J 80 Ratings &

An intelligent alarm clock that analyzes your sleep and wakes you in the lightest s
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Added new languages: Russian, Turkish, Karean, Portuguasa (Brazil) and Chinese (Tr.)

iPhone | iPag

...and finds the |
time to wake yi
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Normal breathing during sleep

Obstructive sleep apnea

. EERERFRE

Blocked airway

© MAYO FOUNDATION FOR MEDICAL EDUCATION AND RESEARCH. ALL RIGHTS RESERVED.
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Sleep related breathing disorders

 Abnormal respiratory pattern:
— Apneas
— Hypopneas
— Respiratory effort related arousals
 Abnormal reduction in gas exchange:
— Hypoventilation

Sleep apnea
Obstructive sleep apnea (OSA)

During Sleep Central sleep apnea (CSA)
Mixed sleep apnea (MSA)




The Fundamentals of Sleep and Obstructive Sleep Apnea

Normal Breathing Flow Limitation Obstructive Hypopnea Qbstructive Apnea
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Normal breathing during sleep

Tongue

Hard palate
Soft palate

Obstructive sleep apnea

Blocked airway

© MAYO FOUNDATION FOR MEDICAL EDUCATION AND AESEARCH. ALL RIGHTS RESERVED



Retrognathia

*More retrograde or posteriorly positioned tongue

eEasier for the tongue to fall back and block the oropharynx
(when pharyngeal muscles relax)



Macroglossia

Enlarged
tongue

*Down syndrome

*Hypothyroidism

sAcromegaly



Neck circumference

Person with sleep apnea

eGreater than

-17 Inches In men
- 16 Inches In women

Highly correlated with obstructive
sleep apnea



Effects of Nasal Cycling on Sleep-Disordered Breathing

Nasal cycling :
Alternation of the degree of congestion between nares
Autonomic response originate from the hypothalamus

Normal event throughout the day and during the sleep
One side of nasal cavity mucosa becomes more swollen = diminished airflow

through the obstructed naris

&é&@;

L-Normgl septam Z-Sental spur

v |
septum Deviated

C-shapzd septum 4-S-shazed septum  S-Dhslecated sephun i s




Correlation with obstructive sleep
apnea
(1) Nasal septum abnormalities
(2) Open space in the oropharynx
-- Tongue, soft palate, hard palate, uvula, tonsils
(3) Mandible : retrognathia
(4) Tongue size : macroglossia
(5) Neck circumference: shorten or widen

Mallampati Score

Class 1 Normal, all five structures visible

Class 2 All five structures identified, but only the

upper portions of the tonsils and uvula
vicihle

Class 3 Only the tongue, the soft and hart palate
and the base of uvula to be seen

Class 4 Only the hard palate and tongue to be seen
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Normal breathing during sleep

Tongue

Hard palate
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Blocked airway



PE 2= BB AR IFPOR P LE AEBY S HAEAR

AP

- BERRIER ?



PE 2= BB AR IFPOR P LE AEBY S HAEAR

C AT AN

© IR - ,;
R SN =
\%%m%Wﬁ
AILES
BARSTEIEN -
EELEFIME
_ Y,

4 —
RS - S

#E
DB

R E 2 Px




Sources:

Sleep Apnea Syndrome with
Cardiovascular/Cerebrovascular Risks

Untreated

Sleep Apnea
Multiplies Risk X

the risk for stroke’

2x

the risk for sudden cardiac death?

Sx

the risk for cardiovascular mortality

S [«

increased risk for recurrence of
Atrial Fibrillation after ablation*

3

1) Redline et al, The Sleep Heart Health Study. AmJ Res and Crit Care Med 2010;

.............

3) Young et al, J Sleep 2008;
4) Li et al, Europace 2014



Sleep vs. Cognitive function



Sleep Drives Metaboli
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Cerebrospinal Fluid
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Imaging at the brain surface

... and inside the brain

te Clearance from the Adult Brain

L~ Blood Vessels

Imaging the waking brain

Blood Vessels

..and inside the brain

e

* CSF -\'
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Imaging at the brain surface

In live mice, we show that natural sleep or
anesthesia are associated with a 60% increase
In the interstitial space, resulting in a striking
Increase in convective exchange of
cerebrospinal fluid with interstitial fluid.

In turn, convective fluxes of interstitial fluid
Increased the rate of amyloid-beta clearance
during sleep.

Science. 2013 Oct 18;342(6156):373-7



B-Amyloid accumulation in the human brain after
one night of sleep deprivation

Proc Natl Acad Sci U S A. 2018 Apr 24;115(17):4483-4488.
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Sleep Med. 2018 Mar;43:71-76.
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Biomarkers of Alzheimer Disease in Children with Obstructive Sleep Apnea:
Effect of Adenotonsillectomy
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Sleep. 2016 Jun 1;39(6):1225-32.



Biomarkers of Alzheimer Disease in Children with Obstructive Sleep
Apnea: Effect of Adenotonsillectomy
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Positional pillow
Oral appliance Positional Therapy 2 A5 Surgical
able to brezthe through the nose adecuately may be beneficial in mild sleep apiea Siomacti _Lack - uvufopaiatopharyngoplasty (UPPP) Least invasive

Sleeper Sleeper - simpfe tonsillectomy/adencidectomy in children weight lass
effactive only in mild QSA Snore Ball - midine glossectamy and fngualplasty
- maxifomandibular edvancement (MMA)
- Rodicfrequency tissue ablation (RFTA)
- frocheostomy

Airway Enlargement
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Gastroesophageal Reflux Disorder (GERD)

BREYM

Major Components of the
Anti-reflux Barrier
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Figure 2. Relationship between the overnight change in LFV and the

Figure 1. Relationship between the overnight change in leg fluid change I neck draumference (NO).

volume (LFV) and the apnea-hypopnea index (AHI).

Am J Respir Crit Care Med Vol 179. pp 241-246, 2009
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OME:EE) (Oropharyngeal Exeruses)T/
A R AR - |kryu;u)§2m¢$fg \

Am J Respir Crit Care Med. 2009 May 15;179(10):962-6. Chest. 2015 Sep;148(3):683-91.
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BHZE RURERR T 0K A LEE Y S £8 R4

BMJ. 2006 Feb 4;332(7536):266-70.
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Annual air pollution exposure vs. blood pressure

Sleep-disordered breathing Air pollution

e
. PM2.5 &7 w®

ks 0.3-2.5%>Kur)

(oAt o8 MY

#AED ogopm  AREE 7opm
PM2 5B IO ATE ANBAN AERY1/28

y’

Siéoh Apoe | Effects of COMMUTING MODE
- on air pollution exposure and

cardiovascular health among
young adults in Taipei, Taiwan

HRV index Walking: PM2.5

Wen-Te Liu et al.,

: : Int J Hyg Environ Health. 2015
Cardiovascular disease May: 218(3):319.23.

the risk for sudden cardiac death?

5x

the risk for cardiovascular mortality

574

eeeeeeee d risk for recurrence of
Atrial Fibrillation after ablation*




Severe sleep apnea

Greater effects?

.

Annual expaosure
to air pollution

L 4
Change of

blood pressure?

" Severe sleep apnea -
(AHI = 30)
4

Significant increases in
Diastolic B.P.

\_ (by NO2, PMz2.s) )

4 Overweight =
(BMI = 25)
4

Stronger effects of PMzs
& NO2 on elevated

K Diastolic B.P. j

Table 4

Beta coefficients (95% confidence interval) for effect modification of the association
between diastolic blood pressure and 1-year mean air pollution exposure.

PM: 5 NO;
‘ Apnea-hypopnea index > 30 ‘
Yes 0.49 (0.01, 0.97) 0.58 (0.03, 1.14)
No —0.35 (—0.94, 0.24) —0.27 (—0.88, 0.34)
P-value for interaction 0.03 0.02
Body mass index >25
\_Yes 0.57 (0.12, 1.02) 0.73 (0.24, 1.22)
No 0.04 (—0.36, 0.40) —0.10 (—0.46, 0.26)
P-value for interaction 0.04 0.03

NO,, nitrogen dioxide; PM, s, particles with aerodynamic diameters less than 2.5 um.
All models were adjusted for sex, age, body mass index, temperature, relative humidity.

Increased levels in
All air pollutants

4

Decrease in Systolic
B.P.

Severe sleep apnea
+ Overweight

2
Greater effects of
PM2s & NO2 on
Diastolic B.P.

Decrease in cardiac contractility?
Shifting of ANS to parasympathetic
nerve system?

AHI and BMI: modify the effect of
air pollution

Sleep apnea / Overweight:
vulnerable subjects
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Pathophysiology of

Obstructive Sleep Apnea
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Pathophysiology of

Obstructive Sleep Apnea
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Gait analysis vs. Sleep

Sleep-related breathing disorders and gait
variability: a cross-sectional preliminary study

Sébastien Celle', Cédric Annweiler’”, Richard Camicioli®, Jean-Claude Barthélémy', Frédéric Roche'
and Olivier Beauchet®

Positive association between stride-to-stride variability of
stride time and sleep related breathing disorders
(innersoles pressure sensors)

BMC Pulm Med. 2014 Aug 23;14:140. doi: 10.1186/1471-2466-14-140.

G-sensor, Gyro-Sensor for Gait Analysis
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CVHR: Cyclic Variation of Heart Rate

RAI: Respiratory Arousal Index = CVHR/hours of sleep
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Correlation between RAI and AHI

Total Sleep
RAI  AHI{& (/hr) zg ibneSC; St'ifneg Olzé;ol )ity Iaotgii; WASO
(mine) RAIl vs AHI correlation
51 45.7 444 20868 47 3 230 100 3
18 18.6 478 406.3 85 0 69
18 24.5 506 44022 87 31 32 _
32 14.3 412 329.6 80 14 65 é,
23 56.9 457 37017 81 16 69 %
35 46.9 446 41478 93 12 18 <
32 48.3 520 4212 81 29 66
3 16.2 476  276.08 58 0 197
32 59.4 495  455.4 92 21 20
45 69.7 499  419.16 84 9 70
51 81.7 469 43617 93 21 11 Pearson correlation
28 30.6 477 41022 86 29 34 95% CI: 0.4683 to 0.9209
74 67.4 456 39672 87 32 27
34 39.8 2062 12372 60 6 818 r=0.7824, r squared = 0.6121
8 4.4 441  357.21 81 69 13 P=0.0003

7 10.4 497 422.45 85 58 14



PSG

AHI{E (/hr)

45.7
18.6
24.5
14.3
56.9
46.9
48.3
16.2
59.4
69.7
81.7
30.6
67.4
39.8
4.4
10.4

Position during sleep: Supine (hospital), Left/Right (home)

Discrepancy between Hospital and Home

Rooti Rx with PSG

RA| Supine

(mins)
18 261
18 500
32 233
23 137
3 212
32 476
45 247
51 459
28 231
74 121
34 604
8 215
84

Rooti Rx, home (1st)

Supine %  RAI S(rl:]?r'g)a Supine %
46.5 20 63 13.6
54.4 15 181 27.2
98.6 8 175 31.0
56.4 23 184 88.5
29.9 26 | 21 8.7
97.5 11 305 61.5
51.1 10 121 37.9
44.4 7 | 130 27.0
96.0 13 211 48.8
49.4 7 76 16.5
97.7 25 595 95.4
48.3 5 221 46.3
26.5
29.3 60 129 23.8
48.6 13 345 50.9
16.9 6 139 29.3

Supine

e T O

Lateral recumbent .
=t ,//:—\ ~ e

F supine

o “t—df\’
(23T 5%
[Meny

Rooti Rx, home (2nd)

RAI

34
10
0
23
0
10
4
20

2 | 8

9
6

?rl:]ﬁ:g;a Supine %

38.4

45.7
200 51.9
113 19.3
354 59.1
155 32.5
160 40.5
89 23.7
227 91.5
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141
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RAI
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111
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Neurodegenerative biomarkers: Amyloid-beta 42, Tau protein
(Amyloid-beta 42 X Tau protein)

PSG Rooti Rx with PSG Rooti Rx, home (1st) Rooti Rx, home (2nd) Rooti Rx, home (3rd)
Total Total Total Total
,I\?Bu 4); AHIfE (/hr) RAI %rl:l?l’llr;§ Supine % stliﬁqeg RAI ?rﬂﬁlgf Supine % Stli?neg RAI ?rl:fr']r;? Supine % ?ilaeep RAI ?rl;:[l)r;r;)e Supine % Stli(:’neé)
(mins) (mins) (mins) (mins)
45.7 51 207 46.5 208.68 20 63 13.6 267.96
18.6 18 261 54.4 406.3 15 181 27.2 498 30 187 384 369.36
24.5 18 500 98.6 440.22 8 175 31.0 501.96 19 223 45.7 365.25 0 146 73.4 162.36
350.56 14.3 32 233 56.4 329.6 23 184 88.5 171.81 34 200 51.9 299.52 16 111 46.1 218.4
56.9 23 137 29.9 370.17 26 21 8.7 208.8 10 113 19.3 461.36 17 83 23.0 316.8
386.49 46.9 35 436 97.5 414.78 11 305 61.5 217.8 0 354 59.1 203.32
364.33 48.3 32 266 51.1 421.2 10 121 37.9 263.94 23 155 325 333.2 32 176 40.3 162.06
443.30 16.2 3 212 44.4 276.08 7 130 27.0 355.2 0 171 52.3 270.58
216.14 59.4 32 476 96.0 455.4 13 211 48.8 396.52 10 160 40.5 366.42 14 227 54.8 379.96
204.88 69.7 45 247 49.4 419.16 7 76 16.5 307.53 4 89 23.7 258.75
484.26 81.7 51 459 97.7 436.17 25 595 954 535.78 20 227 91.5 234.65 24 714 93.3 588.28

Table 4. Thresholds, Sensitivity and Specificity for Differentiation of Healthy Controls, MCI due to AD, and AD Dementia, for

Various Parameters”

parametes Qroups threshold
Prnc HC vs Palients 16,33 pg/mL
MC1 ws ADD 17.65 pg/mL
Dy HC vs Paticnts 23.89 pg/mL
MCT v ADD 388 pg.-'rnl.

D X @Pr, HC vs Patients 43549 (pgimL)*

MCI v aAD

642,58 (pp/mL)*

sensitivity

091
0.69
097
078
96
.80

specificity
0.88
0.68
091
(.52
097
082

“IIC, healthy controls; MCIL mild cognitive impairment due to Alzheimer's discase; ADD, Alzheimer's discase dementia, including those with very

mild to severe (CDR = 0.5=3) dementia. ADD and MCI are combined to form Patients,

Normal vs. Alzheimer's Diseased Brain

Alzhe:mer's

Normal

Hzuteonia
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