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A Respiratory care and sleep disordered
breathing

A The history of home respiratory care in Japan
A Telemedicine of CPAP in Japan
A Future home respiratory care
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It IS Important to manage or control sleep
disorders including sleep disordered breathings
from ICU to Home.

Sleep Disorders(over 60 diseases)
(International Classification of Sleep Disorders: I83I014)

1) Insomnia: 3+2

2) Sleep Related Breathing Disorders: 17+2
3) Central Disorders ¢fypersomnolence8+1
4) Circadian Rhythm Sle&jdake Disorders: 7
5) Parasomniasl4+1

6) Sleep Related Movement Disorders: 10+3
pOtherSleep Disorder

A ApendixA: Sleep Related Medical and Neurological DisorderGagil
Familiallnsomina, Sleep Related Epilepsy, Sleep Related
Headaches,SledRelated Laryngospasm, Sleep Related
Gastroesophageal Reflux, Sleep Related Myocardial Ischemia7)



Case

A7 mo. Female

A Diagnosis :Atrial Septal Defect, Pulmonary
Hypertension, R-phrenic nerve palsy

Cervical bone abnormality

A Therapy :Closure of ASD



Chest X-rays
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PaCO, PA pressure (mmHg)
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Pictures of pediatric patients receiving noninvasive ventilation during the periopel
stage of liver transplantation. And the cover of the Journal.
Murase K, Chin K et &liverTrsnspl2012.



Predictive Factors for Reintubation following
Noninvasive Ventilation in Patients with Respiratory

Complications after Living Donor Liver Transplantation
ChiharaY,ChinK et al PIOSONE2013
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Figure 1. Survival curve following LDLT in NIV success group and reintubation group. Patients who failed NIV had a significantly poorer
prognosis (p=0.0009). Abbreviations: LDLT, living-donor liver transplantation; NIV, noninvasive ventilation.
doi:10.1371/journal.pone.0081417.g001



JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Effect of Postextubation High-Flow Nasal Oxygen With
Noninvasive Ventilation vs High-Flow Nasal Oxygen Alone

on Reintubation Among Patients at High Risk of Extubation Failure

A Randomized Clinical Trial  sama. 2019:322015):1465-1475. doi-10.1001/jama. 201914901
Published online October 2, 2019

Figure 2. Kaplan-Meier Analysis of Time From Extubation
to Reintubation for the Overall Study Population
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The median observation time was 7 days (interguartile range, 7-7) in both
treatment groups.




RESPIRATORY INVESTIGATION 55 (2017) 83-92

Contents lists available at ScienceDirect

Respiratory Investigation IR;;ttry
journal homepage: www.elsevier.com/locate/resinv
Guideline
The Japanese Respiratory Society Noninvasive @Cmm

Positive Pressure Ventilation (NPPV) Guidelines
(second revised edition)
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*Corresponding author. Tel.: +81 75 751 3852; fax: +81 75 751 3854.
E-mail address: chink@kuhp.kyoto-u.acjp (K. Chin).



Sleep Related Breathing Disorders(17+2) (18SD

A OBSTRUCTIVE SLEEP DISORDERS

A CENTRAL SLEEP APNEA SYNDROMES

Central Apnea Due to a Medical Disorderthout CSB

Central Sleep Apnea Due to High Altitude Periodic Breathing
Central S ee Apnea Due to a Medication or Substance
Primary Central Slee A nea

Primary Central S ee nea of Infancy

Prlmar Central See A nea of Prematurlty

ASLEEatmeEEA“flfﬁnh it vli:ﬁleﬂ LRTION DISORDERS

Obesity Hypoventil atlonS ndrome
Con enlta Central Alveolar Hy Poventllatlon Syndrome
LateOnset Central Hypoventilation with Hypothalamic Dysfunction
|diopathic Central Alveolar Hypoventilation
Sleep Related Hypoventllatlon Due to a Medication or Substance

A SLEEP RELATED HYPOXEMIA DISORDER
Also RPES ERAPRBITL AND NORMAL VARIANTS

Snoring
Catathrenla



SleepRelated Breathing Disorders (SRBDs)

141CSD-3

SRBDs

OSAD::iz CSASsls|SRHDs|6 SRHD:F ISNV:2

Body weight reduction, CPAP, Oral appliance, Surgery,
Oxygen, NPPV, ASV, Atrtificial ventilation with tracheostomy,

Nasal high flow

Managing respiratory care is managing respiratory events during sl



Home Respiratory Care in Japan |

(long-term oxygen therapy), HOT
(home oxygen therapy) in Japan

(tracheostomy intermittent positive
pressure ventilation

(negative pressure ventilation)

(noninvasive positive pressure
ventilation)

(continuous positive airway pressure)
(adaptive servo ventilation)



Home Respiratory Care In Japan
long-term oxygen therapy

1985.3 Pa0O2° 50 mmHgor 60 mmHg
with Cor Pulmonale

1988.4: PaOZ 55 mmHgor 60 mmHg
with desaturation during sleep or exercisge
and portable oxygen tank was permitted.

1996.4 Pulmonary hypertension
A 2004.4 Chronic heart failure with Cheyne-

Stokes breathings and apnea and hypopnea

index = 20.
A 2008.3: Demand valve was permitted
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Home Respiratory Care in Japan lli

tracheostomy intermittent positive
pressure ventilation

1990.4ALS, Muscular dystrophy, Multiple
myositis, and etc. neuremascular disease

negative pressure ventilation

1992.4 ALS, Muscular dystrophy, Multiple
myositis, and etc. neuremascular disease

1994 .4: Patients who are needed home
mechanical ventilation (HMV), which are
diagnosed by doctors
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SpO2 1ool W
e “* 60 sec
(Ptc(l)_lz) 80 1
mmHg
30 l Non-REM SIeeW Awake
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CPAP NPV without CPAP could not maintain airway opening
during sleep.

CNPV



Pathophysiology of SDB

SDB Factors

CSA Control of Breathing
OSA Upper Airaway
Hypo

(REM) Inspiratory M.

Respiratory support during sleep

Patency of Respiratory
Upper Airway Support




The efficacy of a custom-fabricated nasal mask on gas exchange
during nasal intermittent positive pressure ventilation.

“Tsuboi T, Chin'K, Ohi M'ét. al. Eur Respir J 1998









Full face mask Total face mask

P

Nazat piiows
Stefano Nava, Nicholas Hill Lancet 2009; 374: 250-59

Panel 3: Advantages and disadvantages of different types
of interfaces

Total face mask—covers mouth, nose, and eyes
Advantages

+  Minimum airleaks

+ Little cooperation required

+ Easy fitting and application
Disadvantages

» Vomiting (risk of aspiration)
+ Claustrophobia

+ Speaking difficult

Total Face

Full face (or oronasal) mask—covers mouth and nose
Advantages

+ Few air leaks

+ Little cooperation required

+ (an be adjusted for comfort
Disadvantages

» Vomiting

+ Claustrophobia

» Possible nasal skin damage

+ Speaking and coughing difficult

Full Face

Nasal mask—covers nose and not mouth
Advantages

+ Possibility of speaking and drinking

+ Allows cough

+ Reduced danger of vomiting

+  Minimum risk of asphyxia
Disadvantages

+ Airleaks if mouth opens

+ Possible nasal skin damage

+ Needs patent nasal passages

Nasal



Home Respiratory Care Iin Japan IV

continuous positive airway pressure

1998.4 Patients who arediagnosed as sleep
apnea by polysomnography and apnea and
hypopnea index (AHI) 20 with symptoms
and complications (hypertension, IHDs-).

The diagnosis should be done by PSG.

2000.4AHI = 20 with symptoms and
complications. If AHI = 40 with portable
monitorings, CPAP can be used.




Home Respiratory Care In Japan V

noninvasive positive pressure ventilation

1998.4 Patients who are needed home
mechanical ventilation (HMV), which are
diagnosed by doctorsbut should not used for
patients with sleep apnea

adaptive servo ventilation

ASV is firstly used as one of
NPPV machines.

20181n addition, it is also permitted for patients
with congestive heart failure as one of CPAP
categolizedmachine.




Usually, mild-mo der at e
show hypercapnia during sleep
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Transcutaneous PCQ (mmHg) Changes in a patients with

SpO2 (%)

PtcCO2 (mmHQ)

s

Following 35 days of \NPPV treatment

SpO2 (%) mean 97.18
PicCO2 (mmHQg) 67.39




Neurodegenerative disease: Multiple Atrophy
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Several SDBs could be occurred in a patients.
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OSA and hypoventilation occurred at once.
Several SDBs could be occurred in a patients.

(OSA and hypoventilation occurred.)
Hamada S, Chin K et al. BMJ Case Rep. 2015



Patients with Home Respiratory Care Instruments
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Patients with Home Respiratory Care Instruments
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Body Weight Gain Following CPAP Treatme

- Metanalysid=rom RCT Trials

Weight Gain of 0.5 kg Following a Fe
Months of CPAP Treatment |

. 0.21 (-0.33,0.75) 1.69

Barbe (2001) J
Barbe (2012) 0.14 (-0.00, 0.29) 22.87
Craig (2012) 0.27 (0.05,0.48) 10.88
Drager (2007) - 0.09(-0.71,0.89) 0.76
Drager (2011) - -0.09 (-0.74,0.56) 1.14
Duran-Cantolla (2010) 0.15(-0.06,0.36) 10.75
Hoyos (2012) : - 0.05(-0.43,0.54) 2.06
Hui (2006) - -0.05 (-0.63,0.52) 1.46
Ip (2004) -1 0.44 (-0.32,1.21) 0.83
Jenkinson (18589) ——— -0.16 (-0.55, 0.23) 3.19
Kritikou - men (2013) . 0.47 (-0.38,1.32) 0.68
Kritikou - women (2013) ' -0.05 (-0.93, 0.83) 0.63
Lam (2007) — -0.30 (-0.78,0.19) 2.10
Lozano (2010) , 0.06 (-0.44, 0.55) 2.01
Mansfield (2004) ; 0.13(-0.49,0.75) 1.26
Pedrosa (2013) 41—+ -0.07 (-0.73, 0.60) 1.10
Pepperell (2002) 0.20 (-0.16, 0.56) 3.72
Quan (2013) 0.23(0.09,0.37) 2552
Robinson (2006) 1 0.10 (-0.57,0.76) 1.11
Ryan (2005) , 0.21(-0.72,1.15) 0.56
Ryan (2011) — 1 0.25(-0.35,0.84) 1.38
Sivam (2012) | -+ 095(0.13,1.77) 0.73
Weinstock (2012) \L - 0.68(0.11,1.25) 1.49
West (2007) - 0.36 (-0.26,0.99) 124
Overall (I-squared = 0.0%, p =0.647) O 0.17(0.10,0.24) 100.00

DragerLF,Thorax 2014



Changes in Energy Metabolism after Continuous Positive Airway
Pressure for Obstructive Sleep Apnea
Tachikawd,ChinKet al. Am JRespirCritCare Med 194 729 738,2016

Rationale Disrupted energy homeostasis in obstructive sleep api@&A) may lead to

I= weight gain. Paradoxically, treating OSA wiabntinuous positive airway pressure
- (CPAP) may also promotereight gain, although the underlying mechanism remains
unclear.
®
ObjectivesTo explore the underlying mechanism by whiphatients with OSA gain
ﬁ weight after CPAP.

Methods A comprehensive assessment of energy metabolism was performed in 63
newly diagnosed OSA study participants (51 men;#i@3 yr; apnea hypopnea index
>20 /h) at baseline, CPAP initiation, and atradhth follow-up. Measurements
included polysomnography, body weight, body composition, basal metabolic rate
(BMR), hormones (norepinephrine, cortisol, leptin, ghrelin, insulike growth factor
1), dietary intake, eating behavior, and physical activity.



Increased energy intake had a greater impact on weight chang

Basal Metabolic Physical Activity Total Caloric Intake
250 2500
77 P <0.001 P=0.002 P=0. 03
_ 1800 E !E 2000
;':i. 1500 [ ‘ g %é
% _g‘ ig 1500
1400 S g
1300 . . 1000
Weight Non-weight Weight Non-weight Weight Non-weight
gainers gainers gainers gainers gainers gainers
Acylated ghrelin
57 P = 0.009 12 P = 0. 047
" " P =0.005 o
" ' ' ~ P 0.05%
: l £ Bl Baseline
g s g I After 3 months of CPAP
* 10 é‘
2
5 1]
Weight  Non-weight Weight Non-weight Am J Respir Crit Care Med
gainers gainers gainers gainers 194 729 738,2016




BMR reduction after CPAP may favor a positive energy balanc

CPAP 3-month

Baseline . ... .. P valué
initiation  follow-up
Basaimetabolicrate(kcal/d) 1584+ 261 1561+252 1508+258 <0.001
Physicahctivity (activity counts/min) 185+ 80 184+ 65 0.95
Bodyweight(kg) 77.8+12.6 77.6x125 78.2+12.3 0.01

Energy -
Expenditurg | | T ! '

— Basal Metabolic Rate
(5% reduction)

_—~ Physical activity (unchanged)

/Diet Induced thermogenesis
(unchanged)

P

Baseline Y After 3 months
of CPAP




Traits of disordered eating behavior in the weight gainers

Weight gainers Non-weight gainerg

Awareness about Awareness about
weight and constitution” weight and constitution”

Motivation
to eat

Motivation Regularity of
to eat Eating habit

Food Eatingas| Food Eating as
preferences diversion [Preferences Diversion*
\Feeling of : é \Feeling of
' L Eating style L
—&— Baseline CPAP initiation —@— 3-mo follow-up

Tachikawa R, Chin K etal. Am J Respir Crit Care Med 194 729 738,2016



na
RAS )

R @ {

nwE

BVEFWO



Large scale cohort: Nagahama Cohort

A Measurements in Nagahama Cohort .

Measurements

BPin Home  Mor’ Eve.

During Sleep
SpO2 Monitoring
Actigraph

Bp in home

ACoXxept. e ° x'QH
A  ws® [1/2wWx x "QH

S|eep A Objective sleep duration

_: v i TN : '. %ﬂ.ﬂﬂ_
o | JE R T R RN B i
s . R RO R B e Sy
= Normal ' Dlstu_rbance in .
R e . Circadian Rhythm
o I i ~ T e—
e =t ' ====——cc==

SpO2
A~ hxdWKsp2




Body mass index (kgin Al Mild
2123 23.@& 28 24.6x 3.3
20.72.7 22&# 3.9 27.3x 4.6

Men
PreWomen
PostWomen

(A)

N=7,051
Men=2,274
Women=4,774
Pre-m=1,585
Post-m=3,123
T-Sleep:
401.2+ 64.0 mi
A-Sleep:
360.5+ 57.7 min

3 Prevalence (%)

25% 1

20% ~

15% -

10% -

5% -

0% -

2692.6 224 3.2 243+ 35

(B)

WAl 80% -

B Men

B wWomen (post-menopausal)

Prevalence (%)

Actual sleep duration (h)

Sleepparameter distributions.

Women (pre-menopausal) 70% 4
60% -
50% -
40% -
30% 4
20% A
I| | I 10% -
0% -

-4h -4.5h -5h -5.5h -6h -6.5h -Yh -7.5h -8h 8h-

-5

Moderate Severe

25.5 3.9
T
26.5+ 4.8

Al
BEmen

Women (pre-menopausal)
M Women (post-menopausal)

Moderate to Severe SDB
Men=19.2+4.4=23.6%
Pre-m=1.5+0=1.5%
Post-m=8.4+1.2=9.6%

-10

Ui

-5 20 -25 -30 -35 -40 40-

3% oxygen desaturation index with actigraphy (/h)

(A) Distribution accordingto actualsleepduration, (B) distribution
accordingo 3% oxygendesaturatiomdexwith actigraphy

MatsumotoT,ChinKet al. Sleep2018



(C) Diabetes (post-menopausal women)

(D) Diahetes (pre-menopausal women)
P =0.001

P =0.002
124.6
28 4

12.0

P=0.028

3

2

1 =

0

Moderate to
severe

Mormal Mild

{A) Diabetes (all) (B) Diabetes (men)
P <0.001 P=0113
P <0.001 F=0.030 P=0,182 P=0571
E 6 - 6 -
28 5 5 1
[
w 24 4
iz
T8 3 3
E E' 2 4 + 7 4
23 .
E 1 L 1 = t
0 0
Normal Mild  Moderate to Mormal Mild Moderate
severe to severe
(E) Systemic Hypertension (all) (F) Systemic Hypertension (men)
P <0.001 P <0,001
P=0.001 p=p.0o01 F=0.001 P<0.001
EL 5 4 5 -
[=T-T1]
R 4 4 -
5 @
B8 3- 3
H :
gF 2; 2] ‘
< E 1 - . 1 =
&
a 0
Marmal Mild Moderate Normal Mild Moderate
to severe

1o severe

P =0.001
P=0002 P=0.012

E -

5 4
4 .

3 -

2 | +

1 =
]

Normal Mild Maoderate
to severe
(G} Systemic Hypertension
|post-menopausal women)
P <0001
P <0.001 P = 0.008

5 -

Fi

EE

2 .
1 ] *

0

Mormal Mild Moderate
to severe

{H) Systemic Hypertension
(pre-menopausal women)

P =0.008

P=0.025 P=0.088

10.6

5 -
4
3 4
2 - 4
1 l
0

Normal Mild Moderate

to severe
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Mediation analyses for
sleepdisordered breathing
as a mediator of obesity
and diabetes or systemic
hypertension. (A) The
scheme of the mediation
analysis.

(B) The direct and indirect
effects of obesity to
diabetes. (C) The direct an
Indirect effects of obesity
to systemic hypertension.

Matsumoto T, Chin K et al. Sleep 2018



BMI, Age, and the Prevalence of Moderate to Severe SDB
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Control of Body Weight in Middle Age People is Very Important.
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The number of casa¥d telemedicine in the world

5 million casesat 2015
80%:cardiacpacemaker or sleep medicine

l Market researctby BERG Insight

From 2016 the number of sleep telemedicine case

would become the largest number



