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Project Abstract:
Description Obstructive sleep apnea syndrome (OSA) is caused by the complete or partial

obstruction of the upper airway, leading to repeated episodes of apnea or
hypoventilation during sleep, accompanied by uncoordinated chest and abdominal
movements, excessive intrathoracic negative pressure, intermittent hypoxia, and
decreased blood oxygen levels, potentially even sudden death. This condition is
common among the middle-aged population, though its prevalence is often
underestimated due to underdiagnosis. In Taiwan, the prevalence among adult men is
4%, and among women, it is 2%. The progression of the disease involves both
structural and non-structural predisposing factors, making clinical symptoms varied
and complex. The intermittent hypoxia associated with OSA can lead to systemic
oxidative stress and a series of oxidative reactions, making it a risk factor for
cardiovascular disease, which explains why cardiovascular disease is the most
prevalent comorbidity in the OSA population. Other studies have found a strong
correlation between daytime sleepiness and emotional states in OSA patients. Previous
generational studies using drug-induced sleep endoscopy have shown that the upper
airway of OSA patients is more prone to collapse during the sleep cycle, with 81% of
collapses occurring behind the soft palate, 46.6% behind the tongue base, and 38.7%
in the hypopharynx. In normal individuals, the driving ability of the respiratory center

weakens during the sleep cycle, leading to a narrowing of the upper airway. However,

OSA patients often experience insufficient muscle responsiveness of the pharyngeal
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dilators or issues with fat accumulation due to aging, particularly during the REM
stage and in the supine position when muscle tone is at its lowest, making their upper
airway more prone to collapse. Therefore, sleep cycles and sleep positions affect
muscle tone and muscle responsiveness. Treatment options for OSA patients include
sleep surgery, continuous positive airway pressure (CPAP), mandibular advancement
devices, weight loss, and oropharyngeal muscle training.

Aim:

This project is an extension of Professor Hung Ching-Hsia's related project on the
same topic from 2014 (original project approval certification number: A-ER-103-168)
in the Department of Physical Therapy at National Cheng Kung University. Based on
the 2014 research outcomes, this extension aims to integrate sleep surgery and
multifocal interventions for neuromuscular re-education of the pharyngeal dilator
muscles to explore the individuality and specificity of clinical symptoms in patients.

Therefore, this study will be a controlled clinical trial.

Controlled Clinical Trial:
The study includes two aspects: clinical research and biomarker research, with the

objectives outlined as follows (Figure 1):

Clinical Research:

According to clinical examination of upper airway collapse sites, multiple
interventions, including surgery and neuromuscular re-education training of the
pharyngeal dilator muscles, will be implemented. The treatment modalities include
sleep surgery and orofacial myofunctional therapy, to investigate their clinical efficacy
for OSA. Using G power analysis, with a power level set at 80% and an alpha level at
0.05, the effective sample size is estimated to be about 28 subjects per group. The
planned number of subjects for the experiment is 35 per group. The experiment is
divided into two groups: the experimental group and the control group. The
experimental group includes (1) a post-upper airway surgery group undergoing 12
weeks of orofacial myofunctional therapy (n=35) and (2) an upper airway surgery
group (n=35). The control group consists of patients undergoing self-directed weight
loss, using CPAP, and waiting for mandibular advancement devices (n=35). Given that
the fabrication of mandibular advancement devices takes approximately 3-4 months,
relevant measurements will be taken during the waiting period. For patients
attempting self-directed weight loss, the principal investigator will inquire in the clinic
if they are willing to receive professional weight loss consultation. (1) If the patient is
willing, they will be referred to Dr. Chang Chin-Sung's weight loss clinic in the
Family Medicine Department. (2) If the patient is unwilling, they will receive

self-directed weight loss education materials, and a follow-up appointment will be

scheduled 6 weeks later in the ENT clinic to check the weight loss status. If weight
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loss is unsatisfactory, research assistant (physical therapist Lai Yi-Ju) will arrange
bi-weekly visits to measure weight and inquire about dietary status, providing food
diaries, weight control diaries from the Family Medicine Department, and exercise
diaries to ensure accurate recording and monitoring of weight loss. After 12 weeks, a
follow-up appointment in the ENT clinic will confirm the weight loss status. All three
groups will undergo pre- and post-intervention measurements and follow-up tests in a
longitudinal study design to assess the effectiveness of functional training in physical

therapy for post-surgical OSA patients.

Objective 1: Compare the different clinical outcomes between the two experimental
groups to evaluate the clinical benefits of surgery combined with orofacial
myofunctional therapy.

Objective 2: Based on drug-induced sleep endoscopy and CT scans, divide the
experimental group into three subgroups: soft palate collapse, tongue base collapse,
and hypopharyngeal collapse, and compare which subgroup shows the best clinical
benefits from the exercise training.

Objective 3: According to sleep study reports, conduct a 2x2 factorial analysis of the
experimental group based on sleep cycle (REM and non-REM) and sleep position
(supine and non-supine) to compare which subgroup shows the best clinical benefits
from the exercise training.

® Biomarker Research:

This study will measure biomarkers including 8-hydroxy-2-deoxyguanosine
(8-OHdG), malondialdehyde (MDA), superoxide dismutase (SOD), catalase (CAT),
nuclear factor kappa B (NF-«B), tumor necrosis factor-a (TNF-a), interleukin 6
(IL-6), and matrix metalloproteinase 9 (MMP-9). Previous literature indicates that the
repetitive ischemia and reperfusion injuries associated with OSA lead to excessive
production of reactive oxygen species (ROS), oxidative stress substances (such as
8-OHdG and MDA), and inflammatory precursors (such as TNF-a and IL-6), which
damage antioxidant capabilities. Oxidative stress substances can increase ROS levels,
which activate NF-«xB, a transcription factor that stimulates the production of
inflammatory precursors and regulates the transcription of MMPs. The activation of
TNF-a, IL-6, and MMP-9 can impair endothelial cell function, potentially leading to
cardiovascular disease. Research has shown significant increases in serum levels of
8-OHdG, MDA, NF-kB, TNF-a, IL-6, and MMP-9 in OSA patients, while antioxidant
stress substances (SOD and CAT) show significant decreases. MDA, NF-«kB, and
MMP-9 levels are highly positively correlated with the duration of nocturnal oxygen
saturation below 85%, and negatively correlated with the average blood oxygen
saturation. Additionally, MMP-9 levels are positively correlated with plasma IL-6 and

TNF-a levels. This study aims to understand the correlation between the severity of

OSA and cardiovascular disease risk factors and to explore whether surgical and
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exercise interventions improve these risk factors.

Objective 4: Investigate the correlation between the severity of OSA and
cardiovascular disease risk factors.
Objective 5: Examine whether exercise intervention improves cardiovascular disease

risk factors and mental state.

Innovative Rehabilitation Training Treatment Model for Upper Airway Surgery and Sleep
Apnea Syndrome - Multifocal Intervention Based on Pharyngeal Structural Positions

Week 0
Recruiting participants based on inclusion and exclusion criteria
Complete the participant consent form
Randomized Controlled Follow-up Clinical Trial
Pre-intervention Measurement
Measurement Parameters
1. Sleep-related
assessments
Control Group Surgery group Surgery + 2. CT
n=35 — myofunctional 3. Drug-induced slee
(n=35) g p
therapy (MFT)(n=35) endoscopy
) 4. Muscle function
Weégf,’hifl’oss Upper Airway Surgery 12-week therapeutic intervention tests
.. . of orofacial myofunctional 5. Biomarker test
Waiting for mandibular . ine G weeks aft
T N tralmng sta['t_m%! weeKks alter 6 Meﬂtal State
upper airway surgery .-
Week 6
Post-intervention or Post-surgery Measurement

Week 18

Follow-up Measurement

Figure 1. Experimental Flow Diagram

Experimental Equipment: Figure 2, Table 1

A) Primary Outcome Measurements:

® Sleep-related assessments:

i. PSG (Polysomnography) including sleep quality questionnaires: ESS (Epworth
Sleepiness Scale), PSQI (Pittsburgh Sleep Quality Index)

i1. Drug-induced sleep endoscope examination (DISE)

® Computed Tomography (CT)

B) Secondary Outcome Measurements:
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® Respiratory-related muscle function tests:

1. Tongue muscle (Genioglossus): lowa Oral Performance Instrument (Medical LLC,
Carnation, WA)

ii. Masticatory muscle function: Dynamometer

® Mental state assessment: Using the Hospital Anxiety and Depression Scale

(HADS) to understand the participant’s mood status over the past week.

The Hospital Anxiety and Depression Scale (HADS), developed by Zigmond and
Snaith (1983) for outpatient patients with physical illnesses, is a tool for measuring
anxiety and depression in patients with physical diseases. The scale has been
translated into multiple languages and widely used in clinical and research settings
(Quintana et al., 2003). The HADS consists of 14 items: 7 items for anxiety (HAD-A)
and 7 items for depression (HAD-D). Each item is scored on a four-point scale (0-3),
with separate scores for each subscale. Each subscale has a total score of 21, with
higher scores indicating higher levels of anxiety or depression. Scores of 0-7 are
considered normal, 8-10 indicate mild, 11-14 indicate moderate, and 15-21 indicate
severe anxiety or depression. For each subscale, scores of 0-7 indicate no anxiety or
depression, 8-10 indicate mild anxiety or depression, and scores of 11 or more indicate

the presence of anxiety or depression (Zigmond & Snaith, 1983).

® Molecular biology tests: Analyzing biomarkers in patient serum and cell
experiments, including Flow Cytometry, Western Blot, and Enzyme-Linked
Immunosorbent Assay (ELISA).

LI L LI

Initial Measurements at Measurements at Week 6 Measurements at Week
the Start of the Project of the Project Start 18 of the Project Start
1. Sleep-related 1. Sleep quality 1. Sleep-related
assessments questionnaires assessments
2. CT 2. Muscle function tests 2. CT
3. Drug-induced sleep 3. Biomarker test 3. Drug-induced sleep
endoscopy 4. Mental state endoscopy
4. Muscle function tests assessment 4. Muscle function tests
5. Biomarker test 5. Biomarker test
6. Mental state 6. Mental state
assessment assessment
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Figure 2. Sampling Procedure Description

Table 1. Detailed Sampling Description

MFT: Y/Surgery: Z/Control: O Week 0 Week 6 Week 18
Basic Data Collection

Age, Gender, and Volumetric Y/Z/O Y/Z/O Y/ZIO
Parameters

Confounding Variables

Medical History Record Y/Z/O Y/Z/O Y/Z/O
Medication Record Y/Z/O Y/Z/O Y/Z/O
Craniofacial Abnormality Y/Z/O Y/Z/O Y/Z/O
Examination Record

Sleep Clinical Symptoms Record Y/Z/O Y/Z/O Y/Z/O0
CT Y/Z/O Y/Z/O
Sleep-related Assessments

Polysomnography Y/Z/O Y/Z/O
Drug-induced sleep endoscopy Y/Z/O Y/Z/O
Mental state assessment

HADS Y/Z/O Y/Z/O Y/Z/O
Muscle function tests

Tongue Y/Z/O Y/Z/O Y/Z/O
Pharyngeal Lateral Wall Muscles Y/Z/O Y/Z/0 Y/Z/O
Masticatory Muscles Y/Z/O Y/Z/O Y/Z/0O
Others Y/Z/O Y/Z/O Y/Z/O
Biomarker test Y/Z/O Y/Z/O Y/Z/O

Experimental Procedures and Methods:

(1) Assessment Process:

® Experimental Procedures and Testing Items: The experimental steps primarily
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follow standard clinical procedures, detailed as follows:
1. Screening through the sleep clinic to determine if further sleep-related
assessments are needed (current clinical procedures).

il. Establishing the diagnosis of obstructive sleep apnea syndrome through
sleep examinations (current clinical procedures, requiring overnight sleep
studies at a sleep center).

1il. Participants agree to self-weight management, use CPAP, await the
fabrication of an anti-snoring dental appliance, or undergo sleep surgery.

1v. Recruiting clinical participants based on inclusion and exclusion criteria,
providing comprehensive study information, and informing participants of
their right to withdraw from the study at any time. Participants will
complete the consent form and will be orally introduced to the study
grouping method during the clinic visit. Participants will choose their group
based on personal preference and officially enter the clinical research study.

V. Using computed tomography (CT) and drug-induced sleep endoscope
examination to understand the pre-surgical pharyngeal anatomy.

vi. Performing tongue muscle function tests, recording the results to understand

pre-intervention functional indicators (approximately half an hour).

Vii. Conducting biomarker tests to understand pre-intervention biomarker
indicators.
viil. As detailed in Table 1, measurement parameters include sleep-related

assessments, mental state assessments, drug-induced sleep endoscope
examination, CT scans, respiratory-related muscle function tests, and
biomarker tests. Pre- and post-surgical measurements, as well as follow-up
measurements, will be conducted and repeated.

® Assessment Location: NCKU Hospital Physical Therapy Center

(2) Research Procedures and Participant Cooperation:

Collect basic participant information (body mass index, body fat, etc.), followed
by muscle function tests (muscle strength parameters, posture assessment) conducted
by a physical therapist. The treatment plan includes 12 weeks of post-surgical or
post-intervention orofacial myofunctional training, with pre- and post-surgical
measurements and follow-up tests (Figure 2). Measurement items include
drug-induced sleep endoscope examination and CT scans performed by a sleep
specialist, sleep assessments conducted by a sleep technologist, tongue muscle
function tests performed by a professional physical therapist, and blood collection by a

professional nurse. Blood samples (20 cc each) will be collected at Week 0, Week 6

after the start of the project or post-surgery, and Week 18 after the start of the project
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or post-surgery, totaling three blood collections.

Expected Results:

For obstructive sleep apnea syndrome (OSA), this study proposes invasive upper
airway surgery and non-invasive rehabilitation training. The invasive surgery targets
common upper airway collapse sites based on the pathological development
mechanisms of the condition, and post-surgery intervention involves muscle
re-education for pharyngeal dilators through exercise therapy. This approach is
expected to improve clinical symptoms of sleep apnea. Currently, sleep clinics provide
home-based education by specialized nurses, but lack professional physical therapists
for exercise training. This study aims to monitor and confirm the accuracy and
effectiveness of exercise training through continuous and regular therapy.
Additionally, the study will investigate the correlation between biomarkers and
clinical symptoms, and the relationship between OSA severity and cardiovascular
disease risk factors. The experimental design as a controlled study represents a
significant milestone in the development of interdisciplinary teamwork and will serve

as an important guideline for future clinical practice.

Statistical analysis:

Continuous variables are presented as mean and standard deviation (SD), whereas
categorical variable is presented as numbers and percentages. Kolmogorov-Smirnov
test was used to analyze the normal distribution of the variables. Due to the
non-normal distribution, Kruskal-Wallis test and Fisher’s exact test was used for
continuous and categorical data to compare baseline characteristics among the study
groups. Besides, the Wilcoxon signed-rank test was used to compare the pre- and post-
differences in demographic characteristics, questionnaire, sleep parameters and the
data of CT image. Linear regression model with generalized estimating equations
(GEE) was used to estimate (1) the difference in differences and the corresponding
95% confidence intervals (Cls) of pre-treatment to post-treatment changes between
the 3 groups and (2) multivariate adjusted effects of time in muscle strengths and
biomarkers. The working correlation matrix was defined as unstructured. P <.05 was
defined as statistically significant. All the statistical analyses were conducted by using
SPSS 17.0.
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Participant
Description

A) Participant or Sample Description:

Study Duration: From the date of ethical approval until December 31, 2022.
Type of Participants (e.g., normal controls or patients with specific
diseases): Please specify: Diagnosed with obstructive sleep apnea syndrome
(OSA).

Estimated Number of Participants or Samples: 105; Age range: 20-65
years.

Are participants selected by gender? o Yes: o Male o Female m No

If there is a possibility of pregnancy among participants, does the study
include pregnancy testing? o Yes m No

If participants are children or disabled individuals, please explain the
need for such participants:

Describe the relationship between the principal investigator and the
participants: 0 Teacher/Student m Researcher/Participant o Healthcare
Provider/Patient o Employer/Employee

0 Friend o Other, please specify:

Describe the recruitment method for participants: Participants will be
recruited from the ENT and sleep clinics at Cheng Kung University Hospital.
After diagnosis and evaluation, patients with obstructive sleep apnea syndrome
who consent to weight loss, use of CPAP, waiting for anti-snoring appliance
production, or undergoing sleep surgery will be approached by the principal
investigator, co-investigators, and research team. They will be given detailed
information about the research intervention, procedures, and risks, and will be

asked to sign a consent form. This will be a controlled experiment.

B) Main Inclusion and Exclusion Criteria:

1.

Inclusion Criteria:
o Age between 20 and 65 years.
o Diagnosed with mild to severe pure obstructive sleep apnea syndrome
by PSG sleep study.
o Epworth Sleepiness Scale score =10.
o Agreement to weight loss, use CPAP, wait for anti-snoring appliance

production, or undergo sleep surgery.

2. Exclusion Criteria:

o Smoking, alcohol, or drug abuse within the past year.

o Pregnancy.

o Severe obstructive or restrictive pulmonary disease.

o High-risk cardiovascular disease.

o History of central or peripheral neurological disorders that prevents
participation in exercise prescriptions.

o Musculoskeletal or psychological disorders that prevent participation in
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exercise prescriptions.
o Other non-respiratory sleep disorders.
o Coexisting central or mixed sleep apnea disorders.

C) Funding: The study will be funded by internal grants covering one CT scan, two
drug-induced sleep endoscopy examinations, and three blood sampling costs.
Follow-up visits, outpatient consultations, and surgical costs will be borne by the
patients.

D) Methods for Ensuring Confidentiality of Participant or Sample Data:

e During the Study: m Use codes instead of participant names 0 Other, please
specify:
o After the Study: m Research results and published articles will not include

identifiable participant information o Other, please specify:
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Institutional Review Board IR HREE SRR RR AQ95t
National Cheng Kung University Hospital B ARG HEELE &

138 Sheng-Li Rd, Tainan 704, Taiwan R.O.C. S &b TR 313858

TEL:886-6-2353535 ext.3635 FAX:886-6-2388190 E-mail;.em73635(@mail.hosp.ncku.edu. tw

Human Study Approval

Date: 2019.11.29
Title: Efficacy of oropharyngeal myofunctional therapeutic training for obstructive sleep apnea patients
after transoral robotic surgery
Protocol No/ IRB No: -- / A-BR-108-059
Period of Project: From 2019.11.28 to 2022.12.31
Period of Approval: From 2019.11.28 to 2020.11.27
Content/Version:
1. Protocol: Version: 3, Date: 2019/11/18
2. Informed Consent Form: Version 3, Date: 2019/11/18
3. Education Sheet: Version: 1, Date: 2019/9/6

Institute: National Cheng Kung University Hospital
Investigator: Dr. Cheng-Yu Lin (Department of Otolaryngology)
Co-Investigator: Professor Ching-Hsia Hung

Co-Researcher: Yi-Ju Lai

Approved Number of Participants: NCKUH: 105 persons. If the number of participants enrolled
exceeds the approved number, please submit an application for amendment and approval.

The Institutional Review Board of National Cheng Kung University Hospital (NCKUH) is organized
and operated according to the laws and regulations of ICH-GCP and of Central Competent Authorities.

This project is reviewed and approved by NCKUH IRB in 2019.11.28. The period of approval is granted
until 2020.11.27.

Regarding multi-period project, please submit the Interim Report before 2020.10.27. If the approval of
the interim report is not granted on its expiry date, except safeguarding the health of the participants, the
research is suspended.

Regarding completed project, the Final Report shall be submitted within three months of its approved
expiry date. Except for the health of the participants, all the procedures of the project shall be terminated
on its approved stated deadline.

If PI does not submit the Interim/Final Report on time, he/she will be recorded in the overdue list and
received the suspension/ termination notice from NCKUH IRB. The overdue list will be reported to the
IRB. After the resolution of the board meeting, NCKUH IRB will suspend all the new projects applied
by PI until the Interim/Final Report is submitted.

Please submit the Interim/Final Report in written form and send to NCKUH IRB office. The lastest
application forms can be downloaded in its website (http : // www.ncku.edu.tw/ ~nckuhirb)

Any changes or amendments to the project (including the project period), please submit an amendment
application to NCKUH IRB within its approved period. Any changes or amendments in any other way
will not be accepted. Before the approval of the amendment application, the project is carried out
according to its previously approved plan.

For some reasons projects granted approval by NCKUH IRB couldn’t be implemented, PI shall apply
for suspension/termination.

During or after the project is completed, please report any unfavorable occurrence in a human study
particant according to GCP.

Yours sincerely,
Ting-Tsung Chang M.D. 0:743_ E?ﬂ 5: é
Chairman 4 sl L 5
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U4 5% - 8800-4-07-002

Institutional Review Board BB ABEBmEmmxEix A103(1)
National Cheng Kung University Hospital E-ARAEGREELES®

138 Sheng-Li Rd, Tainan 704, Taiwan R.O.C. S o hT A 1385

TEL:886-6-2353535 ext.3635 FAX:886-6-2388190 E-mail:em73635 @mail hosp.ncku.edu.tw

Human Study Amendment Approval
Date: 2020.07.03

Title: Efficacy of oropharyngeal myofunctional therapeutic training for obstructive sleep apnea
patients after transoral robotic surgery

Protocol No/ IRB No: -- / A-BR-108-059

Period of Project: From 2019.11.28 to 2022.12.31

Period of Approval: From 2019.11.28 to 2020.11.27

Content/Version:

1. Protocol: Version: 6, Date:2020.06.09

2. Informed Consent Form: Version 6, Date: 2020.06.09

3. Add Diet Diary: Version: 1, Date:2020.06.09

4. Add Weight loss Education Sheet: Version: 1, Date:2020.06.03

5. Add Weight Management and Exercise Diary: Version: 1, Date:2020.06.09
Institute: National Cheng Kung University Hospital

Investigator: Dr. Cheng-Yu Lin (Department of Otolaryngology)
Co-Investigator: Professor Ching-Hsia Hung

Co-Researcher: Yi-Ju Lai

The Institutional Review Board of National Cheng Kung University Hospital (NCKUH) is organized

and operated according to the laws and regulations of ICH-GCP and of Central Competent
Authorities.

This project is reviewed and approved by NCKUH IRB in 2020.07.02. The period of approval is
granted until 2020.11.27.

Regarding completed project, the Final Report shall be submitted within three months of its
approved expiry date. Except for the health of the participants, all the procedures of the project shall
be terminated on its approved stated deadline.

If PI does not submit the Interim/Final Report on time, he/she will be recorded in the overdue list and
received the suspension/ termination notice from NCKUH IRB. The overdue list will be reported to
the IRB. After the resolution of the board meeting, NCKUH IRB will suspend all the new projects
applied by PI until the Interim/Final Report is submitted.

Please submit the Interim/Final Report in written form and send to NCKUH IRB office. The lastest
application forms can be downloaded in its website (http://nckuhirb.med.ncku.edu.tw/)

Any changes or amendments to the project (including the project period), please submit an
amendment application to NCKUH IRB within its approved period. Any changes or amendments in
any other way will not be accepted. Before the approval of the amendment application, the project is
carried out according to its previously approved plan.

For some reasons projects granted approval by NCKUH IRB couldn’t be implemented, PI shall apply
for suspension/termination.

During or after the project is completed, please report any unfavorable occurrence in a human study

particant according to GCP.
2P~
Yours sincerely,

Ting-Tsung Chang M.D. y

Chairman

Institutional Review Board
National Cheng Kung University Hospital
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Institutional Review Board BImA R EEERMEER A107(1%Y
National Cheng Kung University Hospital FABHREGELEELE &

138 Sheng-Li Rd, Tainan 704, Taiwan R.O.C. 7.4 @ kA 213858

TEL:886-6-2353535 ext.3635 FAX:886-6-2388190 E-mail:em73635(@mail.hosp.ncku.edu.tw

Interim Report Approval
Date: 2020.10.27

Title: Efficacy of oropharyngeal myofunctional therapeutic training for obstructive sleep apnea

patients after transoral robotic surgery

Protocol No/ IRB No: NCKUH-10902002/ A-BR-108-059
Period of Project: From 2019.11.28 to 2022.12.31

Period of Approval: From 2019.11.28 to 2021.11.27

Institute: National Cheng Kung University Hospital
Investigator: Dr. Cheng-Yu Lin (Department of Otolaryngology)

The Institutional Review Board of National Cheng Kung University Hospital (NCKUH) is organized
and operated according to the laws and regulations of ICH-GCP and of Central Competent
Authorities.

This project is reviewed and approved by NCKUH IRB in 2020.10.27. The period of approval is
granted until 2021.11.27.

Regarding multi-period project, please submit the Interim Report before 2021.10.27. If the approval of
the interim report is not granted on its expiry date, except safeguarding the health of the participants,
the research is suspended.

Regarding completed project, the Final Report shall be submitted within three months of its approved
expiry date. Except for the health of the participants, all the procedures of the project shall be
terminated on its approved stated deadline.

If PI does not submit the Interim/Final Report on time, he/she will be recorded in the overdue list and
received the suspension/ termination notice from NCKUH IRB. The overdue list will be reported to
the IRB. After the resolution of the board meeting, NCKUH IRB will suspend all the new projects
applied by PI until the Interim/Final Report is submitted.

Please submit the Interim/Final Report in written form and send to NCKUH IRB office. The lastest
application forms can be downloaded in its website (http : // www.ncku.edu.tw/ ~nckuhirb)

Any changes or amendments to the project (including the project period), please submit an
amendment application to NCKUH IRB within its approved period. Any changes or amendments in
any other way will not be accepted. Before the approval of the amendment application, the project is
carried out according to its previously approved plan.

For some reasons projects granted approval by NCKUH IRB couldn’t be implemented, PI shall apply
for suspension/termination.

During or after the project is completed, please report any unfavorable occurrence in a human study
particant according to GCP.
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Institutional Review Board AIRARERTRRMEBR A119(2eY
National Cheng Kung University Hospital E—ABFEGETELE &

138 Sheng-Li Rd, Tainan 704, Taiwan R.O.C. S & A 13858

TEL:886-6-2353535 ext 3635 FAX:886-6-2388190 E-mail:em73635@mail.hosp.ncku.edu. tw

Interim Report Approval
Date: 2021.10.26
Title: Efficacy of oropharyngeal myofunctional therapeutic training for obstructive sleep apnea

patients after transoral robotic surgery

Protocol No/ IRB No: NCKUH-10902002/ A-BR-108-059
Period of Project: From 2019.11.28 to 2022.12.31

Period of Approval: From 2019.11.28 to 2022.11.27

Institute: National Cheng Kung University Hospital
Investigator: Dr. Cheng-Yu Lin (Department of Otolaryngology)

The Institutional Review Board of National Cheng Kung University Hospital (NCKUH) is organized
and operated according to the laws and regulations of ICH-GCP and of Central Competent
Authorities.

This project is reviewed and approved by NCKUH IRB in 2021.10.26. The period of approval is
granted until 2022.11.27.

Regarding multi-period project, please submit the Interim Report before 2022.09.27. If the approval of
the interim report is not granted on its expiry date, except safeguarding the health of the participants,
the research is suspended.

Regarding completed project, the Final Report shall be submitted within three months of its approved
expiry date. Except for the health of the participants, all the procedures of the project shall be
terminated on its approved stated deadline.

If PI does not submit the Interim/Final Report on time, he/she will be recorded in the overdue list and
received the suspension/ termination notice from NCKUH IRB. The overdue list will be reported to
the IRB. After the resolution of the board meeting, NCKUH IRB will suspend all the new projects
applied by PI until the Interim/Final Report is submitted.

Please submit the Interim/Final Report in written form and send to NCKUH IRB office. The lastest
application forms can be downloaded in its website (http : // www.ncku.edu.tw/ ~nckuhirb)

Any changes or amendments to the project (including the project period), please submit an
amendment application to NCKUH IRB within its approved period. Any changes or amendments in
any other way will not be accepted. Before the approval of the amendment application, the project is
carried out according to its previously approved plan.

For some reasons projects granted approval by NCKUH IRB couldn’t be implemented, PI shall apply
for suspension/termination.

During or after the project is completed, please report any unfavorable occurrence in a human study
particant according to GCP.
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