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ÅRespiratory care and sleep disordered 
breathing

ÅThe history of home respiratory care in Japan

ÅTelemedicine of CPAP in Japan

ÅFuture home respiratory care  
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Sleep Disorders(over 60 diseases)
(International Classification of Sleep Disorders: ICSD-3, 2014)

1) Insomnia: 3+2

2) Sleep Related Breathing Disorders: 17+2

3) Central Disorders of Hypersomnolence: 8+1

4) Circadian Rhythm Sleep-Wake Disorders: 7

5) Parasomnias: 14+1

6) Sleep Related Movement Disorders: 10+3

pOtherSleep Disorder

ÅApendixA: Sleep Related Medical and Neurological Disorders: 6Fatal 
Familial Insomina, Sleep Related Epilepsy, Sleep Related 
Headaches,SleepRelated Laryngospasm, Sleep Related 
Gastroesophageal Reflux, Sleep Related Myocardial Ischemia7) 

It is important to manage or  control sleep 
disorders including sleep disordered breathings 

from ICU to Home. 



Case

Å7 mo. Female

ÅDiagnosis Atrial Septal Defect, Pulmonary 

Hypertension, R-phrenic nerve palsy

Cervical bone abnormality 

ÅTherapy Closure of ASD



Chest X-rays

l Elevation of r-diaphragm
l CTR 57%
l Bilateral pulmonary 

vascular shadow increase
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Fig. 16.

Pictures of pediatric patients receiving noninvasive ventilation during the perioperative  
stage of liver transplantation.  And the cover of the Journal.  

Murase K, Chin K et al. Liver Trsnspl2012.



Predictive Factors for Reintubation following 
Noninvasive Ventilation in Patients with Respiratory 

Complications after Living Donor Liver Transplantation
ChiharaY,ChinK et al. PlOSONE2013

N=511, NPPV=179,
43 reintubated 







Sleep Related Breathing Disorders(17+2) (ICSD-3)

ÅOBSTRUCTIVE SLEEP DISORDERS
Obstructive Sleep Apnea, Adult
Obstructive Sleep Apnea, Pediatric

ÅCENTRAL SLEEP APNEA SYNDROMES
Central Sleep Apnea with Cheyne-Stokes Breathing (CSB)
Central Apnea Due to a Medical Disorderwithout CSB
Central Sleep Apnea Due to High Altitude Periodic Breathing
Central Sleep Apnea Due to a Medication or Substance
Primary Central Sleep Apnea
Primary Central Sleep Apnea of Infancy
Primary Central Sleep Apnea of Prematurity
Treatment-Emergent Central Sleep Apnea

ÅSLEEP RELATED HYPOVENTILATION DISORDERS
Obesity Hypoventilation Syndrome
Congenital Central Alveolar Hypoventilation Syndrome
Late-Onset Central Hypoventilation with Hypothalamic Dysfunction
Idiopathic Central Alveolar Hypoventilation
Sleep Related Hypoventilation Due to a Medication or Substance
Sleep Related Hypoventilation Due to a Medical Disorder

ÅSLEEP RELATED HYPOXEMIA DISORDER
Sleep Related Hypoxemia

ÅISOLATED SYMPTOMS AND NORMAL VARIANTS
Snoring
Catathrenia



SRBDs

OSAD:2 CSASs:8 SRHDs:6 SRHD:1 IS-NV:2

Sleep-Related Breathing Disorders (SRBDs) 
14ICSD-3

Body weight reduction, CPAP, Oral appliance, Surgery,  

Oxygen, NPPV,  ASV, Artificial ventilation with tracheostomy, 

Nasal high flow

Managing respiratory care is managing respiratory events during sleep.



Home Respiratory Care in Japan I

ÅLTOT (long-term oxygen therapy),  HOT 

(home oxygen therapy) in Japan

ÅTIPPV (tracheostomy intermittent positive 

pressure ventilation)

ÅNPV (negative pressure ventilation)

ÅNPPV (noninvasive positive pressure 

ventilation)

ÅCPAP(continuous positive airway pressure) 

ÅASV (adaptive servo ventilation)



Home Respiratory Care in Japan II 
ÅLTOT: long-term oxygen therapy

1985.3: PaO2ʾ 50 mmHg or ʾ 60 mmHg 

with Cor Pulmonale

1988.4: PaO2ʾ 55 mmHg or ʾ 60 mmHg 

with desaturation during sleep or exercise, 

and portable oxygen tank was permitted.

1996.4: Pulmonary hypertension

Å2004.4: Chronic heart failure with Cheyne-

Stokes breathings and apnea and hypopnea 

index ʿ 20. 

Å2008.3: Demand valve was permitted  
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Home Respiratory Care in Japan III 
ÅTIPPV: tracheostomy intermittent positive 

pressure ventilation

1990.4:ALS, Muscular dystrophy, Multiple 

myositis, and etc. neuro-mascular disease

ÅNPV: negative pressure ventilation

1992.4: ALS, Muscular dystrophy, Multiple 

myositis, and etc. neuro-mascular disease

ÅTIPPV, NPV

1994.4: Patients who are needed home 

mechanical ventilation (HMV), which are

diagnosed by doctors
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Respiratory support during sleep
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Inspiratory M.

Summary of  Pathophysiology of 

Sleep-Disordered Breathing 



The efficacy of a custom-fabricated nasal mask on gas exchange 

during nasal intermittent positive pressure ventilation.

Tsuboi T, Chin K, Ohi M et. al. Eur Respir J 1998
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Home Respiratory Care in Japan IV 

ÅCPAP: continuous positive airway pressure 

1998.4: Patients who arediagnosed as sleep 

apnea by polysomnography and apnea and 

hypopnea index (AHI) ʿ 20 with symptoms 

and complications (hypertension, IHD,--).

The diagnosis should be done by PSG. 

2000.4:AHI ʿ20 with symptoms and 

complications. If  AHI ʿ40 with portable 

monitorings,  CPAP can be used.      



Home Respiratory Care in Japan V 

ÅNPPV: noninvasive positive pressure ventilation

1998.4: Patients who are needed home 

mechanical ventilation (HMV), which are

diagnosed by doctors, but should not used for 

patients with sleep apnea

ÅASV: adaptive servo ventilation

ÅAdvanced ASV: ASV is firstly used as one of 

NPPV machines.

2018:In addition, it is also permitted for  patients 

with congestive heart failure as one of CPAP 

categolizedmachine. 



Usually, mild-moderate OSA donôt 

show hypercapnia during sleep

Severe OSA (OHS:

Pickwickian syn.)

REM stage

Respiratory failure 

with hypercapnia

REM stage



Kryger MH, et al. Sleep Medicine 5th ed. 2011

COPD

NM

RTD, RF with hypercapnia
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SpO2 (%) mean 98.37

min 83.0

PtcCO2 (mmHg) mean 88.96

min 67.0
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Transcutaneous PCO2 (mmHg) Changes  in a patients with 

hypercapniaduring sleep  under 1 L/min O2 inhalation 

Following 35 days of NPPV treatment
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Neurodegenerative disease: Multiple Atrophy

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.)



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 Treatment
- MetanalysisFrom  RCT Trials-

Weight Gain of 0.5 kg  Following  a Few 
Months of CPAP  Treatment

DragerLF, Thorax 2014



Changes in Energy Metabolism after Continuous Positive Airway
Pressure for Obstructive Sleep Apnea

TachikawaR,ChinKet al.Am J RespirCritCare Med 194 729ς738,2016

Rationale: Disrupted energy homeostasis in obstructive sleep apnea(OSA) may lead to 
weight gain. Paradoxically, treating OSA withcontinuous positive airway pressure 
(CPAP) may also promoteweight gain, although the underlying mechanism remains 
unclear.

Objectives: To explore the underlying mechanism by whichpatients with OSA gain 
weight after CPAP.

Methods: A comprehensive assessment of energy metabolism was performed in 63 
newly diagnosed OSA study participants (51 men; 60.8±10.1 yr; apnea hypopnea index 
>20 /h) at baseline, CPAP initiation, and at a 3-month follow-up. Measurements 
included polysomnography, body weight, body composition, basal metabolic rate 
(BMR), hormones (norepinephrine, cortisol, leptin, ghrelin, insulin-like growth factor-
1), dietary intake, eating behavior, and physical activity.



Acylated ghrelinLeptin

P <0.001 P = 0.002 P = 0.03

Basal Metabolic 

Rate

Physical Activity Total Caloric Intake

Weight 
gainers

Non-weight 
gainers 

P = 0.005
P = 0.009 P = 0.047

P = 0.051
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Weight 
gainers

Non-weight 
gainers 

Weight 
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Weight 
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Increased energy intake had a greater impact on weight change  

Am J Respir Crit Care Med

194 729ï738,2016



Basal Metabolic Rate 

(5% reduction) 

Diet Induced thermogenesis

(unchanged)

Physical activity (unchanged)

Baseline After 3 months 

of CPAP

Ÿ

Energy

Expenditure

BMR reduction after CPAP may favor a positive energy balance 

Baseline
CPAP

initiation
3-month 
follow-up

P value*

Basalmetabolicrate(kcal/d) 1584 ± 261 1561 ± 252 1508 ± 258 <0.001

Physicalactivity(activitycounts/min) 185 ± 80 184 ± 65 0.95

Bodyweight(kg) 77.8 ± 12.6 77.6 ± 12.5 78.2 ± 12.3 0.01



Traits of disordered eating behavior in the weight gainers

Awareness about 

weight and constitution*

Motivation 

to eat

Eating as 
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Tachikawa R, Chin K et al. Am J Respir Crit Care Med 194 729ï738,2016





Large scale cohort: Nagahama Cohort

Å Measurements in Nagahama Cohort .

Measurements

1 2 3 4 5 6 7

BP in Home MorʾEve. ̔ ̔ ̔ ̔ ̔ ̔ ̔

During Sleep ̔ ̔ ̔ ̔ ̔

SpO2 Monitoring ̔ ̔ ̔ ̔

Actigraph ̔ ̔ ̔ ̔ ̔ ̔ ̔

Sleep

Disturbance in
Circadian Rhythm

Normal

Bp in home

ÅϹϱЖжϱрτ μθ ʾ χὬӊ
Å Ⱳˢ͌/ 1/ 2ⱲˣχὬӊ

ÅObjective sleep duration SpO2
Å ͐ ḧχЯИЌзрϽ
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N=7,051 
Men=2,274 
Women=4,774 

Pre-m=1,585

Post-m=3,123

T-Sleep:

401.2± 64.0 min

A-Sleep:

360.5± 57.7 min

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%

Sleepparameter distributions.

(A) Distribution accordingto actual sleepduration,(B) distribution

accordingto 3% oxygendesaturationindexwith actigraphy.

MatsumotoT,ChinKet al.Sleep 2018

Body mass index (kg/m2) All                     Mild               Moderate          Severe
Men                                    21.7 ± 2.3     23.0 ± 2.8    24.6 ± 3.3, 25.5± 3.9
Pre-Women                        20.7 ± 2.7     22.7 ± 3.9    27.3 ± 4.6 τ
Post-Women                      20.9 ± 2.6     22.4 ± 3.2     24.3 ± 3.5 26.5 ± 4.8





Mediation analyses for 
sleep-disordered 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 and 
indirect effects of obesity 
to systemic hypertension.



BMI, Age, and the Prevalence of Moderate to Severe SDB

Control of Body Weight in Middle Age People is Very Important.

Not Published Yet.
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The number of cases of telemedicine in the world

Market researchby BERG Insight

From 2016, the number of  sleep telemedicine cases 
would become the largest number

5 million cases at 2015
80%: cardiacpacemaker or sleep medicine 


