16t Annual Meeting of
Taiwan Soc?le'ty of R
Sleep Medicine

IZIIZ%\HEHE-&_

SElERBE

' 2018.3.17-18

EIIEERBEEM
501:8%



SEERESSRITEETEAY
BE BTN
EiA=E
2018 TSSM Annual Meeting

EH%#@%%*EDE ......................................... O 6

%ﬁﬁfﬁ&@-ﬁﬁﬁﬁ__ﬁ ................................... 09

@Ek@ﬁ%*i ......................................... 78
e,‘%HiEE%%%—QQE% =L ’] OZ

TE?%%%EE&‘J‘;%% ................................... ’I ZO



Welcome Message

President of Taiwan Society of Sleep Medicine
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Chung-Yao Hsu

Director and Associate Professor,
Sleep Disorders Center and Department of Neurology,
Kaohsiung Medical University Hospital
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This is a new era of sleep medicine and science because 2017 Nobel prize in
physiology and medicine has been awarded to three American scientists who
discovered the molecular mechanism modulating the circadian rhythm. As there

is a professional diversity for the members of Taiwan Society of Sleep Medicine,

the theme of the annual meeting is “The past, present and future of the sleep
medicine in Taiwan”, focusing on not only the cross-sectional collaboration but
also the longitudinal development. We synchronize pharmacological and non-
pharmacological therapy for insomnia, promoting the dialogue between sleep
medicine and artificial intelligence, integrating a multidisciplinary team for treating
obstructive sleep apnea, echoing the role of basic sleep science in circadian rhythm,
and emphasizing the importance of sleep in preventing neurodegenerative diseases.
I sincerely hope all the members can enjoy the programs and activities we have
prepared for you.



Chairman of Academics
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Pei-Lin Lee

Director, Center of Sleep Disorder,

National Taiwan University Hospital
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The theme of TSSM 2018 Congress is “The past, present, and future of sleep
medicine in Taiwan”. Such a theme reflects the bloomsome of sleep medicine

in Taiwan which include the increased awareness of sleep disorder, advance in
sleep technology, and multi-discipline care. It is a great chance to engage in sleep
medicine, especially for the young developers. Beyond the informative program, it
is the first time to deploy the QR code check-in system, which aims to facilitate the
efficiency of registration. Thanks to everyone who participates at the congress and

hope you enjoy it.
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Moderator
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Liang-wen Hang

Position

Associate Professor, China Medical University Chief of Respiratory care Center
Chief of Sleep Medicine Center, China Medical University Hospital

Affiliation
886-4-22062121-1784 (0)
Email
lungwen.hang@gmail.com
Research areas and Keywords
1. Sleep Medicine

2. Respiratory Care~Respiratory Therapy

3. Division of pulmonary and Critical Care



Speaker

Insomnia and pharmacological
treatment

%E% Yu-Shu Huang

Position  Professor of Department of Psychiatry
Affiliation Department of Psychiatry and Sleep center, Chang Gung Memorial Hospital

Email yushuhuangl212@gmail.com

Research Interests

Hypersomnia, narcolepsy, Insomnia, pediatric OSA, and ADHD

Selected Publications

Prof. Huang has published more than one hundred of peer-reviewed articles now.

Abstract

As we know sedative-hypnotic drugs can be used if insomnia cannot be adequately treated by addressing
directly an underlying problem responsible for causing the insomnia. However when we applied medicine
treatment to insomnia, several factors should be considered, including the severity of insomnia, the daytime
symptoms, and the pattern of insomnia. Also the medication used to improve sleep such as sleep pills should
be used for a short period of time, for examples: 2 to 4 weeks. However, recent studies that improved the
safety and efficiency of longer-term non Benzodiazepine treatment of chronic insomnia have been reported.

We will update pharmacological treatment of insomnia in this lecture.
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The Risk-Benefit Balance of
Hypnotics Use

B%ﬁ% El:' Hsi-Chung Chen

Position  Attending Psychiatrist & Clinical Assistant Professor

Affiliation Department of Psychiatry & Center of Sleep Disorders,

National Taiwan University Hospital, Taipei, Taiwan

Email hsichungchen@ntuh.gov.tw

Research Interests

Psychosomatic Medicine; Sleep Medicine; Cognitive Behavioral therapy; Epidemiology

Selected Publications

Chen HC, Hsu NW, Chou P: The association between sleep duration and hand grip strength in community-
dwelling older adults: The Yilan study, Taiwan. SLEEP. 2017. APR 40: ZSX021.

Chen HC, Hsu NW, Chou P: The association between extreme sleep duration and cardiac autonomic control in
community-dwelling older adults: The Yilan study, Taiwan. JOURNALS OF GERONTOLOGY SERIES A-BIOLOGICAL
SCIENCES AND MEDICAL SCIENCES. 2017. JUL; 72: 929-936.

Chen HC, Chou P: Predictors of change in self-reported sleep duration in community-dwelling older adults: The
Shih-Pai sleep study, Taiwan. SCIENTIFIC REPORTS. 2017. JUL; 7: 4729.

Chiou JH, Chen HC, Chen KH, Chou P: Correlates of self-report chronic insomnia disorders with 1-6 month and
6-month durations in home-dwelling urban older adults - the Shih-Pai sleep study in taiwan: A cross-sectional
community study. BMC GERIATRICS. 2016. JUN; 16: 119.(Corresponding author)

Chen YX, Hung YP, Chen HC: Mobile application-assisted cognitive behavioral therapy for insomnia in an older
adult. TELEMEDICINE AND E-HEALTH. 2016. APR; 22: 332-334. (Corresponding author)
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o Lee CY,Chen HC, Meg Tseng MC, Lee HC, Huang LH: The relationships among sleep quality and chronotype,
emotional disturbance, and insomnia vulnerability in shift nurses. JOURNAL OF NURSING RESEARCH. 2015.
SEP; 23:225-235.

® Chien MY, Wang LY, Chen HC: The relationship of sleep duration with obesity and sarcopenia in
community-dwelling older adults. GERONTOLOGY. 2015. FEB; 61: 399-406. (Corresponding author)

® Chien MY, Chen HC: Poor sleep quality is independently associated with physical disability in older adults.
JOURNAL OF CLINICAL SLEEP MEDICINE. 2015. MAR; 11: 225-232. (Corresponding author)

Abstract

The risk-benefit balance of hypnotic medications remains an area of great clinical uncertainty. Hypnotics use
may confer risk for over-sedation, psychomotor impairment, cognitive decline, accidents, injuries, forensic
and behavioral problems. On the contrary, poor sleep quality also introduces some adverse impact on
health, especially in individuals with comorbid physical illnesses. Although the general rule of thumb for
hypnotics use stands as usual, it has been argued its generalizability under some specific circumstance.

Dr. Chen will provide a review on the safety issue of hypnotic use and will suggest a more practical approach

regarding the concerns of prescribing hypnotics.
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Opening Moderator

ZFER
Lee, Wen-Chin

Position

Vice Superintendent

Affiliation
Chang Bing Show Chwan Memorial Hospital

Email

wenchinl@yahoo.com.tw

Research areas and Keywords

Nephrology, Internal Medicine
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Hsin-Chien Lee

Position

Visiting Staff and Associate Professor

Affiliation
Department of Psychiatry, Shuang-Ho Hospital, Taipei Medical University

Research Center of Sleep Medicine, College of Medicine, Taipei Medical University

Email

ellalee@tmu.edu.tw

Research areas and Keywords
Psychiatry

Sleep Medicine

Public Health



Developing precision sleep
medicine through artificial
intelligence and 10T technology

2 SC1E wen-Te Liu

Position 1. Attending Physicians
2. Assistant Professor

3. Director of Research and Development

Affiliation 1.Department of Pulmonary and Critical Care Medicine, Shuang-Ho Hospital
2. School of Respiratory Therapy,Taipei Medical University

3. Research Center of Sleep Medicine, College of Medicine, Taipei Medical University

Email lion5835@gmail.com

Research Interests

1. Artificial intelligence in medicine
2. Sleep medicine
3. Telecare

4. Pulmonary rehabilitation

Selected Publications
e WangTY, Lo YL, Lee KY, Liu WT, Lin SM, Lin TY, Ni YL, Wang CY, Ho SC, Kuo HP. Nocturnal CPAP improves walking
capacity in COPD patients with obstructive sleep apnoea. Respiratory Research. 2013 Jun 19; 14(1):66.

e WangTY, Lo YL, Liu WT, Lin SM, Lin TY, Kuo CH, Chung FT, Chou PC, Chang PJ, Ni YL, Ho SC, Lin HC, Wang CH, Yu
CT, Kuo HP. Chronic cough and obstructive sleep apnea in a sleep laboratory-based pulmonary practice. Cough.
2013 Nov 5;9(1):24.
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e LiuWT, Ma CM, Liu IJ, Han BC, Chuang HC, Chuang KJ. Effects of commuting mode on air pollution exposure
and cardiovascular health among young adults in Taipei, Taiwan. International Journal of Hygiene and
Environmental Health. 2015 May; 218(3):319-323

e LiuWT, Lee KY, Lee HC, Chuang HC, Wu D, Juang JN, Chuang KJ. The association of annual air pollution exposure
with blood pressure among patients with sleep-disordered breathing. Science of The Total Environment. 2016
Feb 1;543(Pt A):61-66

e Tseng ST, Kao YH, Peng CC, Liu JY, Chu SC, Hong GF, Hsieh CH, Hsu KT, Liu WT, Huang YH, Huang SY, Chu TS.
A 65nm CMOS low power impulse radar system for human respiratory feature extraction and diagnosis on
respiratory diseases. (IEEE) Transactions on Microwave Theory and Techniques. 2016 April; 64(4):1029-1041

e Liu WT, Wu HT, Juang JN, Wisniewski A, Lee HC, Wu D, Lo YL. Prediction of the severity of obstructive sleep
apnea by anthropometric features via support vector machine. PLos One. 2017 May 4;12(5):e0176991

e Shen YL, Liu WT, Lee KY, Chuang HC, Chen HW, Chuang KJ. Association of PM2.5 with sleep-disordered breathing
from a population-based study in Northern Taiwan urban areas. Environmental Pollution. 2017 Oct 20;233:109-
113. doi: 10.1016/j.envpol. 2017.10.052.

Abstract

Sleep disorder is an important issue in modern society, that nearly one-third of the world’ s population suffers
from sleep problems. However, for the patients with sleep disorders, it is very complicated and difficult to
solve because the inconvenience and complex of diagnostic methods as well as the lack of integration and
following up of therapeutic strategies. Fortunately, in the recent years, by the rapid development of wearable
technology and artificial intelligence (Al) we can quantify the patients’ bio-information to understand their
sleep problems even leading to the treatment strategies. The massive information includes many kinds of
biomarkers including inflammatory mediators caused by nocturnal intermittent hypoxemia, markers of
neurodegenerative diseases by frequent arousal during sleep, physical activity of daily life, autonomic nerve
status, even the environmental factors such as air pollution, allergen exposure, etc. Besides, the patient’ s
subjective feeling and sleep quality could also be analyzed by chatting program and structural questionnaire
of a newly developed software in the mobile device by recording the patients’ voice and facial change before
and after sleep through the Al technology. Therefore, we can integrate all the information from the
home-based system into a prediction model of sleep problems, then develop an innovative therapeutic

program to improve the patients with sleep disorders.



Exploring the potential of machine
learning in sleep medicine

JEE_?ZBZI Chen-Wen Yen

Position  Professor

Affiliation Deptartment of Mechanical and Electro-Mechanical Engineering,

National Sun Yat-Sen Univeristy

Department of Physical Therapy, Kaohsiung Medical University

Email cmurobot@gmail.com

Research Interests

Mechatronics in Medicine, Physiological Signal Processing, Sleep Medicine, Machine Learning

Selected Publications

Lin CL, Yeh C. Yen CW, Hsu WH and Hang LW, 2009, Comparison of the Indices of Oxyhemoglobin Saturation by
Pulse Oximetry in Obstructive Saturation by Pulse Oximetry in Obstructive Sleep Apnea Hypopnea Syndrome,”
Chest, Vol. 135, pp. 86-93.

Hang LW, Yen CW, Lin CL, 2012, “A Novel Frequency Domain Index of Oxyhemoglobin Saturation by Pulse Oximetry
in Obstructive Sleep Apnea Syndrome,” Journal of Medical and Biological Engineering, Vol. 32, pp. 343-348.

Su BL, Lu Y, Hong CY, Nagurka ML, Yen CW, 2015, “Detecting Slow Wave Sleep using a Single EEG Signal Channel,*
Journal of Neuroscience Methods, Vol 243, 47-52.

Lin NH, Hsu CY, Luo Y, Nagurka ML, Sung JL, Hong CY, Yen CW, “Detecting rapid eye movement sleep using a single
EEG signal channel,” Expert Systems with Applications, 2017, Vol. 87, 220-227.

Wu MN, Lai CL, Liu CK, Yen CW, Liou LM, Hsieh CF, Tsai MJ, Chen SC, Hsu CY, “Basal sympathetic predominance in
periodic limb movements in sleep after continuous positive airway pressure,” Sleep Breath. 2018.
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Abstract

This report tries to discuss the potential of machine learning in sleep medicine. Our topics include:

*

*

Briefly review the fundamental principles of machine learning.

Highlight the necessary elements for applying machine learning methods to sleep medicine problems.

These includes data acquisition, signal processing and sensor functionally.

Present a number of possible models that employ machine learning methods to study sleep medicine

problems.

By illustrating the insufficiency of machine learning methods, this report will also address the possible
interaction patterns between medical specialists and artificial intelligence methods such as machine

learning.
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Moderator
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Jiunn-Horng Kang

Position

Director

Affiliation
Director, Department of Physical Medicine and Rehabilitation,

Taipei Medical University Hospital

Email
jhk@tmu.edu.tw

Research areas and Keywords
Physical Medicine and Rehabilitation
Electrodiagnosis

Pain Management

Sleep Medicine
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Treatment of insomnia invoiving
circadian rhythm factors

Leon Lack

Position  Emeritus Professor in Psychology

Affiliation Adelaide Institute for Sleep Health/Flinders Centre for Research Excellence
The Flinders University of South Australia

Australia

Email Leon.lack@flinders.edu.au

Research Interests

Sleep/wake interactions; circadian rhythms and disorders; bright light treatment of circadian rhythm
disorders; napping; non-drug insomnia treatments; insomnia/OSA co-morbidity; devices for sleep disorder

treatments

Selected Publications

® Wright, H. and Lack, L. (2015). How to sleep better, eBook. Available free at: http://re-timer.com/the-product/

how-to-sleep-better/

® Lack, L.C. & Wright, H.R. (2012). Circadian rhythm disorders 1: Phase-advanced & phase-delayed disorders. In C.
Espie & C. Morin (Eds.). Oxford Handbook on Sleep and Sleep Disorders. Oxford University Press. Pp 597-625.

® Sweetman A, Lack L, Lambert S, Gradisar M, Harris J. (2017). Does comorbid obstructive sleep apnea impair
the effectiveness of cognitive and behavioral therapy for insomnia? Sleep Medicine 39: 38-46. DOI: 10.1016/].
sleep.2017.09.003.

® Sweetman A, Lack L, Catcheside P, Antic N, Chai-Coetzer C, Smith S, Douglas J, McEvoy RD. (2016).
Developing a Successful Treatment for Co-morbid Insomnia and Sleep Apnea. Sleep Medicine Reviews 33,
28-38.d0i:10.1016/j.smrv.2016.04.004
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® Micic G, Lovato N, Gradisar M, Burgess HJ, Ferguson SA, Lack L. (2016). Circadian melatonin and temperature
taus in Delayed Sleep-Wake Phase Disorder and Non-24-Hour Sleep-Wake Rhythm Disorder patients: an
ultradian constant routing study. Journal of Biological Rhythms 31(4): 387-405. Doi: 10.1177/0748730416650069

Abstract

Insomnia and obstructive sleep apnea (OSA) are the two most common sleep disorders. They each lead to

increased health risks, lower quality of life, and significant economic costs.

Only recently it has been discovered that the two disorders occur together very frequently with even more

negative impact on health. This co-morbidity, however, presents treatment challenges because having
insomnia deters patients from the common PAP therapies of sleep apnea.

Our research has found that the insomnia component could be treated effectively with cognitive/behavior
non-drug therapy. Importantly, the group whose insomnia was treated then showed greater acceptance of
the PAP therapy and some of the benefits of that therapy. The results recommend the prior treatment of the

insomnia component of this co-morbid sleep disorder.

These findings should alert the medical profession to the common overlap of these two disorders and improve

diagnostic and treatment practice of sleep disorders.

20



The Practical Use and Efficacy of
Cognitive Behavioral Therapy for
Insomnia(CBT-I)

Ip%g_f(ﬁ,\ Chia-Shuo, Wu

Position  Clinical Psychologist

Affiliation The Sleep Medicine Center and Department of Psychiatry,
Chang Gung Memorial Hospital

Email craftsleeper@tamhd.org

Research Interests

Behavioral Sleep Medicine and Clinical Psychology

Abstract

Cognitive behavioral therapy for insomnia(CBT-1) is the most prominent nonpharmacologic treatment for insomnia
disorders. CBT-l is a multicomponent treatment package that usually includes stimulus control, sleep restriction
relaxation training, and cognitive therapy and has emerged as the first-line chose of nonpharmacologic treatment

for chronic insomnia.

The American College of Physicians (ACP) developed this guideline to present the evidence and provide clinical
recommendations on the management of chronic insomnia disorder in adults. ACP recommends that all adult
patients receive cognitive behavioral therapy forinsomnia (CBT-1) as the initial treatment for chronic insomnia

disorder. (Grade: strong recommendation, moderate-quality evidence)

Cognitive behavioral therapy for insomnia is efficacious for improving insomnia symptoms and sleep parameters
for patients with comorbid insomnia. A small to medium positive effect was found across comorbid outcomes, with

larger effects on psychiatric conditions compared with medical conditions.
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Moderator
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Vo V/N

Ning-Hung Chen

Position
Director, department Pulmonary and Critical Care Medicine,
Chang Gung Memorial Hospital

Director, Sleep Center, Chang Gung Memorial Hospital
President, Asian Society of Sleep Medicine

Affiliation
Chang Gung Memorial Hospital

Email

ninghung@yahoo.com.tw

Research areas and Keywords
Sleep Medicine
Pulmonary Medicine

Tuberculosis: diagnosis, immunology and vaccination.
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Speaker =

New service model of chronic
diseases based on the
cyber-physical system

?BJ{%EPI:] Terry B.J. Kuo

Position  Professor of Institute of Brain Science

Affiliation National Yang-Ming University

Email tbjkuo@ym.edu.tw

Research Interests

Autonomic Neuroscience, Sleep Physiology, Neuroscience, Pharmacology

Cloud Computing Science, Signal Analysis.

Selected Publications

Lin,Y.C,, Lin,Y.H., Lo,M Z,, Peng, C. K., Huang, N. E., Yang, C. C. H. and Kuo, T. B. J* (2016) Novel application of
multi dynamic trend analysis as a sensitive tool for detecting the effects of aging and congestive heart failure on
heart rate variability. Chaos 26:023109

Kuo, T.B.J. 1, Li,J.Y. T, Kuo, H. K, Chern, C. M. and Yang, C. C. H.* (2016) Differential changes and interactions of

autonomic functioning and sleep architecture before and after 50 years of age. Age 38:5 1 :co-first

Lin, Y. H,, Lin, Y. C,, Lee, Y. H., Lin, P. H,, Lin, S. H., Chang, L. R., Tseng, H. W., Yen, L. Y., Yang, C. C. H. and Kuo, T. B.
JX(2015) Time distortion associated with smartphone addiction: identifying smartphone addiction via a mobile

application (App) Journal of Psychiatry Research 65:139-145

Kuo, T.B.J. t,Hong, C. H. T, Hsieh, . T, Lee, G. S. and Yang C. C. H.* (2014) Effects of cold exposure on
autonomic changes during the last REM sleep transition and morning blood pressure surge in humans. Sleep
Medicine 15:986-97 t :co-first

Kuo, T. B. J., Chen, C. Y., Hsu, Y. C. and Yang, C. C. H.* (2012) Performance of the frequency domain indices with
respect to sleep staging. Clinical Neurophysiology 123:1338-1345
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Abstract

Industry 4.0 is the current trend of automation in manufacturing business. The key technology underlying the
industry 4.0 is the cyber-physical system, which integrates Internet of things, cloud computing, and cognitive
computing. In terms of medical service, the cyber-physical system also provides an opportunity to the automation

that most ancient business facing major challenges in recent years.

With the growing of the aging population, the hospitals are now crowded with peoples with various kinds of
diseases. With the latest technology of the cyber-physical system, a majority part of the chronic patients is possible
to be diagnosed and even treated at home without having to visit the hospitals. With the backgrounds of medicine
and computer engineering, Dr. Kuo will share the experiences in remote examination of cardiovascular diseases and
sleep disorders, and will discuss the possible service models of these chronic diseases based on the cyber-physical

system.
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Introduction to Patent Act and
Patent Practices

ggg&iﬂ% Vita Chang

Position  Senior Patent Attorney
Affiliation Leeand LiAttorneys-at-Law

Email vitachang@leeandli.com

Research Interests

Patent application on biotechnology-, pharmaceuticals-, or chemistry-related inventions, examination
practice of the Intellectual Property Office, patent term extension, patent cancellation, and patent

enforcement.

Abstract

Patent system is to encourage inventions and is the most powerful weapon of inventors. While researchers should
be familiar with the term “patent,” they may not have clear ideas about the requirements for patentability and
how to apply patents to their research results. My presentation will focus on filing and examination procedures of

patents, the requirements for patentability, patent search, and pharmaceutical patent related issues.



Moderator
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Chung-Yao Hsu

Position
Associate Professor, Clinical Director of EEG Unit, Executive Director of Sleep
Center at the Department of Neurology, and also the Director of Tele-healthcare

Center /President of Taiwan Society of Sleep Medicine
Affiliation

Kaohsiung Medical University and Hospital

Email
cyhsu@kmu.edu.tw

Research areas and Keywords
Neurology (Sleep Disorders and Epilepsy)
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Moderator

ZFe i

Chien-Ming Yang

Position

Distinguished Professor and Chair

Affiliation

National Chengchi University, Department of Psychology, Taipei, Taiwan

Email

yangcm@nccu.edu.tw

Research areas and Keywords
Behavioral Sleep Medicine, Health Psychology, Clinical Psychology
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Treatment of insomnia invoiving
circadian rhythm factors

Leon Lack

Position  Emeritus Professorin Psychology

Affiliation Adelaide Institute for Sleep Health/Flinders Centre for Research Excellence
The Flinders University of South Australia

Australia

Email Leon.lack@flinders.edu.au

Research Interests

Sleep/wake interactions; circadian rhythms and disorders; bright light treatment of circadian rhythm
disorders; napping; non-drug insomnia treatments; insomnia/OSA co-morbidity; devices for sleep disorder

treatments

Selected Publications

* Wright, H. and Lack, L. (2015). How to sleep better, eBook. Available free at: http://re-timer.com/the-product/

how-to-sleep-better/

* lack, L.C. & Wright, H.R. (2012). Circadian rhythm disorders 1: Phase-advanced & phase-delayed disorders. In C.

Espie & C. Morin (Eds.). Oxford Handbook on Sleep and Sleep Disorders. Oxford University Press. Pp 597-625.

* Sweetman A, Lack L, Lambert S, Gradisar M, Harris J. (2017). Does comorbid obstructive sleep apnea impair
the effectiveness of cognitive and behavioral therapy for insomnia? Sleep Medicine 39: 38-46. DOI: 10.1016/].
sleep.2017.09.003.

* Sweetman A, Lack L, Catcheside P, Antic N, Chai-Coetzer C, Smith S, Douglas J, McEvoy RD. (2016). Developing
a Successful Treatment for Co-morbid Insomnia and Sleep Apnea. Sleep Medicine Reviews 33, 28-38.
doi:10.1016/j.smrv.2016.04.004
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e Micic G, Lovato N, Gradisar M, Burgess HJ, Ferguson SA, Lack L. (2016). Circadian melatonin and temperature
taus in Delayed Sleep-Wake Phase Disorder and Non-24-Hour Sleep-Wake Rhythm Disorder patients: an
ultradian constant routing study. Journal of Biological Rhythms 31(4): 387-405. Doi: 10.1177/0748730416650069

Abstract

Insomnia and obstructive sleep apnea (OSA) are the two most common sleep disorders. They each lead to

increased health risks, lower quality of life, and significant economic costs.

Only recently it has been discovered that the two disorders occur together very frequently with even more
negative impact on health. This co-morbidity, however, presents treatment challenges because having

insomnia deters patients from the common PAP therapies of sleep apnea.

Our research has found that the insomnia component could be treated effectively with cognitive/behavior
non-drug therapy. Importantly, the group whose insomnia was treated then showed greater acceptance of
the PAP therapy and some of the benefits of that therapy. The results recommend the prior treatment of the

insomnia component of this co-morbid sleep disorder.

These findings should alert the medical profession to the common overlap of these two disorders and improve

diagnostic and treatment practice of sleep disorders.
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Integrated treatment for OSA-from
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— CPAP and Beyond
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Selected Publications

® ChiuKL, LinYS, Kuo TT, Lo CC, Huang YK, Chang HF, Chuang EY, Lin CC, Cheng WC, Liu YN, Lai LC, Sher YP. ADAM9
enhances CDCP1 by inhibiting miR-1 through EGFR signaling activation in lung cancer metastasis. Oncotarget.
2017 Jul 18;8(29):47365-47378.

® Chiu KL, Kuo TT, Kuok QY, Lin YS, Hua CH, Lin CY, Su PY, Lai LC, Sher YP. ADAM9 enhances CDCP1 protein
expression by suppressing miR-218 for lung tumor metastasis. Sci Rep. 2015 Nov 10;5:16426.

® SuMC, Chiu KL, Ruttanaumpawan P, Shiota S, Yumino D, Redolfi S, Haight JS, Yau B, Lam J, Bradley TD.
Difference in upper airway collapsibility during wakefulness between men and women in response to
lower-body positive pressure. Clin Sci (Lond). 2009 May;116(9):713-20

® SuMC, Chiu KL, Ruttanaumpawan P, Shiota S, Yumino D, Redolfi S, Haight JS, Bradley TD. Lower body
positive pressure increases upper airway collapsibility in healthy subjects. Respir Physiol Neurobiol. 2008 May
31;161(3):306-12
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e Chiu KL, Ryan CM, Shiota S, Ruttanaumpawan P, Arzt M, Haight JS, Chan CT, Floras JS, Bradley TD. Fluid shift by
lower body positive pressure increases pharyngeal resistance in healthy subjects. Am J Respir Crit Care Med.
2006 Dec 15;174(12):1378-83

Abstract

Obstructive sleep apnea (OSA) is a common sleep-disordered breathing, which is associated with many
cardiovascular and metabolic consequences. Continuous positive airway pressure (CPAP) is the treatment of choice
for OSA. Therefore, the adherence of CPAP therapy is critical in treatment of OSA.

Previous studies suggest the rate of CPAP use in patients of OSA varies from 30-60%. The factors influencing the
adherence include patient characteristics, disease characteristics, technological factors, initial CPAP exposure
factors, and psychosocial factors. There are many interventions shown to be helpful to improve CPAP adherence.

However, despite of aggressive intervention, there are still a significant number of patients who could not tolerate to
CPAP therapy.

In this talk, we will discuss how to improve the adherence of CPAP therapy and the multimodalities treatment
strategy when CPAP alone fails.



Roles of MAD in the Sleep Team
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Selected Publications

® LiuHW, ChenYJ, Lai YC, Huang CY, Huang YL, Lin MT, Han SY, Chen CL, Yu CJ, Lee PL. (2017, Oct). Combining MAD
and CPAP as an effective strategy for treating patients with severe sleep apnea intolerant to high-pressure PAP
and unresponsive to MAD. PLoS One, 12(10):e0187032.

* Yeh KY, Yeh CC, Wu CC, Tang K, Wu JY, Chen YT, Xu MX, Chen YJ, Yang YJ, Lu SS. (2017, Oct). A Wireless Monitoring
System Using a Tunneling Sensor Array in a Smart Oral Appliance for Sleep Apnea Treatment. Sensors,
17,2358;d0i:10.3390/517102358. MOST 105-2221-E-002-216

* Huon LK, Liu SY, Shih TT, Chen YJ, Lo MT, Wang PC (2016, Dec). Dynamic upper airway collapse observed from
sleep MRI: BMI-matched severe and mild OSA patients. Eur Arc Otorhinolaryngol, 273(11):4021-4026.
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e Yunn-Jy Chen, Tiffany Ting-Fang Shih, Yi-Chung Chang, Ying-Chieh Hsu, LehKiong Huon, Men-Tzung Lo, Van-
Truong Pham, Chen Lin, Pa-Chun Wang (2015, Dec). Acoustic-integrated dynamic MR imaging for a patient with
obstructive sleep apnea. Magnetic Resonance Imaging, 33, 1350-1352

e Yi-Chung Chang, Leh-King Huon, Van-Truong Pham, Yunn-Jy Chen, Sun-Fen Jiang, Tiffany Ting-Fang Shih Thi-
Thao Tran, Yung-Hung Wang, Chen Lin, Henho Tsao, Men-Tzung Lo, Pa-Chun Wang (2014, Dec). Synchronized
imaging and acoustic analysis of the upper airway in patients with sleep-disordered breathing. Physiological
Measurement, 35,2501-2512

Abstract

Since sleep disordered breathing (SDB) is a multifactorial disease, it’ s hard to find a universal treatment for
all patients. Therefore, combining different treatments might be a good strategy. In order to develop possible
combination strategies, we have to investigate the mechanisms, advantages, and limitations of different treatment

modalities.
Regarding to the mandible advancing device (MAD):
1. MAD can widen the lateral pharyngeal walls of the upper airway. But its effects are often compromised in obese

patients or patients needs high CPAP pressure.

2. Thetongue won’ t be necessarily pulled forwards within the MAD. However, with certain designs, the MAD might

be able to assist in supporting the tongue.
3. For patients with small tongue volume and low level of hyoid bone, the behaviors of the tongue within the MAD
is hard to predict.

Thus, the MAD might play certain roles in combining with other treatments:

1. We have demonstrated the combination of MAD and CPAP can effectively lower the CPAP pressure.
2. For MAD users with residual snoring, MAD might prevent/delay the relapse of soft tissue surgeries.

3. Combing MAD and tongue-suspension surgery might be helpful in treating SDB patients with small and

low- positioned tongue.
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Selected Publications

e LiHY,LoYL, Wang CJ, Hsin LJ, Lin WN, Fang TJ & Lee LA. (2016, Oct).Dynamic drug- induced sleep computed
tomography in adults with obstructive sleep apnea.. Sci Rep., 2016 Oct 20;6:35849. doi: 10.1038/srep35849. (SCl,
multidisciplinary sciences 7/63). MOST 103-2314-B-182A-062.

* Hsueh-Yu Li (2015, Dec). Efficacy of Coblation Endoscopic Lingual Lightening in Multi-level Surgery for
Obstructive Sleep Apnea . JAMA Otolaryngology- Head & Neck Surgery. (Accepted). (SCI, Otorhinolaryngology
4/43). MOST 102-2314-B-182A-082.

® LiHY, Lee LA, Kezirian EJ. (2015, Jan). Coblation endoscopic lingual lightening (CELL) for obstructive sleep
apnea.. Eur Arch Otorhinolaryngol., DOI 10.1007/s00405-014-3475-7.

e LiHY.. Updated Palate Surgery for Obstructive Sleep Apnea. Adv Otorhinolaryngol. 2017;80:74-80. doi:
10.1159/000470869. Epub 2017 Jul 17. PMID:28738391 . Karger. Jul, 2017.
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Abstract

Surgery for OSA can be divided into intrapharyngeal surgery, extrapharyngeal surgery and bariatric surgery.
General surgeons perform bariatric surgery for pathologic obese OSA patients. Odontogenic surgeons implement
maxillomandibular advancement (extrapharyngeal surgery) for OSA patients with retrognathia. ENT surgeons are

more interesting in soft tissue surgery (intrapharyngeal surgery) for snoring and OSA.

Itis crucial to understand the purpose of the operation for adult OSAS: to cure the disease, to improve the clinical
symptoms, to improve survival rate, or to facilitate the sequential treatment such as CPAP or oral appliance.
Intrapharyngeal surgery usually improves but rarely cures OSA in terms of apnea/hypopnea index. It deserves

full discussion with patients to avoid unnecessary procedure and unrealistic expectation. All patients suggestive
of OSA need comprehensive physical examination, drug-induced sleep endoscopy (DISE), image study, and

polysomnography to identify obstruction levels and disease severity.

The principle of intrapharyngeal surgery for OSA shifts from radical excision to suspension/ relocation for functional
reconstruction of oropharyngeal structure. The procedures involve a functional septoturbinoplasty of the nose;
suspension palatoplasty (anterior-posterior collapse) and relocation pharyngoplasty (lateral collapse) of the
velopharynx; coblation endoscopic lingual lighting (CELL), transoral robotic surgery (TORS) and Repose suspension
of the tongue; transoral laser microsurgery and TORS of the larynx. TORS is particularly helpful in treating
obstruction from hypertrophic lingual tonsils. CELL is useful in tissue volume reduction of the upper tongue. Repose
tongue suspension is highly successful in thin and collapsible tongue. Hypoglossal nerve stimulation for OSAS is on

the horizon and attracts a lot of interest.

Besides intrapharyngeal surgery, ENT doctor needs to make an integrated treatment plan for OSA patients that
include oropharyngeal myofunctional therapy, medication for nasal allergy, lateral sleep, nasal breathing training,

and practical body weight control to improve surgical outcomes in short-term and long-term follow up.
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Selected Publications

* Optimizing Mandibular Sagittal Split of Large Maxillomandibular Advancements for Obstructive Sleep Apnea:

Patient and Surgical Factors. Yu-Feng Chen, Edward Chengchun Ko, Soroush Zaghi, Audrey Yoon, Ryan Williams,

Robert Riley, Stanely Yung Chuan Liu. (under review)

* Hypoglossal nerve stimulation for treatment of obstructive sleep apnea (OSA): a primer for oral and maxillofacial

surgeons. Sung ok Hong, Yu-Feng Chen, Junho Jung, Yong-Dae Kwon, Stanley Yung Chuan Liu. Maxillofacial
Plastic and Reconstructive Surg. Dec,2017, 39:27

* Fibrosarcoma in Maxilla: A case report. Yu-Hsun Kao, Edward Cheng-Chuan Ko, Han-Jen Hsu, Yu-Feng Chen,
Ching-Wei Shu, Chun-Ming Chen. Taiwan J Oral Maxillofac Surg. Vol.27,No.4 Dec 2016.
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e Radiographic Feature of Ameloblastic Fibro-Odontoma: Case Reports and Review of Literature. Yi-Wen Cheng,
Li-Ling Huang, Yu-Hsun Kao, Edward Cheng-Chuan Ko, Yuk-Kwan Chen, Yu-Feng Chen. Taiwan J Oral Maxillofac
Surg. Vol.27,No.1 Mar 2016.

e Oral frostbite due to Dry Ice: A case report. Wan-Ru Fu, Hong-Sen Chen, Yu-Feng Chen. Taiwan Journal of
Pediatric dentistry.vol.15,No.2, July 2015.

Abstract

In 1993, the Stanford Phase 1 and 2 Sleep Surgery Protocol for upper airway reconstruction in patients with
obstructive sleep apnea (OSA) was published. The cornerstone of this protocol is maxillomandibular advancement
(MMA).

MMA is a multi-level surgery. It increases intraoral and pharyngeal volume. Via drug-induced sleep endoscopy (DISE),
it has shown to result in stability and patency of the velum and lateral pharyngeal wall. Its effect on the tongue is less

predictable.

While classically reserved as Phase 2 for persistent OSA after phase 1 treatment (palate and tongue base surgery), it

can often be first-line for patients with concomitant dentofacial deformity.

Today at Stanford, MMA is commonly combined with classic and contemporary treatment modalities, ranging
from CPAP to hypoglossal nerve stimulation. Like other interventions for OSA, proper patient selection and precise
surgical execution are key to success. The contemporary Stanford experience, as it would apply to the Taiwanese

patients today, will be shared in this presentation.



Integrated treatment for OSA-from
anatomy, physiology to psychology

=26

% Hsin-Chien Lee, MD, MPH

[l
5l

Position  Visiting Staff and Associate Professor

Affiliation Department of Psychiatry, Shuang-Ho Hospital, Taipei Medical University

Research Center of Sleep Medicine, College of Medicine, Taipei Medical University

Email ellalee@tmu.edu.tw

Research Interests

Psychiatry
Sleep Medicine
Public Health

Selected Publications

* Wu YL, Chang LY, Lee HC, Fang SC, Tsai PS. Sleep disturbances in fibromyalgia:A meta-analysis of case-control
studies. J Psychosom Res. 2017 May;96:89-97.

* LiuWT, Wu HT, Juang JN, Wisniewski A, Lee HC, Wu D, Lo YL. Prediction of the severity of obstructive sleep apnea
by anthropometric features via support vector machine. PLoS One. 2017 May 4;12(5):e0176991.

* LiuWT, Lee KY, Lee HC, Chuang HC, Wu D, Juang JN, Chuang KJ. The association of annual air pollution
exposure with blood pressure among patients with sleep-disordered breathing. Sci Total Environ. 2016 Feb
1:543(Pt A):61-6.

* Kao LT, Lee HC, Lin HC, Tsai MC, Chung SD. Healthcare Service Utilization by Patients with Obstructive Sleep
Apnea: A Population-Based Study. PLoS One. 2015 Sep 4;10(9):e0137459.
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® Sheu JJ, Lee HC, Lin HC, Kao LT, Chung SD. A 5-Year Follow-up Study on the Relationship between Obstructive
Sleep Apnea and Parkinson Disease. J Clin Sleep Med. 2015 Dec 15;11(12):1403-8.

® LuTH, LeeYY, Lee HC, Lin YM. Doctor Shopping Behavior for Zolpidem Among Insomnia Patients in Taiwan: A
Nationwide Population-Based Study. Sleep. 2015 Jul 1;38(7):1039-44.

Abstract

Sleep apnea is considered to be an important public health threat for its impact on physical activities. However,
lines of evidence also indicate the association between sleep apnea and psychiatric disorders. This talk will provide
updated information in this field and also cover treatment recommended treatment.
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Abstract

The lecture focuses on the need for new ways to diagnose sleep disordered breathing, aside from the
apnea-hypopnea index (AHI). It will combine the current short-comings on Sleep Dx as there are of today and
report about ideas how to improve and advance the diagnostic picture. For sure that will include snoring and

respiratory effort.
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Abstract

In a recent survey of 100 participants in Singapore public talks on Sleep Wellness, 80% of those who had
scored medium to high risk on a Sleep Disordered Breathing Assessment were interested to have a simple
sleep testing kit sent to their home whilst 20% wanted to speak with a physician. This random assortment

of public attendees came together to hear about what good sleep really looks and feels like and what, if any,
strategies they could utilise to optimise it. In this age of technological advancement, public perception of
medical diagnostic technologies and their utility and utilisation has also advanced. Tests which used to be
performed in the hospital or clinic can now be done at home in a large majority of patients. Sleep Medicine
too finds itself at the crossroads of this medical advancement, with the public’ s desire ever more fixated on
taking simple tests at home at a lower cost - the recent Singapore survey echoing those sentiments. This
talk discusses how Medical and Digital Technology can reach out to more of those whom are suffering, whilst

managing to triage those whom are complex to the hospital sleep laboratory facility.
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Selected Publications

* Rosen R, Amirault J, Johnston N, Haver K, Khatwa U, Rubinstein E, Nurko SThe utility of endoscopy and
multichannel intraluminal impedance testing in children with cough and wheezing. Pediatr Pulmonol. 2014
Nov;49(11):1090-6

e Khwaja OS, Ho E, Barnes KV, O’ Leary HM, Pereira LM, Finkelstein Y, Nelson CA 3rd, Vogel-Farley V, DeGregorio
G, Holm IA, Khatwa U, Kapur K, Alexander ME, Finnegan DM, Cantwell NG, Walco AC, Rappaport L, Gregas M,
Fichorova RN, Shannon MW, Sur M, Kaufmann WE. Safety, pharmacokinetics, and preliminary assessment of
efficacy of mecasermin (recombinant human IGF-1) for the treatment of Rett syndrome. Proc Natl Acad SciU S
A.2014 Mar 25;111(12):

® Rosen R, Amirault J, Heinz N, Litman H, Khatwa U. The sensitivity of acoustic cough recording relative to
intraesophageal pressure recording and patient report during reflux testing. Neurogastroenterol Motil. 2014
Nov;26(11):1635-41



e Rosen R, Amirault J, Liu H, Mitchell P, Hu L, Khatwa U, Onderdonk A. Changes in gastric and lung microflora with
acid suppression: acid suppression and bacterial growth. JAMA Pediatr. 2014 Oct; 168(10):932-7

e Yeung JC, Katwa UA, Lee GS. Sleep Disordered Breathing in Bardet Biedel Syndrome. Inter J Pediatr Otolarygo
2017 Nov;102:127-132

e Khatwa UA, Dy FJ. Pulmonary Manifestations of Neuromuscular Diseases.Indian J Pediatr. 2015 Sep; 82 (9):841-51

Abstract

Pediatric sleep apnea is increasingly recognized in children as a major concern for sleep disturbances and
developmental concerns. Due to awareness of importance of sleep in young children, many are screened and
diagnosed as obstructive sleep apnea, however given the burden of this problem not many institutes have facilities
to evaluate for pediatric sleep disordered breathing. Although the treatment of choice in children is
adeno-tonsillectomy, there is relatively high incidence of residual disease. Although other treatment options

exits there appears to be lack of consensus in among many about the other treatment options in children.

Precise phenotyping is crucial to understand involved etiological and comorbid factors which help to develop an
individualized treatment plan. In this talk the speaker will discuss the various aspect of precise phenotyping OSA in
children.
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Selected Publications

* The relationships of sleep apnea, hypertension, and resistant hypertension on chronic kidney disease Medicine
(Baltimore). 2016 Jun; 95(23) Chih-Ping Chang, MD, Tsai-Chung Li, PhD, Liang-Wen Hang, MD, Shinn-Jye Liang, MD,
Jen-Jyn Lin, MD, Che-Yi Chou, MD, Jeffrey J.P. Tsai, MD, PhD, Po-Yen Ko, MD, and Chiz-Tzung Chang, MD, PhD

* Risk of obstructive sleep apnoea in patients with rheumatoid arthritis: a nationwide population-based
retrospective cohort study. BMJ Open. 2016; 6(11) Nov 28. Te-Chun Shen, Liang-Wen Hang, Shinn-Jye Liang, Chien-
Chung Huang, Cheng-Li Lin, Chih-Yen Tu, Te-Chun Hsia, Chuen-Ming Shih, Wu-Huei Hsu,2 and Fung-Chang Sung

* The modified SAVE score: predicting survival using urgent veno-arterial extracorporeal membrane oxygenation
within 24 hours of arrival at the emergency department Crit Care. 2016; 20: 336. Wei-Cheng Chen, Kuo-Yang Huang,
Chih-Wei Yao, Cing-Feng Wu, Shinn-Jye Liang, Chia-Hsiang Li, Chih-Yeh Tu, and Hung-Jen Chen,
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e Diagnostic Pitfalls of Discriminating Lymphoma-Associated Effusions. Medicine (Baltimore). 2015 May; 94(17)
Hung-Jen Chen, MD, Kuo-Yang Huang, MD, Guan-Chin Tseng, MD, Li-Hsiou Chen, MD, Li-Yuan Bai, MD, Shinn-Jye
Liang, MD, Chih-Yen Tu, MD, and Richard W. Light, MD

Abstract

Overnight polysomnography (PSG) remains the “gold standard” in the diagnosis of sleep disorders of breathing
(SDB). In clinical practice, but approximately 85% of tested patients are suspected of having sleep-related breathing
disorders. Common pitfalls and challenges in sleep laboratory for sleep technologist are raised here and the talk
will be focus of on that. For example, the severity of obstructive sleep apnea (OSA) can variable from night to night
of PSG findings. Many people experience worse sleep during their first night in a sleep laboratory that is so call
“first night effect”. Some patients requiring supplemental oxygen when his baseline oxygen saturation is in the
range of 85-88% without any associated respiratory events on waking state. However, supplemental 02 may also
blunt hypoxic ventilatory drive and worsen ventilation. Poor compliance and tolerance to CPAP is well recognized
limitation. Initial unpleasant or unsuccessful CPAP titration contributes to attrition. Sometimes it will let titration
failure. Here, we will discuss some extremely cases with a relevant scenario to provide the sleep technicians to see
the pathophysiological theory in practice. Audience can see how a decision will impact different study results, both

positively and negatively.
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* Rosen R, Amirault J, Johnston N, Haver K, Khatwa U, Rubinstein E, Nurko S.The utility of endoscopy and
multichannel intraluminal impedance testing in children with cough and wheezing. Pediatr Pulmonol. 2014
Nov;49(11):1090-6

e Khwaja 0S, Ho E, Barnes KV, O’ Leary HM, Pereira LM, Finkelstein Y, Nelson CA 3rd, Vogel-Farley V, DeGregorio
G, Holm IA, Khatwa U, Kapur K, Alexander ME, Finnegan DM, Cantwell NG, Walco AC, Rappaport L, Gregas M,
Fichorova RN, Shannon MW, Sur M, Kaufmann WE. Safety, pharmacokinetics, and preliminary assessment of
efficacy of mecasermin (recombinant human IGF-1) for the treatment of Rett syndrome. Proc Natl Acad Sci U S
A.2014 Mar 25;111(12):

* Rosen R, Amirault J, Heinz N, Litman H, Khatwa U. The sensitivity of acoustic cough recording relative to
intraesophageal pressure recording and patient report during reflux testing. Neurogastroenterol Motil. 2014
Nov;26(11):1635-41
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e Rosen R, Amirault J, Liu H, Mitchell P, Hu L, Khatwa U, Onderdonk A. Changes in gastric and lung microflora with
acid suppression: acid suppression and bacterial growth. JAMA Pediatr. 2014 Oct; 168(10):932-7

e Yeung JC, Katwa UA, Lee GS. Sleep Disordered Breathing in Bardet Biedel Syndrome. Inter J Pediatr Otolarygo
2017 Nov;102:127-132

e Khatwa UA, Dy FJ. Pulmonary Manifestations of Neuromuscular Diseases.Indian J Pediatr. 2015 Sep; 82 (9):841-51

Abstract

In this talk the speaker will discuss the special considerations one has to keep in mind when performing pediatric
sleep studies. Children are not small adults. Performing sleep studies with several leads for 8-10 hours overnight at
the stretch is very challenging. It is not only stressful for the patient, it is also very disturbing for the parent to see
their child cry and resist application of the leads. When the signals are very poor due to non-tolerance of leads and
nasal cannula, interpretation of sleep studies becomes very challenging and the diagnosis may be missed and no
useful data can be obtained in spite all the trouble. Technicians performing sleep studies in children should be very
comfortable working with children and use non-conventional and role play techniques to obtain data successfully.

The speaker will review several aspects and challenges of performing sleep studies in kids.
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Abstract

Manual scoring of polysomnograms is labor-intensive and time-consuming. The objective of this topic is to
introduce the history of the AASM Scoring Manual, 2 international inter-scorer reliability studies and the reliability of

Somté PSG system for scoring respiratory events.

Apnea-hypopnea index (AHI), Apnea type and hypopnea agreement measured in an international study were
reported by Magalang and colleagues in 2013. The intraclass correlation coefficient (ICC) for AHI was 0.95. However,
this value fell to 0.73 for all apneas and 0.80 for hypopneas. The agreement on classification of apnea type was
much less robust. Another widely cited study of The American Academy of Sleep Medicine (AASM) Inter-scorer
Reliability Program was published in 2014. The agreement for some type of event was good with a value of 88.4% («
=0.77), but disagreements in scoring of apnea vs. hypopnea and type of apnea were common. The agreement for
epochs scored as obstructive apnea by the majority was 77.1% (k= 0.71). The agreement for hypopnea was 65.4% (k
=0.57). The agreement for central apnea and mixed apnea was also much less robust.

Arandom sample of 6 records was manually scored by an experinced technologist at Shihji Cathay General Hospital.
To perform automatic analysis with optimized settings of respiratory parameters for the same sample. To calculate
the average agreement of these records for the reliability of automatic scoring. The agreement for AHI was 92.6%.
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The agreement for epochs scored as obstructive apnea was 84.43% and as hypopnea was 89.41%. The value fell to
79.95% for mixed apnea and 71% for central apnea.

Automatic scoring may yield results that were similar to those obtained by an experinced technologist. In light of the
burden associated with manual scoring, automatic scoring should be performed and supplemented with manual
editing to increase laboratory efficiency and improve inter-scorer reliability.
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Selected Publications

® Shieh KR: Distribution of the rhythm-related genes, rPeriod1, rPeriod2, and rClock, in the rat brain. Neuroscience
118:831-843, 2003.

® Shieh KR, Yang SC, Lu XY, Akil H, Watson SJ: Diurnal rhythmic expression of the rhythm-related genes, rPeriod1,
rPeriod2, and rClock, in the rat brain. Journal of Biomedical Science 12: 209-217, 2005.

® Hsieh MC, Yang SC, Tseng HL, Hwang LL, Chen CT, Shieh KR: Abnormal expressions of circadian-clock and
circadian clock-controlled genes in the livers and kidneys of long term, high-fat diet-treated mice. International
Journal of Obesity 34: 227-239, 2010.

®Yang SC, Tseng HL, Shieh KR: Circadian-clock system in mouse liver affected by insulin resistance.
Chronobiology International 30: 796-810, 2013.



e Tseng HL, Yang SC, Shieh KR: Hepatic circadian-clock system altered by insulin resistance, diabetes and insulin
sensitizer in mice. PLOS One 10: 0120380, 2015.

e Yang SC, Chen CL, Yi CH, Liu TT, Shieh KR: Changes in gene expression patterns of circadian-clock, transient
receptor potential vanilloid-1 and nerve growth factor in inflamed human esophagus. Scientific Reports 5:
13602, 2015.

Abstract

Circadian rhythmicity is displayed in behavioral activities, hormonal secretion, and the expression of genes and
proteins in most organisms on earth. These rhythms serve a vital role by matching numerous physiological functions
to anticipated environmental demands. Circadian rhythm is driven by the molecular circadian-clock system,

which includes Bmall (brain and muscle aryl-hydrocarbon receptor nuclear translocator-like protein-1), Clock
(circadian locomotor output cycles kaput), Perl (period 1), Per2, Per3, Cryl (cryptochrome 1) and Cry2. This system
involves interacting positive and negative transcriptional/translational feedback loops that are composed of a set

of circadian-clock genes that encode highly conserved transcription factors and enzymes that generate rhythmic
expression. This circadian-clock system exists throughout the entire body, including the heart, lung, kidney and

liver, although the physiological role of circadian-clock genes in peripheral tissues is not fully understood. However,
the impact on skeletal muscle, pancreatic islets and adipose tissues with respect to the regulation of glucose

metabolism is becoming clearer.

The liver aids the organism via temporally tuning expression of genes in relation to food supply. Metabolic regulation
is a dynamic process within the hepatic system and is triggered by sensing nutrient stimuli and producing various
nutrients. Thus, the liver is critical in regulating and maintaining glucose homeostasis, including gluconeogenesis,
and the circadian-clock system is thought to be involved in these processes which coordinate internal glucose
metabolism based on external stimuli. Our studies indicate that obesity induced by high-fat diet alters the
circadian-clock system, and obesity and metabolic syndrome are highly correlated with the expressions of
circadian-clock genes and their downstream, circadian-clock controlled genes. The hepatic circadian-clock system
is sensitive to insulin resistance, and that treatment with insulin sensitizers resolves changes in the circadian-clock
system in a timely manner, and even delays the severity of diabetic conditions. Together, these results support an
essential role for the hepatic circadian-clock system in the coordinated regulation and/or response of metabolic
pathways.
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o N EICI 2017 R BRIESBIBER AR R AR AR P& IR H)59(4):197-212¢[Hsiao, FC,
Tsai LL. 2017. Chinese version of the Owl and Lark Questionnaire: Paper-pencil and internet administration.
Chinese Journal of Psychology 59(4):197-212.]

e Ko CH, Fang YW, Tsai LL, Hsieh S. 2015. The effect of experimental sleep fragmentation on error monitoring.
Biological Psychology 104:163-172.

e Hsiao F-C, Liao Y-H, Tsai LL. 2013. Differential effects of retinal degeneration on sleep and wakefulness responses
to short light-dark cycles in albino mice. Neuroscience 248:459-468.

e Hsieh S, Li T-H, Tsai LL. 2010. Impact of monetary incentives on cognitive performance and error monitoring
following sleep deprivation. Sleep 33(4): 499-507.

e Mishra A, Cheng CH, Lee WC, Tsai LL. 2009. Proteomic changes in the hypothalamus and retroperitoneal white
adipose tissue from male F344 rats subjected to repeated light-dark shifts. Proteomics 9:4017-4028.



e TsaiLL, Tsai YC. 2007. The effect of scheduled forced wheel activity on body weight in male F344 rats undergoing
chronic circadian desynchronization. International Journal of Obesity 31:1368-1377.

e TsaiLL, Tsai YC, Hwang K, Huang YW, Tzeng JE. 2005. Repeated light-dark shifts speed up body weight gain in
male F344 rats. American Journal of Physiology-Endocrinology and Metabolism 289(2):E212-E217.

e TsaiLL, Li SP. 2004. Sleep patterns in college students: gender and grade differences. Journal of Psychosomatic
Research 56(2):231-237.

Abstract

Chronic disruptions of circadian rhythms, like jet lag or shift work, are associated with adverse metabolic changes,
such as being overweight and impaired glucose metabolism. The causal relationship and its underlying mechanisms
between work shifts and metabolic disturbances have been intensively studied using animal models of circadian
desynchronization over the past decade. In this presentation, I will review two animal paradigms of circadian
desynchronization, induced by genetic mutations in circadian clock genes and by experimental shifts of the phase

of the time cue (Zeitgeber). The counteracting effect of exercise and modified food intake behavior on the adverse

metabolic consequences of circadian desynchronization will also be discussed.
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e LeeTY, Chang,P.C,, Tsengl.J., Chung, M.H> (2017, Oct). Nocturnal sleep mediates the relationship between
morningness—eveningness preference and the sleep architecture of afternoon naps in university students. Plos
One,12(10), e0185616. (SCI)

e Niu S.F,, Miao N.F,, Liao Y.M., Chi M.J., Chung M.H.*, Chou K.R* (2017, Jul). Sleep quality associated with different
work schedules: a longitudinal study of nursing staff. Biological research for nursing, 19(4), 375-381. (SCl) (equal
contribution in corresponding authors)

e ChangV.,Lam C, Chen S.R, Sithole T., & Chung, M.H* (2017, Apr). Seasonal variations in sleep disorders of
nurses. Journal of Clinical Nursing, 26(7-8), 1085-1094. (SCI)

e LamC, Lai F.C.,Wang C.H., Lai M.H., Hsu N., & Chung M.H.* (2016, May). Text Mining of Journal Articles for Sleep
Disorder Terminologies. Plos One, 11(5), e0156031. (SCI)

e FangH.F, Sithole, T., Chen C.D., & Chung, M.H.* (2015, Sep). Risk of cancer in patients with insomnia,
parasomnia, and obstructive sleep apnea:A Nationwide Nested Case-Control Study. Journal of Cancer,6(11),
1140-1147. (SCI)



e Kang, J.H., Sithole, T, Tseng, I.J., Chung, M.H.* (2015, May). Circadian Activity Rhythms and Sleep in Nurses
Working Fixed 8-hr Shifts. Biological Research for Nursing, 17(3), 348-355. (SCl)

e Chou, TL, Chang, LI, Chung, M.H*(2015, May). The mediating and moderating effects of sleep hygiene practice
on anxiety and insomnia in hospital nurses. International Journal of Nursing Practice, suppl2, 9-18. (SCI)

e Chung, K.H., Li, CY., Kuo SY,, Sithole T, Liu, WW., Chung, M.H* (2015, Apr). Risk of Psychiatric Disorders in
Patients with Chronic Insomnia and Sedative-Hypnotic Prescription: A Nationwide Population-Based Follow-Up
Study. Journal of Clinical Sleep Medicine, 11(5), 543-551. (SCl)

e Kung, PY., Chou, K.R,, Lin, K.C. Hsu, H.W., Chung, M.H.* (2015, Feb).Sleep Disturbances in Patients with Major
Depressive Disorder: Incongruence between Sleep Log and Actigraphy. Archives of Psychiatric Nursing, 29(1),
39-42. (SSCl)

e Chung,M.H*, Liu, W.l, Lee, H.L., Hsu, N. (2013, Nov). Selected Neurophysiological, Psychological, and Behavioral
Influences on Subjective Sleep Quality in Nurses: A Structure Equation Model. PLOS ONE, 8(11), €79529. (SCI)

Abstract

Circadian rhythm maintains over 24h a day and the light/dark circle is the most obvious time cues of it. The timing of
sleep takes a great part in circadian rhythm together with social cues, clock time, exercise, and food ingestion. There
are several negative influences on shift work such as shortened and disturbed sleep. Every day shift workers expose
to the 24h light/dark circle, but they possibly keep on circadian rhythms synthesized for alertness in accordance with
their shifts. Therefore, without any intervention in their circadian rhythm, shift workers often fail on getting used to

the sleep-wake schedule demanded by their occupation.

Studies found that endogenous melatonin not only can be measured to estimate circadian phase, but synthetic
exogenous melatonin also can be used to help shift workers adjust the shift circadian rhythm. Moreover, lights of
suitable and spectral composition or intensity have the same effect on human body’ s adaption to shift circadian
rhythm. To be more precisely, light treatment before the melatonin peak would delay circadian rhythm and advance
rhythm after then. Meanwhile, melatonin advances rhythm in the first half of biological night and delays them in the
latter half.

This lecture will first give an introduction to circadian principles and melatonin secretion within human sleep before
talking about how light exposure and melatonin affect shift workers’ circadian. We will discuss what we have done

for shift workers with research findings.
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® Tsai MJ,Hsu YL, Wang TN, Wu LY, Lien CT, Hung CH, Kuo PL, Huang MS. Aryl hydrocarbon receptor (AhR) agonists
increase airway epithelial matrix metalloproteinase activity. J Mol Med (Berl) 2014;92:615-28.

® TsaiMJ,Yang CJ, Kung YT, Sheu CC, Shen YT, Chang PY, Huang MS, Chiu HC. Metformin decreases lung cancer
risk in diabetic patients in a dose-dependent manner. Lung Cancer 2014;86:137-43.

*  Wu KL#, Tsai MJ#, Yang CJ, Chang WA, Hung JY, Yen CJ, Shen CH, Kuo TY, Lee JY, Chou SH, Liu TC, Chong IW,
Huang MS. Liver metastasis predicts poorer prognosis in stage IV lung adenocarcinoma patients receiving
first-line gefitinib. Lung Cancer 2015;88:187-94.

66



Tsai MJ, Wang TN, Lin YS, Kuo PL, Hsu YL, Huang MS. Aryl hydrocarbon receptor agonists upregulate VEGF
secretion from bronchial epithelial cells. J Mol Med (Berl) 2015;93:1257-69.

Chen CM#, Tsai MJ#, Wei PJ#, Su YC, Yang CJ, Wu MN, Hsu CY, Hwang SJ, Chong IW, Huang MS. Erectile
Dysfunction in Patients with Sleep Apnea--A Nationwide Population-Based Study. PLoS One 2015;10:e0132510.

Tsai MJ, Wu PH, Sheu CC, Hsu YL, Chang WA, Hung JY, Yang CJ, Yang YH, Kuo PL, Huang MS. Cysteinyl Leukotriene
Receptor Antagonists Decrease Cancer Risk in Asthma Patients. Sci Rep 2016;6:23979.

Tsai MJ, Chang WA, Tsai PH, Wu CY, Ho YW, Yen MC, Lin YS, Kuo PL, Hsu YL. Montelukast Induces Apoptosis-
Inducing Factor-Mediated Cell Death of Lung Cancer Cells. Int J Mol Sci 2017;18:1353.

Abstract

Sleep apnea is the most common form of sleep disordered breathing characterized by recurrent cessation of
breathing during sleep, usually associated with intermittent hypoxia and sleep fragmentation. Some in vivo and in
vitro studies have shown that intermittent hypoxia might enhance cancer progression and metastasis. Although the
detailed pathophysiological mechanisms require further investigation, the association between sleep apnea and
cancer have been found in some cohort studies. In a study of Wisconsin Sleep Cohort, baseline sleep-disordered
breathing was associated with increased cancer mortality. Another clinical study from the Spanish Sleep Network
also demonstrated an increased cancer incidence in patients having higher percent nighttime with desaturation
than in those having lower percent nighttime with desaturation, whereas patients with higher apnea-hypopnea
index (AHI) did not have higher cancer incidence than those with lower AHI. Another study using Truven Health
MarketScan Research Databases, an insurance database in the USA, found a higher risk of pancreatic and kidney
cancers and melanoma in sleep apnea patients, whereas the risks of colorectal, breast, and prostate cancers were
lower in sleep apnea patients. The findings suggested that the associations between sleep apnea and cancer
might be different in various types of cancers. Further prospective studies are therefore critically needed to clarify
the impact of histological types and organ location of cancer, as well as the treatment for sleep apnea, on the

association between sleep apnea and cancer.
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® SuMC, Chen YC, Huang KT, Wang CC, Lin MC, Lin HC. Association of metabolic factors with high-sensitivity
C-reactive protein in patients with sleep-disordered breathing. Eur Arch Otorhinolaryngol. 2013 Feb; 270(2):749-54.

® HuangKT, Chin CH, Tseng CC, Chang HC, Chen YC, Wang CC, Lin MC, Lin HC, Su MC. The influence of obesity on
different genders in patients with obstructive sleep apnea. Scientific World Journal. 2014;2014:487215.

® ChenYC, SuMC, Liou CW, Liu SF, Chen CJ, Lin HC, Hsiao CC, Wang TY, Wang CC, Chin CH, Huang KT, Lin AS, Lin MC.
Co-upregulation of Toll-like receptors 2 and 6 on peripheral blood cells in patients with obstructive sleep apnea.
Sleep Breath. 2015;19(3):873-82.

® ChenYC, Chen TW, Su MC, Chen CJ, Chen KD, Liou CW, Tang P, Wang TY, Chang JC, Wang CC, Lin HC, Chin CH,
Huang KT, Lin MC, Hsiao CC. Whole Genome DNA Methylation Analysis of Obstructive Sleep Apnea: ILIR2, NPR2,
AR, SP140 Methylation and Clinical Phenotype. Sleep. 2016 Apr 1;39(4):743-55.
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® ChenYC, Chen KD, Su MC, Chin CH, Chen CJ, Liou CW, Chen TW, Chang YC, Huang KT, Wang CC, Wang TY, Chang
JC, Lin YY, Zheng YX, Lin MC, Hsiao CC. Genome-wide gene expression array identifies novel genes related to
disease severity and excessive daytime sleepiness in patients with obstructive sleep apnea.
PL0S One. 2017 May 17;12(5):e0176575.

Abstract

Tumor hypoxia is a condition of insufficient oxygen to support metabolism

which occurs when the vascular supply is interrupted (acute, cyclic), or when a tumor outgrows its vascular supply
(chronic, stable). It is a negative prognostic factor due to its association with an aggressive tumor phenotype and
therapeutic resistance. In parallel with cyclic hypoxia phenomenon in cancer, chronic intermittent hypoxia (IH)
with re-oxygengation characterizes obstructive sleep apnea (OSA), which has recently been implicated in increased

incidence and more adverse prognosis of cancer.

The application of IH patterns in OSA-related cancer studies is delivered both to living mice in vivo and directly to the
cellsin vitro. Interrogating identical animals subjected to an environment that only differs in the oxygen content of
the breathed air (IH versus normoxia) has provided solid evidence into the specific effects of IH on
cancer—particularly in cancer progression (tumor growth and metastasis). Similarly, implementation of sleep
fragmentation (SF) paradigms has begun to unravel the potential role of sleep disruption in cancer biology. In vivo
and in vitro IH not only exert local effects in the tumor cells per se, but also elicit changes in the host immune and
metabolic responses, and pro-inflammatory and angiogenic molecules are released from different tissues and

organs contributing to the oncogenic processes.

Oxidative Stress from overproduction of reactive oxygen species (ROS) in IH conditions is the first step involved

in mutagenesis, carcinogenesis and aging. IH induces chemoresistance through the activation of ROS mediated
anti-apoptosis pathway, and induces lung tumor malignancy through cyclooxygengase 2/PGE2 pathway.

Hypoxia Inducible Factor (HIF)-1-dependent signaling increases tumor angiogenesis and vasculogenesis through
augmenting VEGF transcription and SDF-1 secretion by cancer stem cell. IH response pathways result in cancer cells
acquiring epithelial-mesenchymal transition (EMT) and stemness through HIF-1a and HIF-2a. IH impairs cytotoxic T
lymphocyte development, and recruits immunosuppressive cells, including tumor-associated macrophage(TAMs)
with shift to M2 polarization. Surprisingly, fragmented sleep per se accelerates tumor growth and progression
through recruitment of tumor-associated macrophages and toll-like receptor 4 signaling, and induces altered CD8+

T-Cell lymphocyte function.

Alimitation of the studies investigating IH is the lack of consensus and homogeneity in the magnitude and

frequency of IH exposures in both cancer and

OSA-related studies. Second is lack of considering if there is any addictive effect of IH plus concomitant intermittent
hypercapnia or IH plus SF? In the future, further research may focus on early identification of OSA patients at high
risk for malignancy, effective prevention of tumor progression, and reduction of treatment resistance in patients with
both OSA and cancer.
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® Chan PC, Wei CY, Hung GU, Chiu PY. Reduced vascular risk factors in Parkinson’ s disease dementia and
dementia with Lewy bodies compared to Alzheimer’ s disease. Brain and Behavior 2018. DOI: 10.1002/brb3.916.

* Chiu PY, Hsien Hsu MH, Wang CW, Tsai CT, Pai MC. Visual hallucinations in Alzheimer’ s disease is significantly
associated with clinical diagnostic features of dementia with Lewy bodies. PLoS One. 2017; DOI: 10.1371/
journal.pone.0186886.

Hung GU, Chiu PY. The Value of 99mTc-Trodat-1 SPECT for Discriminating Dementia with Lewy Bodies and
Alzheimer s disease. J Nucl Med 2017; 58 (supplement 1): 1279.

® Chiu PY, Wang CW, Tsai CT, Li SH, Lin CL, Lai TJ. Depression in dementia with Lewy bodies: A comparison with
Alzheimer’ s disease. PLoS One. 2017; 12(6): e0179399.

® Chiu PY, Teng PR, Wei CY, Wang CW, Tsai CT. Gender difference in the association and presentation of visual
hallucinations in dementia with Lewy bodies: a cross-sectional study. International Journal of Geriatric
Psychiatry. 2017. DOI: 10.1002/gps.4706.
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® Chiu PY, Tsai CT, MS, Chen PK, MD, Chen WJ, MS, Lai TJ. Neuropsychiatric symptoms in Parkinson’ s disease
dementia are more similar to Alzheimer’ s disease than dementia with Lewy bodies: a case-control study. PLoS
One. 2016; 11(4):e0153989.

Abstract

The fourth consensus criteria for the diagnosis of dementia with Lewy bodies (DLB) has been published in June
last year. The newer criteria have some important changes of the clinical features and indicative biomarkers for the
clinical diagnosis of DLB. Compared with the previous consensus criteria, fluctuation of cognition, recurrent visual
hallucinations, spontaneous parkinsonism, and decreased dopamine receptor uptake are not changed of their
status. However, REM sleep behavior disorder (RBD), clinically or polysomnography (PSG) study proved, has been
proposed as a core clinical diagnosis feature as well as an indicative biomarker based on the findings that RBD may

increase the sensitivity and specificity for the clinical diagnosis of DLB.

However, there is still no molecular imaging that targeting alpha synuclein which is regarded as the primary
pathological abnormality of DLB. In recent years, [123I]meta-iodobenzylguanidine (MIBG) myocardial scintigraphy
has been used for visual assessment of the sympathetic nerve terminals, based on the fact that MIBG, a
noradrenaline storage analogue, shares the same metabolic pathways as noradrenaline. The decreased cardiac
uptake of MIBG in LBD as well as iRBD reflects the postganglionic cardiac sympathetic denervation. MIBG cardiac
scintigraphy has been also proposed as a method to differentiate between DLB and AD. There are several other
studies that support the evidence of MIBG imaging for the clinical differential diagnosis of DLB from other
neurodegenerative disorders. Therefore, it becomes one of the indicative biomarkers for the diagnosis of DLBin
the fourth consensus criteria. Since decreased cardiac uptake of MIBG in iRBD is also noted in few studies, the
combination of mild cognitive impairment (MCI), RBD, and reduced MIBG uptake should have become the most

important indicators for the prodromal detection of DLB.

Effectiveness of the current medication for AD, such as acetylcholinesterase inhibitors or memantine, on DLB is still
controversial. Fortunately, there are few countries agreed with the clinical use of donepezil in patients with DLB
and we hope there will be more clinical researches to develop new technics for the diagnosis and new drugs for the
treatment of DLB.
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* MyungJ, Schmal C, Hong S, Tsukizawa Y, Rose P, Zhang Y, Holtzman MJ, De Schutter E, Herzel H, Bordyugov G,
Takumi T (2018). The choroid plexus is an important circadian clock component. Nat. Commun. accepted.

* Myung J & Pauls SD (2017). Encoding seasonal information in a two-oscillator model of the multi-oscillator
circadian clock. Eur. J. Neurosci. in press.

® Azzi A, Evans JA, Leise T, Myung J, Takumi T, Davidson AJ, Brown SA (2017). Network dynamics mediate circadian
clock plasticity. Neuron. 93:441-450.

* Myung J, Hong S, DeWoskin D, De Schutter E, Forger DB, Takumi T (2015). GABA-mediated repulsive coupling
between circadian clock neurons in the SCN encodes seasonal time. Proc. Natl. Acad. Sci. USA. 112:
£3920-E3929.

* DeWoskin D, Myung J, Belle MDC, Piggins HD, Takumi T, Forger DB (2015). Distinct roles for GABA across multiple
timescales in mammalian circadian timekeeping. Proc. Natl. Acad. Sci. USA. 112: E3911-E3919.
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Abstract

The brain and spinal cord comprise an isolated environment immersed in cerebrospinal fluid (CSF). Circulation of
CSFisimportant for brain homeostasis, the composition of which varies in circadian fashion, following the body’ s
intrinsic ~24-h clock. Production and resorption of CSF are integral functions of the glympathic pathway that clears
brain metabolites from the interstitial fluid. As a consequence of intense neuronal activity during the day, synaptic
connections undergo sleep-dependent homeostasis, which also activates a lymphatic-like glial clearance system.
Therefore, glympathic clearance is sleep-dependent, not circadian clock-dependent. However, there appear

to be sleep-independent clearance mechanisms in the brain, and we discuss our discovery of strong circadian
clock activities in the choroid plexus (CP), the organ that produces CSF. The brain has multiple loci that maintain
autonomous circadian rhythmicity, but among all brain loci we examined, the most robust rhythmicity resides in
the CP. Along with the cerebral arterial pulsation, CSF production likely contributes to the glympathic clearance
system. The combined action of sleep-dependent and sleep-independent clearance systems is an interesting new
avenue of research for some neurodegenerative disorders such as Alzheimer’ s disease (AD), which can be caused
by accumulation of amyloid-f3. AD is strongly age-dependent, and it also manifests age-dependent desynchrony
between the sleep-wake cycle and internal circadian rhythms. We speculate that coordination of sleep and circadian

rhythms could be important in maintaining normal brain homeostasis and in reducing the risk of AD.
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