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Masaki Kobayashil:2, Saki Une2, Hisao Hara3, Miwako HondaZ
(1. Internal Medicine, Unity Hospital, Rochester Regional Health, Rochester, USA
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Abstract

Aim:

This study aimed to assess the trends in psychotropic drug prescriptions among elderly
residents with dementia following the continuous implementation of multimodal
comprehensive care communication skills training for staff in a long-term care facility.

Methods:

This retrospective single-center cross-sectional study utilized the database of an urban
public hospital that included a long-term care facility. The data were collected from 2016
to 2020. All 130 staff members at the hospital (52 nurses, 48 professional caregivers,
seven rehabilitation staff members, three physicians, and three pharmacists) initiated
multimodal comprehensive care communication skills basic training from October 2014
to December 2015, which was followed by continuous monthly training until the end of
2020. Antipsychotic prescription rates for residents aged over 65 years with dementia
were measured throughout the study period.

Results:

A total of 506 eligible residents were identified, the median age was 86.0 years (IQR:
81.0-90.0), and 283 (55.9%) residents were females. The prescription rates for
psychotropic drugs among residents with dementia decreased significantly (43.5% in
2016, 27.0% in 2020; p=0.01). Notably, the percentage of patients prescribed anxiolytics
decreased significantly (from 4.7% to 0.0%), while the percentage of patients receiving
antipsychotic drugs, hypnotics, antidepressants, or antiepileptic drugs remained
unchanged over time. The prescription rates for antidementia drugs significantly
decreased from 15.3% to 4.0%.

Conclusion:

The prescription rates of psychotropic drugs were significantly reduced following
multimodal comprehensive care communication skills training for staff at a long-term
care facility. The improvement in communication skills among staff at long-term care
facilities has a tangible impact on reducing drug use among elderly residents with
dementia.
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Introduction

Dementia is a syndrome that involves deterioration in cognitive function beyond what
might be expected from the usual consequences of biological aging [1]. Currently, more
than 55 million people live with dementia worldwide, and nearly 10 million new cases
are diagnosed every year [1]. Behavioral and psychological symptoms of dementia
(BPSDs) are crucial features in the clinical course of dementia in older adults [2].
BPSDs include agitation, depression, apathy, psychosis, aggression, sleep problems,
wandering, and a variety of inappropriate behaviors [3]. One or more of these
symptoms will affect nearly all people with dementia over the course of their illness [3].

BPSDs are also associated with earlier institutionalization, and ultimately, most

residents in long-term care facilities have dementia [4].

Although nonpharmacologic approaches should be used as the first-line treatment for
managing BPSDs [3], psychotropic medications (i.e., antipsychotic drugs,
sedatives/hypnotics, antidepressants, and benzodiazepines) are commonly
administered to older adults with dementia in long-term care [5]. However, older
adults are highly vulnerable to the adverse effects of psychotropic medications [5].
Antipsychotic drugs are often prescribed with the aim of controlling BPSDs in older
adults with dementia; however, the prescription of antipsychotic medication may be an
ineffective and potentially dangerous strategy because of side effects, including
increased risk for mortality and cerebrovascular events [6]. Antipsychotic drugs,
antidepressants, and benzodiazepines are consistently associated with a greater risk of
falls in older adults [7]. The incidence and prevalence of antiepileptic drug (AED) use
among people with dementia are high [8]. While AEDs are used not only for seizure
control but also for neuropathic pain, migraine prophylaxis, and control of BPSDs,
AED users with dementia have been found to have an increased relative risk of death
and cerebrovascular events compared with nonusers with dementia [8]. Administering
psychotropic drugs is often viewed as a reliable solution to control behaviors when staff
are faced with time restraints, have minimal knowledge of behavioral approaches, and

perceive that psychotropic drugs are efficacious and low risk [9].

A previous systematic review and meta-analysis indicated that psychosocial training
and support for nursing home staff significantly decreased the prescription rate of
antipsychotic drugs. However, no study has shown a significant reduction in the
prescription of psychotropic drugs, including sedatives/hypnotics, antidepressants, and
benzodiazepines [10]. A program with a person-centered care approach in the United
Kingdom showed a significant reduction in the proportion of residents receiving
antipsychotics in the intervention group (23.0%) compared to the control group (42.1%)

after 12 months [11]. On the other hand, the implementation of a person-centered care
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approach did not reduce antipsychotic prescriptions in German nursing homes [12]. A
study in Germany reported that a person-centered care approach was not implemented
to the desired extent due to differences in the health care systems in the United
Kingdom and Germany and contextual factors such as staff and time constraints [12].
To our knowledge, there is a lack of research on effective interventions to significantly

reduce psychotropic drug prescriptions in older adults with dementia in long-term care.

Previous studies have suggested searching for the underlying causes of BPSDs and
applying nonpharmacological interventions, including staff training and environmental
changes, prior to prescribing psychotropic drugs [13]. Moreover, interventions that aim
to improve prescription should involve a broad approach that targets the skills of care
staff, strong communication, collaboration, and equitable decision-making [14]. In
particular, staff communication during dementia care and the relationship between
staff and residents directly affect residents’ challenging behaviors [15]. A previous
study evaluated a staff communication training program that included in-person
training sessions with videos, vignettes, and role-playing focused on fulfilling resident
communication needs, identifying and reducing elderspeak, and practicing effective
dementia communication practices [16]. Education training significantly decreased
antipsychotic medication use from 20.7% to 15.8% [16]. However, this study focused on

antipsychotic drugs and may have included residents without dementia [16].

Several studies have shown that training health care workers in multimodal
communication skills has the potential to reduce BPSD and improve the overall well-
being of individuals with dementia [17]. One notable care methodology called

Humanitude, developed by Gineste and Marescotti in 1979 [18.19], offers a multimodal

communication technique based on a humanist philosophy that emphasizes respect for
individual liberty, autonomy, and dignity [18]. Humanitude adopts a relationship-
centered and compassionate care approach, focusing on the following four pillars: gaze,
talk, touch, and assistance with standing up and providing care in one sequence
divided into five steps [18]. This methodology has demonstrated its effectiveness in
reducing agitation and psychological symptoms among individuals with dementia.
However, to date, no study has specifically evaluated the effect of this methodology on

medication use for people with dementia.

The purpose of this study was to analyze the effect of a multimodal comprehensive care
methodology training program on the use of psychotropic drugs in a long-term care
facility. The training program was provided to all staff members in a long-term care
institution. By investigating the impact of the training program on medication use, we

aimed to gain insights into the potential benefits of the methodology in reducing the
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reliance on psychotropic drugs and improving the overall well-being of individuals with

dementia.
Study design and setting

A retrospective single-center cross-sectional design was used to collect data from
January 2016 to December 2020 from the database of Koriyama Medical Care Hospital.
Located in Koriyama, Fukushima Prefecture, Japan, this hospital serves as a 120-bed
long-term care facility. Throughout the study period, the hospital employed internal

medicine physicians and part-time psychiatric physicians but lacked geriatricians.

From October 2014 to December 2015, all staff members (including three physicians,
52 nurses, 48 professional caregivers, seven rehabilitation staff, three pharmacists, and
15 clerks) underwent the basic training program of the multimodal comprehensive care
methodology. In this study, a multimodal comprehensive care methodology training
program was developed for all staff at a long-term care institution to teach the
multimodal communication skills used in long-term care. The program includes
lectures on the philosophy of the methodology and the basics of communication skills,
demonstrations, video learning, role-playing workshops, and bedside training. This
training is designed to equip staff with the necessary skills to care for residents with
dementia in a long-term care facility. This training was facilitated by three certified
instructors, consisting of one nurse and two professional caregivers, all of whom
completed a 10-week training program on teaching Humanitude. Following the initial
training, hospital staff received monthly continuous training in the methodology,

continuing through the end of 2020.
Data collection and participants

The data were collected using the electronic medical records system of Koriyama
Medical Care Hospital. Information on age, sex, medical history, care need levels under
the public long-term care insurance system in Japan, and medication use during
hospitalization was retrieved from electronic medical records. The study included
residents aged 65 years or older who were admitted to the hospital between January
2016 and December 2020 and who had a diagnosis of dementia. Residents who were
admitted multiple times during the study period were treated as separate residents.
The need for individual informed consent was formally waived by the institutional
medical ethics committee because only data from medical records were used and the
patients were not contacted directly. However, we displayed an opt-out statement on
the webpage of the hospital to inform patients about the study and to provide the
opportunity for patients to decline the use of their data. Three researchers (MH, MK,

SU) reviewed and analyzed the information on age, sex, care need levels, medication



[l 7 BFs )

use during hospitalization, and the Charlson Comorbidity Index (CCI) [20]. Regarding
medication data, we reviewed information on regularly scheduled and as-needed

medications prescribed for residents during their admission.

Psychotropic drugs included five categories based on the anatomical therapeutic
chemical classification system: antipsychotics, antidepressants, hypnotics, anxiolytics,
and antiepileptic drugs [21]. Antidementia drugs consisted of three
acetylcholinesterase inhibitors (donepezil, galantamine, and rivastigmine) and one N-
methyl-D-aspartate receptor antagonist (memantine). In this study, the collected data
on drug use included first-time, chronic, and as-needed prescriptions. The study
protocol was approved at the National Hospital Organization Tokyo Medical Centre

and the Koriyama Medical Care Hospital.
Outcome measures

The primary outcome of this study was the annual change in prescription rates of
psychotropic drugs for residents admitted from 2016 to 2020. The secondary outcome
was the annual change in prescription rates of specific categories of psychotropic drugs

and antidementia drugs for elderly residents admitted from 2016 to 2020.
Statistical analysis

The characteristic data of residents with dementia were analyzed using descriptive
statistics. Nonnormally distributed quantitative variables are presented as medians
and interquartile ranges (IQRs). The normality of the data was verified using the
Shapiro-Wilk test. Analytical statistics were used to assess the primary and secondary
outcomes. Changes in the prescription rates of each medication for residents admitted
from 2016 to 2020 were tested using the chi-square test. P<0.05 indicated statistical
significance. The prescription rates were compared between 2016 and 2020 using the
chi-square test. These analyses were performed using R statistical software version

4.0.2 (Vienna, Austria: R Foundation for Statistical Computing).

In Japan, the public long-term care insurance system categorizes frail older adults into
five levels of care need (levels 1-5), with higher numbers indicating more severe needs.
This classification is determined using a nationally standardized and validated
algorithm that evaluates both physical and mental care needs [22]. Research has
shown that older adults categorized at higher care need levels are more likely to be
institutionalized than those classified at level 1 or 2 [23]. In our study, 203 residents
(40.1%) were categorized as having a level of 5, while 187 residents (37.0%) had a level

of 4, underscoring the elevated care requirements among the enrolled residents.
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Trends in psychotropic drug use

Table 2 shows the trends in prescription rates of psychotropic and antidementia drugs
among residents. The prescription rates indicated the proportions of residents who
were prescribed psychotropic and antidementia drugs each year. In this study, some
residents were prescribed more than two psychotropic drugs simultaneously. The
prescription rates for psychotropic drugs decreased significantly from 37 out of 85
(43.5%) in 2016 to 34 out of 126 (27.0%) in 2020 (p=0.01) as illustrated in Figure 7.

Results

A total of 506 residents were enrolled in this study, and the demographic
characteristics of the residents are detailed in Table 7. Among these residents, 283
(55.9%) were women. The median age was 86.0 years (IQR: 81.0-90.0). Specifically, 157
(31.0%) residents were aged 75-84 years, while 307 (60.7%) were over 85 years of age.
The median Charlson Comorbidity Index (CCI) was 2.0 (IQR: 1.0-4.0), indicating

prevalent comorbidities among the participants.

The breakdown of psychotropic drugs reveals that the prescription rates for anxiolytics
decreased significantly from 4 out of 85 (4.7%) in 2016 to 0 out of 126 (0.0%) in 2020
(p=0.01). The prescription rates for antipsychotics slightly increased from 6 out of 85
(7.1%) in 2016 to 12 out of 126 (9.5%) in 2020; however, this difference was not
statistically significant (p=0.53).

The prescription rates for hypnotics, antidepressants, and antiepileptics decreased
from 17 out of 85 (20.0%) to 15 out of 126 (15.9%), from 7 out of 85 (8.2%) to 5 out of
126 (4.0%), and from 12 out of 85 (14.1%) to 12 out of 126 (9.5%), respectively, between
2016 and 2020. However, these decreases were not statistically significant. Moreover,
the prescription rates for antidementia drugs significantly decreased from 13 out of 85
(15.3%) in 2016 to 5 out of 126 (4.0%) in 2020 (p=0.003).

T

TABLE 1: Characteristics of the residents with dementia.
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TABLE 2: Trends in psychotropic and antidementia drug prescription rates for residents (2016-

2020).

Statistical analysis was performed using the chi-squared test. P=0.05 was considered statistically significant.
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FIGURE 1: The annual change in prescription rates of psychotropic
drugs for elderly residents admitted from 2016 to 2020.
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Discussion

This retrospective cross-sectional study offers significant insights into the impact of
comprehensive multimodal care communication training for staff in long-term care

facilities on psychotropic drug prescription rates for elderly residents with dementia.

Our study demonstrated a notable decrease in the prescription rates of psychotropic
drugs among elderly residents with dementia following comprehensive multimodal
communication training implemented for all staff members. At the outset of our study
in 2016, the prescription rate of psychotropic drugs was 43.5%, aligning with the rates
reported in a prior study focused on residents with dementia in Japanese long-term
care facilities [24]. A previous study on standard geriatric care reported no significant
change in drug utilization over a two-month period, with rates remaining stable
between 44.3% and 42.8% [24]. In contrast, our study revealed a notable trend over the
study duration, with the prescription rate of psychotropic drugs decreasing
significantly from the initial 43.5% to 27.0% in the four-year period. It is essential to
note that our multimodal care communication skills training initiative primarily aimed
to enhance communication strategies, reduce agitation and resistance to care among
residents with dementia, and foster improvements in their overall well-being,
participation, and mobility rather than specifically targeting psychotropic drug use

reduction [17,18]. The reason for evaluating psychotropic drug use after

communication training is related to the preventive nature of this training in reducing
the challenging behaviors of people with dementia that frequently lead to psychotropic
drug use. Previous studies have indicated that effective communication strategies can
significantly diminish episodes of agitation and aggression in dementia patients [17].
By equipping staff with improved communication skills, a prior study showed a
reduction in such behaviors, potentially decreasing the subsequent need for

psychotropic medications to manage these symptoms [17].

Crucially, our study stands apart from prior research by extending the intervention to
encompass all staff members within the long-term care facility rather than focusing
solely on specific professional groups. Unlike earlier studies that targeted training

towards select staff categories such as physicians, nurses, or pharmacists [10,13], our

approach involved training the entire staff responsible for resident care. This
collaborative engagement among all stakeholders as equal partners can effectively
diminish inappropriate antipsychotic prescriptions [9]. Previous studies have indicated
that managerial support, consistent staff routines, shared understanding among team
members, and interprofessional collaboration are pivotal factors that promote culture
change and streamline the deprescribing of psychotropic drugs for dementia patients

within nursing home environments [14,25]. By engaging all staff members in our
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communication training initiative, our objective was to foster a unified understanding
and collaborative synergy. This approach aimed to cultivate a holistic and integrated

care strategy for residents with dementia.

This was a retrospective single-center study, not a cluster randomized controlled trial
targeting nursing homes. However, a previous cohort study evaluating the prescription
of psychotropic drugs in 1201 residents with dementia admitted to 343 long-term care
facilities in Japan showed that the utilization of psychotropic drugs did not change
during the study period [24]. Our study suggested a potential clinical impact of
communication training on the use of psychotropic drugs among dementia patients.
Further randomized controlled trials spanning multiple facilities are essential to
corroborate the link between communication training and psychotropic drug usage in

this demographic.

The discussion also highlights the prevalence and prescription rates of specific types of
psychotropic drugs. Our findings revealed consistent prescription rates for
antipsychotic drugs, aligning with prior research on person-centered care

approaches [12]. Nevertheless, the prevalence of antipsychotic drug use in our study
was notably lower than that in studies on person-centered care from other

countries [11,12]. These disparities may stem from differing care methodologies, such

as the relationship-centered care advocated by the Humanitude approach in our
research, coupled with variations in staffing and time constraints. Person-centered
care emphasizes recognizing the unique individuality of each person in every facet of
care, tailoring both care practices and environments to suit individual needs, and
understanding behaviors from the perspective of the person with dementia. In contrast,

Humanitude prioritizes relationship-centered care [17.18]. The primary objective of the

Humanitude approach is to cultivate strong bonds between caregivers and care
recipients, fostering a shared sense of meaningful engagement throughout their

interactions [17.18]. Notably, staff often find greater satisfaction in their caregiving

roles when they perceive their caregiving techniques as impactful. Notably, due to
challenges such as limited staffing and time constraints, relationship-centered care as
promoted by Humanitude is sometimes viewed as more feasible for staff compared to
the intensive demands of person-centered care, a sentiment echoed in various studies

from Japan and beyond [17].

Furthermore, our study showed varying patterns of prescription rates for hypnotics,
anxiolytics, antidepressants, and antiepileptic drugs (AEDs). In our study, hypnotics
were found to be frequently prescribed among psychotropic drugs and their
prescription rates did not significantly change from 2016 to 2020; however, the
prevalence of hypnotics decreased (20% in 2016 to 15.9% in 2020). Fifteen percent of


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

[l 7 BFs )

residents in this study were prescribed hypnotics in 2020, which was slightly lower
than that reported in another study in Japan (22.6-25.1%) [24]. However, given the
prevalence of hypnotics reported in studies in Germany and Austria (9.9-13.3%), our
data on hypnotics in long-term care may suggest the importance of the appropriate use
of hypnotics in long-term care [26]. The prescription rates for anxiolytics significantly
decreased over time in our study. The prevalence of anxiolytic use in our study was

lower than that in a previous study in Japan and other countries [24.26]. One possible

reason for the 4.7% prevalence of anxiolytic use in 2016 could be the proactive efforts of
the hospital pharmacist to promote appropriate anxiolytic usage following the 2014
communication training. Although the prescription rates of antidepressants remained
statistically consistent throughout our study, declining from 8.2% in 2016 to 4.0% in
2020, this trend aligns with findings from a meta-analysis of five studies that similarly
found no significant impact of psychosocial interventions on antidepressant use [10].
Notably, our study's antidepressant prescription rate was substantially lower than that
in other international studies, where approximately one-third of nursing home

residents with dementia were prescribed antidepressants [13.27]. Although our study

revealed a decrease in the use of antiepileptic drugs (AEDs) from 14.1% in 2016 to 9.5%
in 2020, the initial prevalence of AEDs in 2016 was markedly higher than that in
another Japanese study, which ranged from 7.1% to 7.8% [24]. Given recent U.S.
research indicating a rising trend in AED prescriptions among dementia-afflicted
nursing home residents, our data underscore the critical need for judicious AED use in
long-term care and highlight the potential benefits of comprehensive communication

training for dementia care staff [28].

Finally, our study revealed a decrease in the prescription rates of antidementia drugs
during the study period. This finding contrasts with studies conducted in Denmark and

the United Kingdom that reported increased prescription rates [29.30]. We speculate

that the differences may be attributed to the management of behavioral and
psychological symptoms of dementia (BPSDs) in our study, as antidementia drugs are
used not only to improve cognitive function but also to address BPSDs. Furthermore,
most of the patients in our study had moderate to severe dementia, given that
approximately 80% of them had a care need level of 4 or 5. The severity of dementia
and individual tolerability may influence the cessation of antidementia drug use in

residents with severe dementia.

Several limitations should be discussed. First, the retrospective cross-sectional design
means that potential confounders, such as patient characteristics or staff training
levels, might influence the observed relationship between communication training and
psychotropic drug prescription rates. Although we did not pinpoint these factors, future

research should explore them further. Second, being a single-center study with a
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limited sample size could account for some nonsignificant findings. Third, we were
unable to compare the data between chronic and as-needed use of antipsychotics
because we collected data on first-time, chronic, and as-needed prescriptions without
capturing the reasons for prescribing psychotropic drugs to the residents. Finally,
while many psychotropic drugs might be unsuitable for older adults, our study could

not assess the appropriateness of prescribed medications due to data constraints.
Conclusions

The present study contributes to the growing body of evidence linking multimodal
comprehensive care communication training for staff in long-term care facilities to
reduced psychotropic drug use among elderly residents with dementia. Despite the
limitations inherent in our retrospective, single-center design, the findings highlight
the potential benefits of this training approach, emphasizing its role in fostering
relationship-centered care. To validate and expand upon our findings, future research,

particularly randomized controlled trials involving multiple facilities, is essential.
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Auditory Agnosia Caused by Bilateral Auditory Cortex Lesions due to
Herpes Encephalitis of An Infant but Cortical Deafness at Period of
Teenager Presenting Profound Hearing Loss with Normal ABR and DPOAE
-37 years follow up-

Kimitaka Kagal, Makiko Kaga23 and Mitsuko Shindo#

1. National Institute of Sensory Organs, NHO Tokyo Medical Center

2. Department of Neurology, Tokyo Metropolitan Tobu Medical Center

3. National Institute of Mental Health, National Center for Neurology and Psychiatry
4. Department of Social Welfare, Showa Omen’s University

Background:

There are two types of central auditory disorders due to pathology of the bilateral
auditory cortices in adult patients: auditory agnosia with residual hearing and cortical
deafness with total hearing loss. However, long-term hearing changes of auditory

agnosia in infants are unknown.

Materials and Methods:

A male patient incurred herpes simplex encephalitis at his age of 1 year and 3 months
which caused bilateral auditory cortex lesions resulting in his auditory agnosia with
residual hearing. We followed this patient until he was 38 years old. His brain MRI were
taken at different ages and his hearing abilities were repetitively evaluated by VRA,
pure tone audiometry, ABRs and DPOAE.

Results:

He was made a diagnosis of auditory agnosia caused by bilateral auditory cortex lesions
due to herpes encephalitis. His subjective hearing decreased over time from normal
hearing revealed by VRA and pure tone audiometry in childhood. At period of teenager,
he developed a profound hearing loss bilaterally manifesting cortical deafness although
auditory functions of his peripheral hearing organs and brainstem auditory pathways
were well preserved. Before his onset of herpes encephalitis, he could speak several
words. Thereafter, he was not able to speak nor comprehend spoken language and was
educated at a school for the deaf from kindergarten to high school by visually based
communication techniques such as cued speech, finger spelling, sign language, and
written language. Upon graduating from high school, he commuted to a day-care facility
where work continued to improve his communication using sign language and written

conversation.

Discussion and Conclusion:

The auditory agnosia in adult patients with bilateral auditory cortex lesions is mainly
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caused by bilateral cerebrovascular accidents. Bilateral auditory cortex lesions can
manifest as auditory agnosia., preservation of some residual hearing, or cortical deafness,
a total loss of hearing. In adults, auditory agnosia or cortical deafness is usually caused
by two episodes of cerebral infarction. However, in pediatric cases, auditory agnosia is
frequently caused by herpes encephalitis. Adult cases have been extensively studied but
long-term follow-up studies of pediatric cases have rarely been reported.

In this case report, we studied hearing changes based on our long-term experiences of a
male patient who, at a very young age, was diagnosed with auditory agnosia which
progressed to cortical deafness at period of teenager.

In conclusion, neuronal degeneration of bilateral medial geniculate body of the patient
may have occurred as a result of retrograde degeneration of auditory radiation due to

bilateral auditory cortex lesions and manifested cortical deafness.
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B, 20 REIZDIZV | BERAE X OV TR B3 2 BERMFTE, 72 5 N RE

PR 2 PR3 D A O LM 2E DN BRI ER, ZOMENBFEO B MIxtT 5227
HEEHRRBROEIUHEFE L TWD, RRIUIZB W T, &fn T LmiEAER, KA HKAEAR
B, IR, MR, s TIRRE R & T IR T R= o — 0k 2 RN O &
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ENRFEHT DI Loz,

AL

AZ VTV MR (Stargardt disease : STGD1) . Karl Stargardt (2L ¥ 1909 454) 6> TH
HEINTHRB T, BENPORIET DR ODBEDORWVEI A a7 4 O—D>ThHY | HHE
R (B1E) OB E & 5, 7 ERERIE, WIRIERIXMIRYE - EAT O IK T T,
HIEOL AT/ A L L2 HEERER TH D, P HEERIERH ZCIc 3 DB
DWTHEINTEY, (1) /NEHFER ™ (2) B AWIRIER 100 (3) BRIFER 12
ZOGENEROEEE EETHEICEBEE L TW S, B

STGD 1 i, HAVFIZ I, EBEEEMEL., Mtk L2 (RPE) OZEME. £ OE0 % e
HOPE (fleck) #2272 (M1), "L LAans, 3IE. 0, FEEWAL., BEXAEFLSEMN
BRI WD TIRIEWRBIAZ L5 2 =N 5N TEB Y . ABCAM Ein-ICEKT 5, #EEY
A ba7 g, $EAFFERY R b7 o — EII R AELSMICEE T ARBA A G T, T
4F"CIE ABCA4 BEEMEIE & MEFR T DI — i L 7e > T g, 120

X1 : #AERF] (STGD1)

1997 4212 ABCA4 (ATP binding cassette subfamily A member 4; OMIM: 601691) (23315
JH)/N Y T R 28 STGD1 BFIZIR X THIO THE S 100 £ D% 2000 Z#E 2 DN/ Y 7
¥ N OWEDFNTN D, T 15 FEEHE X D ERIRE - 53 RIS PRI O R DR AE R D |
[RI¥E RO IR RERBA DNBE R HEA T2, S HICF ORI E LT, WG, FAMBHE, &
BB E GLEERIBRT 7 a—FNaiiei e LT, BeKkEZR LA B EhTn
%, ?

AR TIE, STGDL DIFREA A3 = K L » FHAUMIIE 3T BURFHINITE - TIPS ISR 2 Y
TT, RHOMAZEGD TRlk s b,

1. ABCA4E&TF

ABCA4 AR 11349 6, 819 M K02 5720 | 2, 273 HDOT X J BEINS IR HIEH X B e o —
R RELSBHEOEWEIE T T, 50 Ho=r Y o &E&Te, LIRTIX ABCR & FETIL, ABC
TV AR—=Z—BInFA— =T 7 IV —ICB L. WEERNRIRERY NV Ex o
— K9 %, MABCAA 1X 2 DOREEE R A A > (TMD) . 2 D OWESHIEST % 5 1 7= flfash K A A
> (ECD), 2 2DX T LAF FiEA KA A > (NBD) A7 HiE&EE2F> (X2), 4!
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ABCA4 I HARIZOFTAA « $ERDIETT 4 A 7 BKITJRITE L, fHAIIED S RPE ~D L F/ A Rifii
EICEET 5, IRV A 7 LTl KL TEE LTz RV oRa—r 7o e iy
EUTeA— IV T U ALTFF—ud BERISERT 11-VALFF—VICHER I D,
2B = DA — L TG RALFF— L, KRR T F UL )— LT I (PE) ERES L.
N-retinylidene-PE & W) #HAIKATER L. ABCAA IZ XV F 4 A2 7 K~ & EFIICHE S
N5, F72, ABCAA IZRPEIZHE L~V THRIL, VFFT—LOFFHIZB N TS RO
BafHoTWnb EExZLN TS, 01

2. BEZHIRBEDTFAI=XA

ABCA B TIEZX DO TEHRER (RN TR ZAL, ZRETIZ 2,000 2% 53
Ty ERMESRTWS, T2 b50OERT, BV A T o HERITFAS A Fr T o
— AFEREER A ha T — W SRR R ORI E 72D, Fio, A v ko K
\ZBE9 5 ABCA4 XU 7 2 h OMEE B AN EA TE S, BHIEEA >~ e ARX, Zh
FTHHINTI 2ho7c STGD1 OBARER O—FBA T L, FIE DIV EER & BIfR
HEINDHN, ZTORMEREMET HOIXKIRE LTEHLY, !

ABCA4 IZ81T 5 T VAR T EEE AR, FEIRE CHEIENDOTMHICHEITT 2 KRB
R L, MIRSRICIEND ZENE, —F T, S AU ABRL PORERERIL, —
RAZIEEFRME T, EATHRER, HEITHBICIRE T2 2 080, 2B 2 L —Ho I X
Y AZEH (p. Leub41Pro/p. Alal038Val 72 &) (%, F/VAER L [F4%E 0 EE R HERERE % 5|
TEZTHBEERS D, P F, HAEMEE SNOEREBUEROMAEN D, ABCA
B R EDOSREIC A B2 5 L &5, Foveal sparing STGD1 (FS-STGD1: W% - th
DEEAFR STGD1) D K 9 72 BERY TIL, p. Arg2030GIn 72 XD I A L AEE N5,

12, 20

Fo, STOLITIERBERCAFEIZ L > TR D 7 7 U X —ERANGEEL, BAER BRI
JbK) TIHRBE R — MMFEREA TWDEN, TT VR, TVTHR, 77 U DR EICH
THMFEIIMIR E LTARL . ZEEM TORBBOBENRCEZE LY LT HIEE S
ROHMFENRRD TN D, b

I BT, Tk BEERER R #E T2 [EMRET LV (hypomorphic allele) | &>
ABNT AV HEHLMNIR->TEY, Zibld trans (ZHDBIDT LIV O EIEEIZEfHR 7 <
TR ZENT D EDRENTND, IO OBEEROMF L L L, EFEEAS
D DPHEREDME T LTUWA ABCAA Z o N7 (R AU ABHR) o, EFHELZ - Z 3
BN L TG (AT T4 ZAEHR) LW HERNETHND, 0D TRIEMER AR
Tholm AT T4 ALERY | ITHED nidi-gene OHHEISHINET v & A 12 L 0 JFEME & 55
HEnTnws, 3

ABCA4 DIHE R FE L ITFRRITEIC K 0 OB FIRSID> 6 N-ret-PE DEREN 5 F < WO T,
EALTF A RNEM L., MO EYE A2PE 238009 %, A2PE [ INIK ARSI, &5
WZIRWERE A RO A2E 2R L. Ml B2 (RPE) (VR 7 AF & L THEFE,. RPE 1%
REARA « MIISE, S HICIXEMIBOESE - WHEkEgl &4, o8

ABCA4 / v 77 b~ AR ED STGDL BT /LVEMTH Z DOFRRBIIZFH ENTWEHER, w7
ANITHEBDNFE LW & EEROEITRESBIETH L L IRAXRSH S, MxTE b
WZBITDLEX Y T o SR BGAEAT ClX, RPE OFEEIZSENT » TR OB DM E 5
T—AbHDLIEDRBINTEY, KEMFOIOLRHRHNLETHS, 2
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X 2 : ABCA4 BEMEIEIE D51 A I =X A

3. REABORKMK

STGD1 (X MARME DHEFTHEH OREERZ 2 U, IEIT/ NI O FHEIICE < BHPAER] T
ISEEOER (FVERRE) RABREF TIII A AEBRZNE S5, 2l s
FImEZIZ, RETE, BREt (FAF), A7 FZ /L KA A 0CT (SD-0CT), 35 L UHHE
B (ERG) 72 E ORI RRENEE THDH, > 2P Y TITIREF ANIEFR 22 & b
HU | HIMETOFIZ) DD b T HULE K RE A GBS, RPEDRFERALND Z &
N5, NNETEHEHICZ Ly 7 (AGE) BDRONABRNI ELH DN, EITE & HICHE
L. #RZEMmENEIT 5, 270

ERGIZFEAD L 3N THO THNZHH TH Y (Group 1 IXHBIHERER T DA THRED T4,
Group 2 [Z#EMRFEE 2 EWHFAYZ P12, Group 3 ITFFIA « SEIRDIRHIZRBEE 2 E VW o
TthE EnD, PURRHIHIEICATR ERG BH 2RO BRI BN T Le, M — T, IEW
ERG Z 7R L7=HBE D 9 BEFRANZHETT L7 DI 20% TH > 7=, 25 O43EITE A (51
Group 3 THAZEHEMNZ ) L LML, IBFENMAORRLHMICENTHAEHTHD, 1
WAETIE, RRABILIEICIIE T A R STGDL (FS-STGD1) & iEH & T\ 5b, 12 = Al
AR & UL B S LR - VT Y . SD-OCT TIXEMGDZ I T = — T TR T B
U, RPE RCRMEIEDOFEENTE L Z 2 SN TW5D, ZAUIx L, FE FS B Gl o1
Fa B 5 3 FI I 2> B FE8 B AV 5, PABCAA BEEMEIRE (21X 2 AL 5 2 DD F 72 5 REIBINFAE L,
B F/NY 72 OB HENRRLND Z EnD, KRBT O R 2 TREMEA RIE X
NTN5D,

4. BB

Stargardt J% (STGD1) @ HARFEMFICIE, FEEET OBEE & FRARSBRFEM SR O IC

BEE RS MERROLX 2T M) —H A U AR E LT, EHEES MR LR
[ProgStar] Tl 2560 ALLLOBERZE % Xt A& B L ORI S BERThz, ©

o OWZE TR, BARREOMIE & | FRRRERIZE L 72 FHEEOE W T U N 1 AFEE O R E

NHEEE X3, B I (FAF) B2 IZ81F 5 Definitely dark autofluorescent area (DDAF:

SERWEIHI) TN AL T U N Ak Tpotz, 9136
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% AW TIE, 224 R CEXAE 33 7%) 123 THIRZRED DDAF [HAE D V1% 2. 6 mm®
HEATHE XA 0. 51 mm® & S ALz, 2T Rim SR8 CIEL, #IH] DDAF ML 3. 93 mm®,
FRETHEIL0.76 mn® TH Y | WO T H IR DR & I ETHE I ET
HT ENRS T, o

FAF [139R BROMEGFREIT 23 M5 25 =2 ) 7 Fik e L T bIEEEOEWEHEE T
HY ., PIHIREDORKE JNTETTHIR L7200 5 5, B2 FE 7= SD-0CT 33 L OV 0CTA % H
WA ETiE, il =) 7Y 4 R (B2) OB HEEGZE EREZ (RPE) ZEfED 1.6 %
\ZEET A2 ERBH BN E 70 | SHIFZEMEDS RPE EE 56T D AlREME S R X7, 292
X 512, OCTA TIX EZ <2 RPE ZEMGET 2 1k 2 72 WRAG TS D I8 25 B BBy & 8122 S U, ABCA4
\Z &k DM/ R -RPE JRERNFEAET D 2 DR ENT-, *9B 2N DAL, 5% D
FEPRRREBR IC I 1T B RHMEFRIERI I b A HTH D,

5. IBET u—F

STGD1 [ X BAR fCHENL ST IRIRIEDFAE L7V, LU S BE DGR T 7 a—F 0
WFEBF R 8 B, 27 E7eIRIEIEI. SEYIRIE, MIIRBAEE, Bl HeE., S 612X
W7 07 — BB T 7o —FICETRATEY . TORTHEYBRIE TR b
EBLTWD, 3

e

HRIETIE, VT /A YA NVNTOREEWEARZMA D2 &, I ARED L H 72
RIS M LRI 2 L 95 Z ENRIFECTH 5, ° BRI, B4 v
A ODBERBIEISCHEEFEEORELZ2B L CLF /A4 R4 7 V2K %2 4 25 KA
(emixustat, ALK-001, LBS-008, STG-001, fenretinide, A1120 72 &) <. A2FE D&
F= Ml 2 BARE ULT-3AI (soraprazan, Avacincaptad pegol 72 &) 3z ohvsd, %<
DOIEANTEE 1/2 FHE 72135 3 BT TH Y | LBS-008 <° emixustat, ALK-001 7¢ &723RF
HThHD,

AR

FRIZ, BIEGI~OBHNED 5T Y, b MEMEEMIE (hESC) H kD RPE g% v 7z
BAEIRIE DS 1/2 AR 7E T LT\ 5, P JEE WL T MR O A1 2~ I R A
DEIEES AL, 12 AF 4 N2 (VA) odeEHmBs R ohizn, ~A4 27 a2 MY —(C
X DHEEERISGEIIMERR SN2 o T, BIWERNITERE S TR B9, fFEAIZ 1T RPE & 17411
ZRFCBET e bRt ST D, P E, BEEBEH kL (BMSC) % HW-ih
RO EECERP CTH Y . o HHFZETITEIISGED 76. 9%, IRBERECCEDS 61. 89D AEH] TH s
SNz, oo BUSC BEMFZE CIZBE b RBEEF chHh b,

BIETIER

ABCA4 SBInT- O FE (EHL) WIEDRIERIIE T~ U AT I 2 RIAMOLEE R L
TEY, B b~DOIGHNED 5TV D, P LavL, ABCAA IZIKE BT THY ., WHEH
WD T T JREET A VA (AAV) R X —TIXERPIRETH D, ZD7=d, L0 KRE
BOBBTEERD LT UA VAT X —03Bi% S 41, StarGen (SAR422459) D 1/2 8
AR TONTD, GMREOSGEITS b T, ZaMEICRHEIZ W O ORBRITFWIE T L

o, ®

EHICHERSE (AT "2 RT 4 7 A) TiE, EITHNS U CIRE AR ez 2 5
THHEDPFRESNTEY ., AV2 2T 7Y VB2 EATHE 1/2 KR
(NCT05417126) MNEITHTH D, b° ZIUTIRAMIL N HEIE X 72 IR HE C & M N O o #l i
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(B E 525 2 LT, SUEREREZ BEESIBRTH D,

Z DX DI, STED1IZHT HIERIEITIZ AN AHEA TR Y | EpRiEE PO
T AT T, RPN £ T RBAT —JIOG U7 e —F R MR ST 5,
A% O & B2V - HOMEORMIC X o T, STGD1 FBF ~D IR 72 1R LM
DEIFFS LD,

Nucleus Chromosame Gene

e covimg gpincen
o 4191 ABRCAS gote

X 3: EYIER L BLEFIBROT Fu—F

G i

STGD1 1 X/NR IS @l £ TRIE T A EM 22 BB TERIEE R CToH ¥ | ABCA4 B O fF K -
BRI AREDR RS CTH 5, BE 15 FEMOFEMRAENTIZ X 0 JRHESC B SR D BRAE A3 HE x|
BEE OB FEhfi S 7z, SH%ITEYRIEINZ ., Hil-7@8 5 FeEORBE RS
TW5,
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B

H#Y : Swept-Source Yo Tk (SS-OCT) fR#hE R ELEE (2B1F 5 Segment 7

U2 LA IR#EHE (segment AL) % fE & Composite 722 X D5 AE (composite AL) @
HIEMEIZ OV U, i 5 ROIRN L > X (I0OL) U —E A A~O ATl 5, Kane
X LV Hill-RBF 3.0 & & REFFHE XA~ DB A iR 2,
J7{E  NHO HR[EHFE > % — T, 201941 H)25 2020 4F 12 HORIZ, 71—
IOL # MW ANEFT & 2 7odfEf 2 x5 & Lz, 2 20 AL 1I23-5< Barrett
Universal II, Haigis. Hill-RBF 3.0, Hoffer Q. Holladay 1. Kane, 3 X' SRK/T O£
U K DRI PRI EE 2 b U7,

il SR ARWFSEIL 145 5EH, 145 R A %152 & L 7=, Segment AL (24.83 £ 1.89) (%, composite
AL (24.88 = 1.96, P<.001) LV HAEIZHED>7-, Bland-Altman 53#7 TlX, segment
AL & composite AL D Z=ZE DGl NA T ADG8H Hivlz, Segment AL 12555 < Hoffer
Q =, Holladay 1 X, SRK/T X CEHN7= SDE (Z£NhEh 0.52 T 1 47 % —[D], 0.54
D, 0.50D) %, composite AL [Z#-3< SD fi (Z#€+ 0.57D, 0.60D, 0.52D, P<.01)
K0 HEEITEN»- T,

f&am © Segment AL |E, composite AL & big L C, HIREEIR TITEL<, EIREEIRT
ZEN< EH S5, Composite AL % segment AL (ZE®E 3% Z & T, Hoffer Q =,
Holladay 1 7. SRK/T R CIIRIFSIE &M LS5 2 LB TX 5,

B

HNBEFI% O T THREEE L, (D) IOL EHGHRE o (68 3 fift, 2 4 XXk v
EfERFHROFEXA~OBITEET) . (2) IBOYFRHES X EMIZHIE T 54 MH
EAf oM L (3) HADE A LS MG EIHED DN T LI T AL AOHAIZRDL
s X957 I0L ofEm E, (4) ANBEFIROZeMN & TRIRTREM: 2 17 L S+ 2/ F
WA & 7 A A% 1-4 . BREICLVRE M ELE, ZLTENLOEHRIZLD
H PRI IRE L 7oK IR Z BB 5 BN O D O JR TG (E Tt 2 ek L 7=
fhi~EHEfr L, L. TR, =R, ZBRAR COEFTRELBET L ENAfEL o7, %
7o, EFHIIRENR R E ST IRE R (AL) MIEORER BICKRES 'L 5~T7, %
AR ELEE DR & G 1L, BEHO 10 FLLETH Y, SS-OCT %A & L= lELE
B, LV EMTE Y FEMEOmWENER RE R4 2 & RRHZ, ORI S K& <MW
ELTW3 9,
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BERAOIC, JE L7 ENS AL # R HT 2512, (1) IRERSKD H— O LY R34
fEH9 % 515 (Composite ) & (2) FIRERPDE MG ORI FHE X2 /5T 57
DIZEB DI R ZHE AT 5515 (segment AL) @ 27E3H 5 12-14, Segment AL

(Sum of Segment AL & &I %) HIEX, AIHEMkO EME2BITRA2RET D L0
IR D B OO, HERAIICIT X D IEMERIREK AL 42T 2 Z LIS T D 12-
14, 2L, ERDIFE A EDOFHENXIL, composite AL IZiEE L72HDOTHY, BT AV
M AL EHEHMEDOH S IOL sHEKIFEONTWD, Fo, HELZM ESELEEbild
segment AL OERD IOL EHGEHE RO E ~DFEM 7B >V CIEEEM A mahi S
TRV 12-14,

AFFETIE, SS-OCT DR E M E%EE 2 VT, composite AL & segment AL |2
3K 250 AL JIEHOZEEFF L, segment AL 75 N TAIFE— A D IOL JEHEHH X

(Kane Uk L OVHIll-RBF 3.0 20) &, Barrett Universal II (BUII), Haigis 3., Hoffer
Q =, Holladay 1 ., SRK/T X7 & DEEAFOFEXA~G 2 28B4 5HM LT,

Fik
2019 £ 1 A5 2020 4F 12 H oz, 1 ©—=xBfiAktET 7 VL IOL (Clareon. Alcon
Laboratories, Inc.) % T HWREE T &2 51T BAF 728808 2 15 7= FER 2 k5 & LTk
Al EITHR LT, AL, NHO HEEE ¥ —omiE s (R18-161) OkiR%
ZF, LY R E S OFANCHE > THEME ST, AFFEOBRIMEREL, IR IEE R
(CDVA) 73 20/30 LA, NATEIFINBOEMAN 4.0 7 4+ 47 % — (D) 28z 5, IRF
FATCIRIME OBEERE, EARIRAOHE (B : IRFEARE, APRE, AR, 3R,
ABIERIERERE) . AT R ERHRMEHE TE RV E T TE 20, iR £ 213k
DHEERAEDHE, & L,
W EE OMRA
EEFIT, RBPEEEREEIM LIS X 2@ OMETR LOMR 1~ AMOIREHRA
(7> RV R ERZEHWZ 5m T CDVA HIE, MPATBMSTRE, AEEd=ENE, REH
. BLOREMRA) 2% L7z, ANETRL, 2.2mm B0 B CASHAIDIE, Bk
{51473 L OV IOL FENFEAIFIZ L 0 7o, T X TOFMMTIANETIRZHM L 3 5%
B E 2 FE (TN 12 & - TEIRFEE T Tirbir-,
M Segment AL DFFHH
Composite AL I%, AT SS-OCT IR#HEHIERE (OA-2000, Ver.d, k— A —%tH)
ZHWTIREERE 21T, IREEOEHESEITEL 1.3496 L LTHRIILE, 612,
IRER PN D221 oy D IR TR 2 5 1.3837. RiFE/K 1.3695, /KAL{A 1.4051, 4TIk
1.83394 L LTH BT AV MBGOEISZEN L, 65253325 Z & T, segment AL %
FE L7, 20D ORITERITT X CIRER I E 2 E 0 & e GRS - EE Huv iz,
WIOL U —itH &7 — 2 Ik
BUII (V1.05), Kane, $ X O Hill-RBF 3.0 D EXIL, ZThENDOT =7 VA b2 b
(2021 = 5 A 18 H22 5 2021 26 A 16 HETIZT 7B R), BELHAHERT S A B
119.1 ZfEH L CTEHH L. Haigis. Hoffer Q. Holladay 1, 3 L' SRK/T ik, Excel &
Ty Ry—MCHE L, VU XEHBOREIZ, 4 2OF—7 Y —2K (Haigis,
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Holladay 1. Hoffer Q. 33X T SRK/IT ) TOAEITRIEETH 72728, T OWFIE Tl
HLTwAhw, ZhboXoLbry XEHILZ, #4742 ® I0L Con
(https://iolcon.org/lensesTable.php ) (29~ TRERE STV 5, THIFRZEX., & OJEITE
o, T OOXTHEAE SN TREITEZ Z LW TEI L (EO PRIEEZEIE., THILY
HIAORITHERZRT), FETHERZE ME), et TR E MAE), it
THREZE (MedAE), BEOTHEAZED SD #4Rcxt L TR L,
W HEAT

ﬁ’ﬁ%ﬁ’ﬁ?—ﬁ&iJMP Prov. 14.0.0 (SAS Institute Inc.) W CHEE L7z, 7 — X A DIE
*ﬁ%‘f X, Shapiro-Wilk IEFMEMREZHWTRHMEE L, 200 R 5ALE 252 AW TEXT

5 O JEITIE TR S & OBIROMENTIX, XSO & 5 thii e & Wilcoxonfi iE & FH M -, 2D
@/E\:fiéﬁhﬁleL%ﬁq:fﬂﬁj—ZD 72=®. Bland-Altmanf##T % v 72, Bland-Altman[X<ix,
EMEDZIZ2ODPEMEOEXEEZ N T T ey hZhbd, TOORTHE LIV EMERFZE

(SD) % t#sd 572912, Holladay 512 & » TRdal S 7= By w2 06 L7222, ¥
TN A XL, 2HEH OMedAEN0.25 DOEZBHT 5 & 9 IZRE L. AEAKYES%, Hat
HIkR H 7180%, HEHEMR7£0.45D & {0 L, 10402388 &4 L7, PEITZZEIE D=9
AR XA, FAEEPIE2Y0.06A0m DG E . FEIHICAE TH D LW Lz,

RS

145 3] 145 AR (3BPE 55 4. 2ot 90 44) (28T, segment AL % composite AL LV %
AEIZHE» -7 (0.054 = 0.070 mm, P< 0001) Bland-Altman fi##r T, 57i AL &
A AL OBICA DB S A T ADFD B, 95% —FBRA 1L 0.191~0.083 mm ThH > 7=,
I, AL 3MEINT 512240 TC, segment AL & composite AL OZENIERKT H Z & &R
R

BROEIT THRFERIZ, SRKIT XZFRS T XTOAXT, FETHERZEIT composite AL
XV Y segment AL DN EICDIeo7= (P <.001), Segment AL [Z£:-5< Hoffer
Q. Holladay 1. SRK/T X TEbn7-MED SD i (FhFh 0.52D, 0.54D, 0.50D) %
composite AL [ZF3< £XDE (£ 057D, 0.60D, 052D, P<.01) LY L HE
\ZA& 2 o> 7=, BU2, Haigis, Hill3.0. Kane @ FHIFEE X, composite AL & segment AL
M CHEBZZRID > 72 0A-2000 |25/~ X472 composite AL & g7 5 &, segment
AL Z AW _RCoOFHERIZE N T, HREER I bm s L v b7 < BIREE
IR Tl 2y L0 32 < Pl sz, JEIT PRS2 +0.25 D, £0.50D, £0.75
D. =1.0D UINDIERDEIE X, I E4 50.3%~58.6%. 71.7%~82.8%. 83.4%~95.9%.
89.7%~98.6% D#iFH Tl o 7=,

[Z4]

AHFFEIL, SS-OCT REHFEHIEEEE I K » TH LN MEK D composite AL 725 (fA 5,
B, KR, B TROIEITENS) Wi L CTHEI &5 segment AL 23, Y52 E 2 &
DRI LA IZ BR%E &7z BU2, Hill-RBF 3.0, Kane 72 Eo#ritA%z G e &M
IOL EHGFHREX ORI KT T HEL T T 5 72D # L7z, Segment AL #H /=%
A OJEYT TR X, Hoffer Q. Holladay 1, SRK/T RZ 35V Tld composite AL % U 7=
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BAE LD bENL TV, L L, BU2, Haigis, Hill-RBF 3.0, Kane 2B\ Tix, #HE
AL%ZEZ7 A M ALIZERE L TOREICARRYIGEITRO b ol

—7J7. composite AL & segment AL OHIEME B ARIZES L TlE, segment AL IR ARHHR
IRCE, MIREMRERTRECAEEINTEY . ZO/MRITEEHRE B L T1D 12-14,
Haigis IX composite AL @B EIRHAIE XD AL \CEHT 57 03TV X LEHDTHE L
7218, Zo7T )T U X AL, EIREHER C AL B2 @K L, MIREER C AL 5%
/NG9 %, segment AL (%, KHRHHE IR T? composite AL TH U5 AL i KiTAfh & |
FIRENR AR T AL o/ Nl A T 5, &KL LT, 025D, 0.50D, 1.0D LIND T
HFAZEZ FFOIROEIE 1. Z1E 1 50.83%~64.8%. 74.5%~86.9%.91.0%~99.3% TH V |
IO ORERIE, B 2,23,24 LRIk TH -T2,

AUFZEIE, b &b EH—-OFEIT#FEE H o AL (composite AL) OHIEZIT 5 SS-
OCT AR CHEE I ERE R D segment AL ZHH L, ZOHLWT LT Y XLDOTH
KB 2 5 L 790D CTOMFZE T d 5, He7 2 GHIE 2L 8 D B4 ISz S 4172 BUIL s L OY
Kane :i%, composite AL |Z %Aé’éﬁ_ﬁ& 725 TNDHIET Ths, BUIL ks LU Kane
KT segment AL Z 1 L7284, SD XM L7228, S EIORGE CIEHHY 72 2135
n7pinoi-, SS-OCT HIE "zjé%& J: > THE BN 5 segment AL 7 Kane .38 X OV Hill-RBF
K52 53 B U CORBHERIIARFIEDOF =72 HEk & S 2 5725, composite AL [Zxf
L Tsegment ALIZFALMENT 2 LM< 720 ALBEAD T2 E B RAMEANRHH 72D
ZD 250 AL ﬁtlﬂéi@ &7 IOL EHGHA RO FRIEREEICKIT T B L LV B 60
& UTORT IO, AL 2SR D0 S BOFEFI DL L T BB Th 5 L b,
AL T, AL 75>§E7‘£55E@N§J§&7ﬁxﬁﬁgnf:}b D (f - AL>26 28 31 IR, AL<22.5 %
10 iR). Haigis, Hill, Kane, BU2 X THEZEN 2\ E DFER LRS- DX, FEGED D
RN Te oD Th D AR EN RIE SN D,

KIFFNNTN L ODDR{EDH D, 1 DHIE, BREH—RET VA o Thy | H—
R 7 N—TNORED 72\ BNED % & T bl i/ N 72 BRI CTH U . Web ~—
ADFFERXO TH#FHS ) OREFIA 72 < | Wb £ 72 3RS e AR E RS A2 R OIRITIFE E A
EEEINLTOZRY, X0 KRB CEERAERIRE 2 & ToRin £ ZHasF7EIZ BV T, 5D
IOL #HHEXZ &G F UK T2 segment AL JHIE DB SN T S BIZHHE T 5 LHE
D, 2 081E, AL BT 24800k (A, K. Kk, Mg OFEEORTT
RITEIR & LTI “CZ?) @ AWFFERE R OIE ML, TIERER A — 0 —D350E L7 i =:1{E
ZIELWERELEBAICRON D, FIREBOEIRICOWTIH, 5B ISHICHET I HLE
N5,

[

SS-OCT HR#hE L E CTH 572 composite AL & segment AL DFE4 A L7,
segment AL [T composite AL & il U T, RHIREIRIR Ti3sE < | EIRER R TIXR o 72,
Segment AL |%, $5#T X & HW-#HA AL L i LT, Hoffer Q. Holladay 1. 35 &
O SRK/T KT K 2 JEYTRE R0 PRSI 2 7] E w7228, & BUIL K., Hill =i, Kane

TR EEIImE ST,
(RAFZENA 1L, J Cataract Refract Surg. 2024 May 1;50(5):492-497 [ZUXE, S 47z, )
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Plast Reconstr Surg Glob Open. 2024 Jul 19;12(7):e5990.
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<OHHL, Tre] IUAREEN L TERLL, ERICETTE L,

BETHLINHROEFELIICELRIETOKEOEZRICE) TS, ThE
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Problems of Speech and Swallowing in Human Beings, the Additional
Solutions with Regeneration, Instead of Just Anti-Aging

Koichi Tsunoda, M.D., Ph.D.
Department of Artificial Organs & Medical Creations/Otolaryngology
National Hospital Organization Tokyo Medical Center

Last 40 Years, I developed many novel therapies for voice problems with satisfactory
evidence to every citizen. With that, I simultaneously took care with phono-surgery for
voice problems of professional voice users including many top actors and singers in
Japan.

In contrast to other mammals, evolution has brought humans the long and flexible
vocal tract needed for speech. The human adult larynx is located in and has descended
through the neck, resulting in an effective articulatory system that has enabled the
ability to communicate through speech. As a result, humans must elevate the larynx
and move it anteriorly while swallowing to prevent aspiration. The vocal folds
themselves also participate in prevention of aspiration during swallowing by closing
the glottis. When aspiration does occur, action of the true and false vocal folds operates
as part of the cough mechanism to expel foreign bodies (water, food). Laryngeal
elevation and glottal closure are indispensable for human beings.

Anatomically and physiologically, atrophy of extrinsic and intrinsic laryngeal muscles
due to aging gradually weakens the functions of laryngeal elevation and glottal closure,
which causes hoarseness and aspiration. This results not only from glottal
incompetence, but also from lower position of the larynx and increased difficulty to
elevate it. Surgical solutions require strengthening the atrophic intrinsic and extrinsic
laryngeal muscles. Many techniques involving injections inside intrinsic laryngeal
muscles, and laryngeal elevation surgery have been developed but have disappeared.
In 1998, I developed a surgical solution for insufficient glottal closure for phonation
and aspiration called autologous transplantation of fascia into the vocal folds (ATFV),
that was within the new conception of regenerative medicine. We observed histological
changes and cell proliferation activity after ATFV, suggesting that fibroblasts
transplanted into the fascia do not degenerate but survive and proliferate in human
Reinke’s space. However, for Wermer’s syndrome, transplantation of fascia leading to
regeneration of vocal fold tissue, using a mechanism like stem-cell transplantation, was
not effective. That might have been caused by the aged state of the stem-cells
transplanted. Reproducible/promotable tissue transplantation is necessary.
Considering the swallowing function in the elderly, injection of
reproducible/promotable stem-cells into atrophic vocal folds may produce
improvements for glottal incompetence and injections into laryngeal elevation muscles
may produce improvements for laryngeal elevation in swallowing. This technique,

which prevents scar formation in the surrounding tissues, would be preferable to
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invasive surgical incisions.

In combination with these simple injections of stem-cells into weakened muscles,
drawing in the jaw during swallowing (easier laryngeal elevation by shortening the
distance between the oral cavity and the larynx) and maintaining speech as self-
rehabilitation (training to reinforce the glottal closure) may prevent future problems of
aspiration in the elderly. Furthermore, if velopharyngeal dysfunction (weakened
changes of soft-palate elevation for phonation and swallowing) is recognized, injection
into the muscle of soft-palate elevation with suitable training (training to reinforce the
soft-palate elevation) is necessary.

Before those solutions, it is necessary to individually evaluate swallowing and
phonatory functions as a medical check-up. To rejuvenate aged senses and muscles
with a view to improving an individual’s life as they age is important. For that, a novel
medical check-up program is needed to maintain and enhance quality of life, not only

for speech and hearing, but also for the function of the nose for smelling.
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Dysphonia After Taking Dietary Supplements
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BHREMEREOBED =D, FL R=y u & Z O SIVERITIBE 7,
BEOBBLANUMET Lol &3 EE R0 o7, AEHEICEAZ Y T
IRA VA E2—IZE Y WEOEOIZH LWV T U A b BRBRED T D HENE
LTWD Z & HH] %75:9:72607‘:0 BEZH 7TV A FORHAOHIEOERIHEAZ LIz L Z
A, 2[NS (2 U7z, MEBRVERESAETS L, APIPASHDS BRAFIC 72 0 |
W, 1%, @&I%@ﬁ%ﬁﬁ%bto#7)x/k®%ﬁ FHRME Y BRI B
DFERIT, AT TV BN T LB LR b~ 7 317 ATk LU THROWBEMHE RS %
mLTz, ITHEV T UV IRENEBEORZAEINTEY, FRE2HEBELTHY A=y
FFDARZNE B VDTV, BEARANILL60cm, KHEIE50kg, BMIIX19. 53 Th
D EEAEREI56kg THH N, VT L IIREITIKgThH -7z, HETHTHOEHEE
RALTWAZ b HY, FMRM2REECTHL Z EE2REB LT,

k1) Am J Med . 2023 May;136(5):e85-¢86.
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IEHFFIZ23561 T, 00000~11100Td - 7=,
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BE (110), AV FHEBLXOFEHRY —7O541% (01 1) FL L



[N Thigids - BB sEfT e ]

SNVF O TAGEHERLRY | AV TF T OV TR, B OEMALEIEIL softmax
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7 (Paste) Tx7-,

7) B AVT OFT RN £HT 572 SOAP B TOREEICE L Tk, EMPANE%E
sl L7z BT, MR ITIL, ZOFEEMERTFT 201, BEfFOFELRI T TH L,

ER

OB TIE, EMAF—R—RAD LR BRESALFTEET DL LETZ0N, 47

LH RS L TIERW, S OICHREMERI OB TIX, TRE] EWOEERDH Y |
ZDOHEITIE, MFITERICF —R— o, T OLE ORI S BERNAEDOZFEN
Thohd Z EMB, FiFe LT, frild, L@Erkbo Trb s CTEMAF —FR— %
AL TANTHZ &2, AR HAETT W, EROHEREZ Y T ¥ A4 LA TAT)
TEDHEBEMED DOV TNDIGAITIE, BEZ2VR, BHEZE O ANWZRREOT- D, R
WIXSFATTE RN ERZ,
ATNCEA L TIE, B A /0T 2385 L7 2000 4R ORI TH 508, T UWRRITEIT 20
Sfc, ERMEAE, 1) SFEEEELSERED, SIEESEERE Y, 2) EFLBEED
SEL (ZONEND) T H0END D, 3) 150N LFHNEL, EDORNFITEY | Subject
& Object IZHOIJCilekT HMENH D, SEIIBBREIC LN, TRINDIZHRE
AU KBRS, 1RIFICB L TiE, Object, Plan ICHEMICREASIND K512 >T D
D, FBEEICE LT, S%Ex B LRESND TETH D,

Al ZRIHT2EE 0NN L T, ToEEE-T0D Oy r— g
v EANEROWNEFDIZT —ZERE) BN, Sk, SESERFT AL =—Y = bR
MEAS MASND Z LT b, Al =—V = ME, HLETAMOERZ [L0 st
LA Th Y | [EAL - FEM - BEOBEGRMEEEE LoD HT LWERET VEEIED |
FHIC KV EINZE D AREOEHFITFENTED LT D LI ND,



[N Thigids - BB sEfT e ]

FRAECBT D/NLE P ~O R &t c—EFE OBUR & FE—

FREET
(B NLIRBetsts O =t o & — BRIRIETE v & — AN Tlisiats « BRARGAFEATIEER)

2K
/J\'Bﬂﬁﬁ N “ﬁL%ﬁ)%/J\iWEPifﬁT@ﬁfﬁﬁg< BB TR S L WRKITH O
BRI LD FHREI TH LY, FENVCEFEST L, BAzftbhnl LBz d

ThHO, H%%%@ BAOFEOREE LTH ST bbb D7 e, /NEER & 72

DL BEOFmMBNNT & T, RADERO ARSCAEFEOREZ 2K LT, EIFOHF TR
ZEEE el TW AR, AH D (1988) 1%, FI2iEo BIRDEBICHT 5 HHEAR
T ThHDHT EEEML TR0 RiEE ., FRBIFIZEBIT Dk, ERA~OE LWk
WETLZLOTHD EES 25, /NEOFOELHICE 2EF X, < OHEEN BT, &%
FEIZRDEMADZEITZ N EDOD, KEMEDOIRRICELBELH DY, sl - FEIC
B DEFOEHEICIT, HETLCBNFICEEEZL ) ZENMETH DY,

FEMOBBIFIZ L o T, WELHET., B TOREEDOF 2 5 FHI b5
EHZTWHIENREZOND, FRAEETIE, AR WZI ET, AEDaIa=F—
TaEVICHARLERHENAH T 2L H D, ZEBITE S TA ML ASLHDEX,
FEWORE, Bix B~ A T AERE LT O T O TRV S fET 5,

Z I TCEREBICBIT D ZOFRIFOERELZIA ST D701, FARIE & R
RELS BT LIERREOHRBEHITEREZY TTHREZITI 2L & Lz, FRMERREIC
WTIEL /N - R R A & BEAGR~D T v — Ml A, BRREICOWTIIN -
TG RBEG~T v — NEE I Lo, E7o. A EE - Aok A iET 5
7212, BEBREL TWAIRESEMOBIROZE MO EFIICE T 2B EH 425
MriLiz,

H Y

FARBE BB T 2/NEEFE OB HOWTERERZ R L, PRAFTIZEIT HELWVGE
%kﬁﬁ#@ﬁ%ﬂéi? X595, ZO LT REPFEHRUCKRE S EETD 57‘?&5{%;
BRZ2HT, HEE~OFESICZ ™R LI L2 AL T 5,

PSS SRR AT
1. AR
Oy« HEEies JER 2
O/NRIEFEIRE (NF 5 AR S OB E )



[N Thigids - BB sEfT e ]

2. Jik

(1) FRREEBIGITT 5 EREE
O HE - ZEFEDOHAEIRDL & BRI EDFESIM
O/« FA B 2R RN D a2 1R

BEREG~OT o — MRAFER GRS, TR, Bk)

(2) mEFIEE - AEOBHEROE N L ZHITEE S LERYZE IR
OBIROHEFE ORBBILZE - - - WEREOERT — & 0T
ORBA~OHEWMV A L HEa—

M

it o

2019 F0 DA A bR 7o/ NIRRT OIS &5 75 & PIRREBHE ICB T D2 FEREIZOWVWT, LIHX
<WMXIZEEDDLZ ENTE,

TN E TERRETOEBIEICE L TIE, 2023 FICTEENETHICHHEES, H#EH
Mg A B a—, TNA/D - PR ESGR~D T i — Nl & FE L, B HRE OB
BoOWE, PAREEZN, BEAGROREEREL LD T, L LERREGRORET
— XDl o Tl 2024 FITE RPN 2 ISR WEIFICAT, B, AT~
BE~LERLEEEZGLZ LN TET,

Fio, BIEO/NE 6 FA~EKR 1V FAERICEE LIZHIBE R T — X Onie, 7% AR &
B OBMRMEICER LIZHEB AL, B0 a 7o/, IS, #E °bh 2 B s EiE
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EFDLYVDORANGLFFOZ EOEEMEDIRI NI, ZOEZEIL, BS L HITHEBHRVIES O
Mz, BFME2RHGCOIRET 2 &0 9 BB ZRxHE 720 Tl 29 2 LY TR v &
oL T\ 5,

AL OFERFERHEIC L0 NEE I3 258D L THIAR Y | FRBE BN T
W 75 B O PRR-O R O/ AEFRE D X o NTFICHET 5 Z & 22T, FKR HRIZB VW TIZO
IR ~OEENGEOND L, ROBEEBZ TNETZL,

(51/ - &3]
HIER —(1987) VNREFE OO o] T2 22 =0 —v 3 vEE Hage - S
Bl MOOK] No.4 JFHIIR

Hi)IEET-(2024) DNRAETREICN S 2 Hriag] [EREEEY) SHsmEYS
Vol.65, pp.1-6



[N Thigids - BB sEfT e ]

IS — - BTSEK . - I EE((1988)
[VNRIE R O P oBET] [THAT SRR A i) HAS SRS AR 2
91, pp.1892-1897

VOB - SEEPFEAh(1963) [FEE DIER ORRRFZA L ICBE T 2 EEHVEIEE ) TH S
WERHERIR ] E SRR R 7 56,pp.247-252

VRS T(1999) [EREEO T NG RR [ HiaREY: — BEEEOZM & iaiE]
p.109 & JFHIER



o3 MR A AT GRS

HIE=S I

Ca Rt 2 (B

=l
WA TE = MR OHE
PR A 2T e MR OHE
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(ex Rz 07 EOEFENZ L > THREMMEBEEEDO~—F 8y NEERL, 2z
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45 Z LN TE7-(Pan et al., J Clin Invest 2022), &7 ¥ — AfifhT T H17219,624D
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ML 2 R E~OEBOREND 1 DOFHIFK BB TFERR T o VE ) TSI,
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RBIE T METTL23A > b1y 2 TR S 20 5o KB IXEFE 1,402 A 00.571%2%f
L CIEHIREREAED £ 1,029 A Tix1.36% DHEE T S A, FERM: TR W IER IRE R
NEED BFIZB W T H OB R S 72 (P=0.04, OR=2.4), HHE (ML L 7z —H L@
DOMETTL23) ~ 7 A v~ 7 A3 EH 2 7 B 47 T HEEARRGRRME D 280 00 & FE L 2 B 5%
i, HEEER (pSTR) ORENHLR SN, METTL23) v 7 A >~ AL METTL23
J 7T N AOREEMRREERTIE Y BRI X D BE e NF-KBOEME L3 Bl 52 &
H. HBFED FIK 28 —EBEA & I STz,
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PWIRNAIBEIZ 72 T2 T E M K&V, AMED (2 X % IRUD S3-08i 27 ) LA FEDOH
TEHEDORE L LT, T TIHTANIASEEOBBTFZMDAHE L TWD, £D 90%LL
FOBEBITIRFIENGIE LV, EREEIKITZ OFREN OB T A 03 H TiT i,
BRTE DML L 2~ 302 H THERK « BAINAIREZ2 2 &b, BEEITHE T PO EVE
IR THE L TV 5,

Fex 1347 F =2V (OPTN) E50K (BI511Z K 2 ZEIBMERR IR O FIE 73 B P 12D T
2 < OFREZET CTEN, BEEREEA GUIR PR FIERANED D2 L 7o
EIED TYEE A > THRIEZ IHIT 5 AMED [#i/0 ¥R 2%3 2 N-of-1 A% = 3K A LA
e} MBMG ST, BEHSCARIT 25 AR R SEEER R SEAFSE D O BIFE D Hf HAR A e L
T, BEAAERBEETZOZETHY . BCKOERES T2 OTS (Oligonucleotide
Therapeutic Society) DOFEHEZ 6 FEMBHTI L TEY, Fx MER L7 OPTN E50K
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S =

179,

6) Global Eye Genetics Consortium & NEI CKEESZIRHFZERT) O ILFERFILAT]
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Global Eye Genetics Consortium \‘/ GEGC
POG

2014 4£ 4 A, K[E NEUNIH & &R 8E v % —[HlERE Y v 7 —I2 L 2 HRFEO R
EIZRHPEE & Sieving FTENEA L, Wil L T7 27 OBEHEIREHE BOMZEICEY 1
o2 L7 o7z, Asian Eye Genetics Consortium 723 . &4v, HE, 4 R %< D
E & & ILFEFEABRE STz, 2018 4F 4 HIZiX, TnE7 7 VA, BT A U BITHERT
%7212, Global Eye Genetics Consortium (GEGC, https:/gegc.org) Rk X v, HAE
TILKE, g—m /X, TUTHE, 7700, M7 AV B, 87 =7T#ELE & 38
HENRSML WD, GEGC D7 Z > F & LT 2018 4213 India Eye Genetics
Consortium & China Eye Genetics Consortium &% S 172, GEGC (38 a1 HO
AL 77 LESNOIEREST, AMERR EZARE LTS, 2020 025 2022 433
F v 7o T, WMNENMNKNEETH - 7245, 2021 4(21E NEI |2 Chang RN E(E
L. GEGC & OIFNFELINES 2 2 LiZ/ro7z, F£72. 2022 4 11 HIZITE 1 [
GEGC [EHE A2 A > By DA W TR, 2 OA » FABSIN LT, 2024 4%
{213 African Council of Ophthalmology UV 7 > % %4V ii) & International Society
for Eye Research (7 V¥ F o, 7= /) AT A LA)TGEGC ORI T AR, T
7V 7 LK TOMD TORFNFER Lz, EERAR AR v MU —2713 10 007 T8
B E A, 2025 FEEMNDIXZ DOEEER v b U — 7 & o 72 [FHEE L RFSE & NIH 582 3G
ZEEIL TN D,

GEGC 7mn—A~X— : https://gegc.org
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Qi 1) 0 7/ 2 e S | SN S 6 SN o e i S s 7 (A= 20 M)

2
2020 FHE L Y AMED BHAMER B IRt TR D7 ) AEBEHEEIZ T 722
J DENTHARIC B9 D AFZERR%E | O HEEE L GEIBMEEBR BEE O 2T ) LRI 21T
WE BRI G F AR ORIE 21T > T 72, 2020 4£—2024 4EFEDRITHK 1,100 K7 (B
1,602 k) 07 7 5 DNA BRIKD > —7r v ZEATO, BB TAROKRH & REBRRERO
KOIABEITH>CETZ, ZTDHb, BT Y — M CIRRKARE - A — R BE
(10 %) D40 RPGRIP1 Ein T O EL R AL R EHA TROZ L aWE L,

H B

AL T, BT Y — MENTTIE 0B 720 o I B a R A (IRD) B3 O INE
GV ERLZRT ) MENTIC L > THONZTAZEAHE Lz,

IRD T8 A5 10 B 73 R C RN D Z8 Mot B OSBRI T & X 7= IR DORFR T
H 5, IRD I[ZIZZHOFRNE G TERP LN TWDN, FHIITFEOR AL — 7 > A,
e F— 2T HFEOHRBIC L) = Y v FOWREEHSKE AL DT 2V BOZ%E
RIZMZ T, 4 FrVEBOERICE D AT T4 V0 7 RECEE T HIRA R E - 13—
ESORENSEME STV D, HHFIEHETIXMELE Japan Eye Genetics Consortium TUY
£ L7ZHAARNIRD B3 1,210 Z20O 2T Y Y — MENTOFERZ3E LI2)S, WS COME
(AR TEWERRBEGEFRIER (87%) o722 M bET 7 Y — A TIIHmH TE VA v
ke U NOZE RS/ N SR RO E N TSI L,

RRB L OHE

ey V) — AENTHRYE (Hum Mutat.,2022) THRIKEBEGFEEREET > 72520
DR 342 4 & U, FIROBRIKZ X TRY ) SMRNT 21T 5 72, AMRHTIZ 2020 -4 X
D BA%E L7 AMED #HEMERE B ERbAF7EE2E TR 0 7 ) LAEEHEEIZ T 27 ) L
HrEARIZ B9 DA FERA T ] D 4HEEE L TR AL L ~ v 0 7 % TIRESZE R ERRT
Fo U H —DPTWEE O D B 1355 TR PR GRS O R S A 7T 4 L TIT o 72,
BARHNZI30E K & Rl © GATK-Haplotype caller (2 X 2 FL @ # & 4V VR « flA DRI
GATK-SV |Z L A HEZE RO Z N Z T2, ETAELRNE S D OMFIZIL Annovar &
ACMG HTA KT A NZhE> TN 2T SpliceAl (IZ XD AT T A > 7 Bg O RIHEM:,
AlphaMissense |2 85 I A B ABROFENZBR LIz, TNZENDOEEITE > THEE
JRIREFR L7208 9 0E, ZRANTOIEROEBLREREZROBLEHEADREGERL TW5D
M E D TR L 72,

s R
AIRAT TR LTS R 0 9 . RPGRIP1 (OMIM: 605446) @ 18 FHr— ¥ Y v & &ie
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N5z EwEHELE, BE—BRITEREFTIINA THIOINLOHRIET (0.1 LLF) %
PES Fi7e e RMEDEBR T, BHEEREXE &V, BERILI3 TANL 5 TAIZ1T ANEED
TV 5, HERBMIROMRENE L KT - 1K 2 Ol UIMATR I OBERE I TMERF S 4,
A DOZEME BT E A ST L2 (K 1), 6 DDOJR KA EL T (CNGA3, CNGB3, GNAT2,
PDE6C., PDE6H, ATF6) »33in->TEY ., ATF6 USMNISEAGIHIIL CHRES 2 & X7
B a— R4 5, Hxl3FKREGEFRARE 572 10 F2OE AR EE L WEORT ) LR
WifERND, 209 B 5 FROHEEDN RPGRIPI-ex18-DEL #HREHATROZ L2 /Ao
Jz (K 02), miBl GERIE) I3UFERE~T O TR TRBY, BREROYBKRNBZEN
ENOBINO T ~Z TR NT-Z e RSN, £72 10 RO HH 2 FHRTITREN
RPGRIP1-ex18-DEL & 5|00 RPGRIP1 E#R %> TE Y | WBlORT ) LMENTIHN G EE T
BE~T v BT RPGRIP1 DERAZFHSZ LR RENTZ, T HDEHFIT 6 DOA—
ERIFREE T OERITEF > e 72, £72, RPGRIPI1-ex18-DEL (3H LA T ¢ 1 /v
AHN 7 PRBEL TN D ARAEFEOT LIVEEE T 0.23% & BIsMEREBOFIK E LT
TR EEE TR O A B RN, ZOREETRY ) M T — % #4199 &
F O IRD BEOHFITIL RIS T T AR — R EH LISMNZ RPGRIPI-ex18-DEL % AR EH#H: 5
TRONTW o7 (K3), 2 DfEFRI S RPGRIPI-ex18-DEL 3R A— R DR
RERLEZ LN,

RPGRIP1 (356K L —~VVENEOFRREE T LTEL MBI TEY | Bl #EARARA Y
Aba 74 —ORKELTHHRE SN TN D, L—-ULERENE, EEREAT A hr 7 ¢ —03
FRIFI 22 AR D 2 2 1 5 DIk LR AR — R IX— IS B IR B R O & 1 3HERF S
%o KGRI RPGRIP1 DRI L HIRFHERDIEROZHEEZ T O THY , F1-HAK
MNZBW IR —BRORKOFHT 255 2 ENTRINTZ, ARIFFERR T HR
RERERRE, 4l B, SLATKRE, W@ AKFEE OERPFE L LTt LTHEIN
72(Suga et al., Genet Med Open 2024),
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X125 ) AMENEZAT TR —ERBEOWEKT —# 6] (a) IRESR (1, 2
By). B¥EE (BB IXIEH. OCT 4 B) TiMMEoRENR 65, (b)
B (JU0960) 1IFARDORIEG (1 —3 BY) MHEEF S TV D DITHE LHEAR
DORIG (4, 5EE) AL LTW5, (GIM OPEN, 2023 L 0 —ckZE51 )

a b
M1: RPGRIP 1-ex18-DEL e =
NO51 NO58 - 3 =
I ' O i =

MUMT MIMT MM — -
2] N e
NISO199 NISO472  J134 e —— :' =
' ] 1 ] t ] S QEB I

21326528-21326546 Y 21327886-21327903

MA/M1 s AN

M WNATR LR AALAN AN ._le';_.f .LJJI.I'L _-"I?'.‘JL{II“_{‘T'L:
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Identification and Functional Characterization of METTL23 and Gene Xin
Glaucoma

Yang Pan and Takeshi Iwata

Molecular and Cellular Biology Division, National Institute of Sensory Organs
[Abstract]

Glaucoma is the leading cause of progressive and irreversible blindness, characterized
by optic nerve head cupping and visual field loss. Among its subtypes, primary open-
angle glaucoma (POAG) is the most prevalent. The Baltimore Eye Survey reported that
more than half of POAG patients do not exhibit elevated intraocular pressure (IOP), thus
meeting the diagnostic criteria for normal-tension glaucoma (NTG). Our previous
research identified METTLZ23 as a novel causative gene for NTG. METTLZ23 catalyzes
the dimethylation of H3R17 in the retina and plays a crucial role in pS2 transcription
and NF-xB-mediated TNF-a and IL-18 feedback regulation. Additionally, the METTL23
¢.A83G variant has been shown to cause aberrant splicing of METTL23 mRNA, leading
to disrupted protein production and altered subcellular localization. In this study, we
aim to investigate additional risk variants in METTL23 associated with NTG and to

1dentify new causative genes in familial cases of POAG.
[Materials and Methods]

To identify novel variants in the METTL23 gene, 2431 DNA samples from unrelated
patients with NTG were collected from the ophthalmology departments of Tokyo Medical
Center, Yamanashi University, the University of Tokyo, and Tohoku University. All
analyses were conducted at the Tokyo Medical Center. Genomic DNA was extracted from
peripheral whole blood. Sanger sequencing was performed following standard protocols
to screen for METTL23 variants. The Human Splicing Finder tool was used to predict
the potential impact of variants on splicing, and an in vitro splicing assay was performed

to validate splicing alterations.

To identify novel causative genes for glaucoma, 23 samples were collected from 9
glaucoma-affected families and subjected to whole-exome sequencing (WES) and whole-
genome sequencing (WGS). Genomic DNA was extracted from peripheral whole blood
and analyzed by Macrogen Japan. Structural variants were identified, genotyped, and
annotated using the GATK-SV pipeline from WGS data. Short variants (missense, stop-
gained/stop-loss and splice acceptor/donor) from both WES and WGS data were analyzed
using GATK4. Variant filtration was performed based on minor allele frequency (MAF)
data from public databases and an in-house database, along with functional predictions

and assessment of mRNA expression levels in the retina.
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[Results]

Identification of the METTL23 c.84+60delAT Mutation

The METTLZ23 c.84+60delAT variant was identified in 14 unrelated individuals from a
cohort of 1,029 Japanese NTG patients, and in 8 of 1,402 age-matched Japanese controls
(Figure 1A and 1C). No TBKI copy number variations or OPTN E50K mutations were
detected in any of the NTG patients carrying the METTL23 c.84+60delAT variant. The
distribution of this allele between patients and controls suggests a potential association
with NTG (P =0.03, Fisher’s exact test or X test with Yates’ correction; P = 0.038, logistic

regression adjusting for age and sex; Figure 1B).

METTL23 c.84+60del AT i Glaucoma pat
| n* Sample collec
Formard girand &

M 0O IPSCs obtaine
B Exon 1 Exon 2 Exon3 Exon4 Exon5 5 4i 5‘ ‘

METTL23 Fisher's X2 with Yates logistic regression adjusting for
c.84+60del AT exact test correction age and sex &l =l
NTG (1,029) 14
_ _ P =0.038
Control 8 P=003 P=003 OR =2.52 (1.073-6.343)

(1,402)
T RNFL thirknaece

Figure 1. Identification of the METTL23 c.84+60delAT variant. (A) Schematic
representation of the location of the METTL23 c.84+60delAT variant. (B) The
distribution of the allele between the patients and controls. (C) Sanger sequencing
chromatogram of the ¢.84+60delAT mutation indicated by the red box.

Conserved METTL23 c.84+60delAT mutation exhibit gain of splicing in vitro

We used HSF version 3.0 to analyze whether the METTL23 c.84+60_61delAT variant
could alter splicing patterns. The analysis included position weight matrices (HSF
Matrices) to predict the variant’s effects on splicing motifs, including donor splice sites.
Using the gene name METTL23 and the mutant form ¢.84+60_61delAT as input, and
selecting the longest transcript for analysis, the variant was predicted to result in both

“site broken” and “new site” events, suggesting a potential impact on splicing (Figure
2A).

To experimentally validate the splicing alteration caused by METTL23
c.84+60_61delAT, we performed an in vitro splicing assay in HEK293T cells, followed
by direct Sanger sequencing of the RT-PCR products. In this system, the
¢.84+60_61delAT mutation led to partial skipping of exon 2, resulting in the removal of
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106 base pairs, including the start codon, from the mRNA transcript. Consequently,
the first 67 amino acids of METTL23 would not be translated (Figure 2B).

A B C lilength

N term ._-
Human Splicing Finder RSVLTR /, N /,.-\\ H II I i H H H :
(Variation score) promoter i Xhol ‘D Xbal q
HSF  New site +29.09 ™ol Evond L C term .

InsEX2 AL i e InsEXS
Site broken -5.51 S licing 1 (exon 2 skipping)

Figure 2. The METTL23 c.A83G mutation leads to aberrant splicing in vivo. (A) Results
of METTL23 splice donor site analysis using Human Splicing Finder. (B) Schematic

diagram of the splicing minigene construct. Vector-derived exons, black boxes;
METTL23 exon 2, the gray box; mutation sites, arrowheads (red: c.A83G; yellow:
¢.84+60delAT). Gel electrophoresis of RT-PCR products from HEK293T cells transfected
with the constructs. EV, empty vector; PBS, cells transfected with PBS only; PCR-n,
PCR negative control. WT and mutant transcript structures were confirmed by Sanger
sequencing and are illustrated to the right of the gel image.

Identification of the candidate novel causative gene Xin a POAG pedigree.

To 1identify novel genes responsible for
POAG, we performed WEG and WGS |

analysis on 23 samples were collected from

POAG |

9 families with glaucoma of unknown I

1 | 2
molecular etiology. Short variants and
structural variants were analyzed by L. (’) L—D
1 2 |4 s & 7

comparison with the human reference
genome (hs37d5). After rigorous filtration "
based on minor allele frequency, functional '

dicti tinal ion level d . . .
brediction, retihal expression Ievess, an Figure 3. Pedigree of the Japanese family

with POAG. Affected individuals are
indicated by solid black symbols. Samples
collected for WGS are marked with

asterisks (three affected and two

inheritance patterns, gene X was identified
as the candidate pathogenic gene in 3
generations of a Japanese family with
POAG (Figure 3). The identified mutation
was heterozygous in all of our patients with
POAG.

unaffected individuals).
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Further analysis, including evolutionary conservation in Jalview (Figure 4),
computational structural modeling (Figure 5), and multiple protein function prediction

algorithms, suggested that the X p.V77M mutation is likely to affect protein function.

|
il Foa oimie 1 LiJd .1 la 1aln Helh

1 & mll 1 LeM.I d la 1 ilg il

Figure 4. Subfamily-specific conservation analysis of gene X. Conservation among
human, bovine, chick, zebrafish, mouse, and rat sequences is shown. The position of
the identified variant is indicated above the alignment. Histograms display the degree

of conservation at each residue.

Figure 5. Molecular modeling of mutation affection. Predicated structure of X protein
(pTM = 0.92) is shown in Beige. Structure of the variants, V77M is presented in Red.

Contacts: green; H-bonds: blue; no clash observed.

These findings suggest that gene X is a strong candidate for contributing to POAG
in this family. However, further functional analyses, such as in vitro assays to
investigate the impact of the p.V77M mutation on protein expression, localization, and
function, as well as replication studies in additional glaucoma cohorts, are necessary to

validate the pathogenicity of this variant.
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with an A1555G mutation in mitochondrial DNA. Stem Cell Res. 2024 Aug;78:
103452. IF 0.8

Saegusa C, Mutai H, Saeki T, Matsuzaki S, Mizukoshi A, Kitajiri SI, Matsunaga T,
Hosoya M, Okano H, Fujioka M. Generation of four induced pluripotent stem cell
lines (KEIU1004-A, KEIUi005-A, KEIUi006-A, and KEIUi007-A) from patients with
sensorineural hearing loss with mutation in EYA4 gene. Stem Cell Res. 2024 Sep;
79:103489. IF 0.8

Shimanuki MN, Hosoya M*, Nishiyama T, Wakabayashi T, Ueno M, Ozawa H,
Mutai H, Nara K, Matsunaga T*, Oishi N. Detailed characterization of auditory
neuropathy in Perrault syndrome with TWNK variants. Auris Nasus Larynx. 2024
Sep; 51(6):933-939. IF 1.6

Mutai H, Miya F, Nara K, Yamamoto N, Inoue S, Murakami H, Namba K, Shitara
H, Minami S, Nakano A, Arimoto Y, Morimoto N, Kawasaki T, Wasano K, Fujioka
M, Uchida Y, Kaga K, Yamazawa K, Kikkawa Y, Kosaki K, Tsunoda T, Matsunaga
T*. Genetic landscape in undiagnosed patients with syndromic hearing loss revealed
by whole exome sequencing and phenotype similarity search. Hum Genet. 2025;
144(1):93-112. Epub 2025 Jan 4. PMID: 39755840. IF 3.8

Tshering KC, DiStefano MT, Oza AM, Ajuyah P, Webb R, Edoh E, Broeren E, Ratliff
J, Gitau V, Paris K, Aburyyan A, Alexander J, Albano V, Bai D, Booth KTA,
Buonfiglio PI, Charfeddine C, Dalamén V, Castillo ID, Moreno-Pelayo MA, Duzkale
H, Dorshorst B, Faridi R, Kenna M, Lewis MA, Luo M, Lu Y, Mkaouar R, Matsunaga
T, Nara K, Pandya A, Redfield S, Roux I, Schimmenti LA, Schrauwen I, Shaaban S,
Shen J, Vona B, Smith RJ, Rehm HL, Azaiez H, Abou Tayoun AN, Amr SS; ClinGen
Hearing Loss Clinical Domain Working Group. ClinGen recuration of hearing loss-
associated genes demonstrates significant changes in gene-disease validity over
time. Genet Med. 2025 ; 27(5):101392. doi: 10.1016/j.gim.2025.101392. Epub ahead
of print. PMID: 39987489. IF 6.7

FRAGEERE*  RATHIE IR SR O HAR & R NEFRIEMERL © AU 20245 45(1):1—5
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8. RAKEEME* MR CEMEE (§A9) OEKELEIIE HBAHAEGR SN RS
£ KT 20245 127:1219—1226

9. HAREE. AEAE, AAKET. MIPEC aAGERE REME R Z B L 2
7- HDR JEfE#toRfas] /NNEH 2024; 44 (3): 397-402

10. MAZKEME* X b= KU T HMEEESE ¢ AR 20255 97 (3) 206-209

11. MAukaEmEs  H @RS (RaeIEgs - 807 &) /NEEL © 20255 66 (4) 339-344

12, RAKGERE* BRI 2 BIs IR OBUE & kRS HWEEAS @ 2025; 97
(8) 567-570

[ & ]

1. fokEElE* #SRER T ORAE In: KEFE—. FJIIHE - fWE. FRARE B EH®K
BV 77 L A7y FILEEE - B 2024 5 145—151

[ 7% - FEadesk |

1. MAOKGERE, AR BHIBT ATREAE, KEA R, SREEE, TER A, AilHER
75, COVID-19 JE&YYE & AJEN AT IER “HEEFICH 2 28 L Zoxth 2 125 [F
A A H S IEMER ISR it s « A iaE S RPRF KRR 2024 45 5 H 15—18
E!

2. FHINA, @EERD, EHEET. &)1, RAGERE, /NEC Pax3 Bis A RIX
FAEFO~ T AMEAT )P A OB EGIEE T F 125 Bl H AT S iEMER S
ARy - RS RIRF KRBT 2024 425 H 15—18 H

3. FHE, PHAERE— BEIG A KGR, MR, Fujita Takeshi, FREZAHZE, Yokoi
Jun, Kitayama M. SESEER iR (HNPGL) (281 5 27 ik FEli#s (SDH)
BARFAROFE 5 125 8] B AT SRS AN s - GRS R
KBxfi 2024 45 H 15—18 H

4. WNHBEE, BkEHE KCNQ4 BIETHA/NY 7 2 MBRFRE S 25RO RMTE#%
w5 125 A A AH SIRMERIERSHEAA R R - PR S KRBT 2024
#£5H 15—18 H

5. WEIFAE. WHEKE, BEARSE, BAER . BR—, AlEs. ket KCNQ4
AR TN Y 7 0 D FE SNT-FROENIE RS 5 125 (8] B AR H SRR
FEVELI i - iR R RMTT 2024 4£ 5 H 15— 18 A

6. At EEE. R, BEFEE, MEFIRS, kEgE SRS 5 WO 3R m Y o IE
St D HIEOBIE~OBEZHEB OO Y (KA X —3FK) 5 86 [0 H SlHMEE R
Fae c AinEES @HREAT 202446 H 28 H—29 H

7. BAEERNT ERE L BROKEERE SERMEY A N AT\ A VA RYREIZ X B

WO R LR 5 19 B AA/NEHRAGR 2R R - s = HROE
202447 H 11—12 A
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10.

11.

12.

13.

14.

15.

16.

17.

FHRINA, PEEMA, BAGERE, &)1F, NSECE PAX3 Bn ARSI ST
T —F TV TIEGRE O T T VB OTERESAA A REVRRNT 55 19 [ AAVNLH &
WAMER e - AR S RO 20247 H 11-12 H
FE R, A bEE. BREYL, JOKEH, BEERE M, S KRS IR
B, UJTfﬁ AT, AokEEffE, LA HBEiCR1T D BRCAL2 BinHIMA DIl
WEME 3 48 BIBABBEI U &Y e FiEs FHRETRERX 2024 4
8H2—4H
Ozawa H, Matsunaga T, Kitayama M, Shiga K, Nibu K Genetic Analysis of Head
and Neck Paragangliomas in Japan: Preliminary Report 2 2 [0] H {55 [FIBRSHAR S+
P2 (2nd Tri-HNS) KERFFRT 2024 429 A 19 H—20 H
Matsunaga T, Minami S, Kida A, Inoue S, Murakami H, Yamazawa K, Mutai H,
Nara K. Auditory neuropathy and related phenotypes associated with m.7471dup
variant in MT-TS1 CORLAS 2024 2024 4 8 H 25—28 H Vienna, Austria
PINZERG, FHRIASE, @iGE D, TR, BHde, TR, &R, Ik
My BIRREEE, )1, Raok /J\%’@E <I>Pax3</I>L4r\‘%/7“£ S~ T A
Eﬂ%ﬁFkL&”ﬁ% (GER) DORAEMIANE 5 34 RIAARFR PR - AinkEHs 2R
Al 2024410 H 2 H—5H
HEPEAE, FHRINASL, miEERD ., Bade, SR, 5, RAGERE, /NetE
o HEEF K& S T Pax3 @ﬁ(é’% Ko THRREZHINE 23 2 b B2 R iR L, i At
REIOEHMA Rz 3 5 34 M AARFRYSRE  HinkEEs ZmRAHE
i 2024410 H2 A—5H
BIRZRESE . B, BEEIE. TR, TWKE@F FRAGERE, FHEE—. PR
UBEICBT DT v vy —JEGREOMES 5 34 B AAHBESRE - AINHS 2
WA RET 20244210 H 2 H—5 A
VTR RM, OBk, RaokEErE, JrEdEr  UBEICB W TEE I FRE LT - 72 24
PlofEr 5 34 [l A AEMFRRE - HifEs ZMRASRET 2024 410 H 2
H—5H
ST AR T, Mt EE R, B E, AkERE U— T TV T EWRE 4
TEBIORRRSE 2 34 [l HAHRFRRE - FHREE  ZRAEERET 2024 4
10H2H—-5H
Nakano M, Udagawa T, Matsumoto M, Takahashi E, Harada K, Kaneko M, Mutai
H, Nara K, Hirabayashi M, Kurihara S, Sakurai Y, Yoshikawa M, Kojima H,
Matsunaga T. A Novel missense variant of GRHL2 with hearing loss at higher
frequencies. H A NEHBEFEE 69 Bk JbEFLMRT 2024 4210 A 9 H—12
H

n
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18.

19.

20.

21.

22.

23.

24.

Inoue S, Murakami H, Nara K, Mutai H, Minami S, Yamazawa K, Matsunaga T
Clinical features of patient with COL11A1 variant and genetic counseling. H A A
FOBIAFRH 69 MRz JLiEEALIRlT 2024 4210 H 9 H—12 H

b &R, JE b W, KR GG, Be R, rOEERS, B e, ARk ERE A
retrospective analysis of STRC-Related Hearing Loss and Genetic Counseling. (78
AL —FRK) BANEBEFRE 69 IR dbEELEET 2024 4 10 4 9 B —12
H

SAthEAE. B E. AARKET P iGERE OTOF Eizv/ Y7k
\Z & % Auditory neuropathy spectrum disorder JEf 55 69 [0l H AR [E ¥R -
AR S RS EIX 2024 4210 H 23 H—25 H

AARLFEF | AMBFECF-, SMthE SR, AAKEERE MR A 5 U 72 SR N R EERE S 1
B 2BFHER OB 5669 [0 A AT E Yo - IGEHES BEEEX
2024410 H 23 H—25 H

B R FEBpiE—RR, ARGUMLE, (LEFERNT . KEFHRE, RSEE . P, 2
KIEME ¢cVEMP 23517 % 500-1000Hz slope MR PEfEFI OZL BRI, Fislc L 2 8E &
83 [l A A RV IHlEFAR RS - HIGHES  ZRAEET 2024 411 A 13 A
—15H

Badck, A, BRALT. B LOS, REE— BRI, FHEAT, BEiHE
A, BkEERE  EARVEEERE DFNATS ©5 /L~ 7 A OfEH & RN # s 7 SLC12A2 O
YWHR RO AT T A4 > 7 5 4T RIS FAMFRES  RERENT 2024 4
11 H 26 H—29 H

Bt . RAZKGERE, hlgT L. DHEESCRR. (LEFEFENT. FERIRS SMEMESL Y BRIkt
32 RENRANEER NS T H TR ATV, IR - FVsceFE L2 16 5 34
o] B ARSI AR s ORI 202541 /1 30 H—31 H

[ 3 ]
1. kokeErE HREREE CEEEOERICKIT S HEEMEREORE % 125 B HA

HSAGERERFE A a2t s - IR S R KRR 2024 45 A 18 A
oKERE B4 REXZBEARBEORR B4 RERBAREE BA51FD
itk - W - BEOHEHEEZEZ 25 mIARENT 2024447 H 21 A

FAAGERE LTI 03 2 R RS L% (Precision Medicine) 2 69 @] HR
WREYS RS RBK 2024 4210 A 23 H—25 H

ok EERE  BEARPEEER IS DR R OBUR &k 5 58 [RIEEN - BinET ' IS
— (IERERT) FRHESOLX 2024 4510 H 30 A

KAk R Genetic medicine for mitochondrial hearing loss “ AT 7 A 2 :
Genetic Practice in Mitochondrial Disease HARANAETFEE 69 MK ALiEFL

Mg 2024 410 H 9—12 H
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6. RUKEME HIERIS T & NEBAERRONIE 2025 FEEHOGIE  CGRORER®E -
Z—)  HEHERHEERX 202543 H 22 H

[ =t ]

1. AakEERE (GEEE) Auditory Neuropathy DJFIK & 72 5 7-723 a2 KU 7B
U7 THEBIRIRE A RIA VSGET 2 RIEA -, BfE7e I har R TRo=
7 ARIIZE] N HEEE £ TR &5 AR =i 2025 421 H 11 A

2. RaAGERE GEE) BSrEEERE A L REBAR 2025 (FIRITE Y - [EATRE S AU
HRHkX 202542 H 21 H

3. RKEEME (GHE) Do - BHAEMERBOEER B AT SR SR RS
HOR R ik 2024 4E5 H 16 A 591 752021 H

4. ROKERE GEED) JeRMB L OSERIEORTIT —HEEEOHE IS 28R ET
VADAIN  EEAMERBRER e 2023 EE R EHR LS 202447 H 3 H~12
H25 B (v 74 E1F)

5. IaAGEME Bifl) B A5 WEIIBABMEE BA 5 WEOmAL - EF - 25 0z
E2 5 fEEREdET 7TH 21 A

6. KEHE TEAD) ODANOXEEE 2 HABMBEER T CRRME 1AM 9 X—
Y 202448 H 15 HXT

7. RUKEME (BUE) BREL LTOEA D EROMN E~OIY A FETEAIHLIE
WIZOWTERD] A a=h (BREEA ) EHE) 2024 4 9 A%1T No.69 28—35
H

8. AKEEME GEI) TR - PRI (2014~2024) 55 2 SWBFCRR S [ENLRRE
B R v 7 —  BRERAFZE (L) B & —  3R07 20 AL s
HEX 202449 H 14 A

9. RUKEEME, ProfEm (BER) B 15 8 &1 % 34 B HARHRFERE - Fis
HE EmBELNEG 2024410 A2 H—-5H

10. fAZKGERE (F12) HE ' I T —4  BRIRIFFEDNLZE LT D = ~FEBIEOKETH T 2 t 13
ETRND?2~ 5 34 B HARHEBZSHRE - FEEEs Z2mRA BT 2024
#£10H2H—-5H

11, faskEEdE (BUEE) 2 AORD T 24t o7 AART SR BESEm R 2
FRi i aa® 925 22 H 2024412 A 15 H

(R T oe ]

[ G ]

1. Sakata H, Hayashi K, Matsuyama R, Omata T, Kanou M, Yamana K, Kanzaki S.

Association between the development of sensorineural hearing loss and blood NAD+
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10.

11.

levels. J Clin Med Res. 2024 Dec;16(11):519-526 (IF 1.6 )

Oka A, Kanai K, Matsune S, Hosoya K, Komachi T,Murakami T, Okubo K, Hirano
K, Suzaki I, Shimura T, Tokudome T, Kanzaki S, Wakabayash KI, Ozawa H,
Okamoto Y, Kondo K, Nishijima H, Nishijima A, Okano M Assessment of
patient satisfaction with dupilumab for chronic rhinosinusitis with nasal polyps.
Allergy 2024 Oct 16. (IF 12.3)

Lee S, You H, Morita Y, Kanzaki S, Zhao F, Koike T. Classification of ossicular
fixation based on a computational simulation of ossicular mobility. Sci Rep. 2024
Sep 3;14(1):20468. (IF 3.8) .

Mori S, Murata Y, Morimoto T, Okamoto Y, Kanzaki S. Tests of human auditory
temporal resolution: Simulations of Bayesian threshold estimation for auditory
gap detection. JASA Express Lett. 2024 Sep 1;4(9):094402. (IF 1.2)

Kanzaki S, Yamaguchi T, Suh MW. Editorial: Identifying novel drug delivery
systems and treatments for hearing loss and related ear disorders, volume II.
Front Pharmacol. 2024 Jul 29;15:1464254. eCollection 2024. (IF 4.4)
FENATuA FU—F 77 V—"7 (Pl G, @IR6LE, WERE, FPE1ER, 1
H B, BRE RS, &Ik, e As, MBFme, T . S HEE5L) B 525
PESERE & B AR 5T D BRI AT 1 A RE5(2oW T, OTOLOGY JAPAN
99—112, 2024.

PRIRE &, e T, OANTCEAE, AMESE, R, EREUE, MIER, Mboc. SN
AEFIFE DX (FYVAN T AT r—k—ar) BRFHO DX —H/VE A #)
PERE DT FHRT S A 2 & Fiii T —Z X—2 % AW RBIH - E &R SeEF
OBRYE— SHSHMSME 34 (1) @ 1~4, 2024

EARVEE, BCNHESC, NI, ERE, BEEs, R, s <6, ERER
%, TERWEF, KA, BETI, CAEM, BEE—, RHEES, GRED,
PRI, AR4E, Books, RBINEE, Ml &, AP IR, @S, mxiE,
FRECETR, ZEF T, RALHIM. 7 LvF —ll i) 225 F - BRERREwT) U 1 v
N OBEBEME  THAMHREIC X 2 AT OMSAINFE] Z2INET —2 0.7 LvF
—7 WL —HEUC I T DA - AR U 4 L2 MR O - THRTRZEIS
K 2BEOHRSAINSE] ZINET—2 Do 2024 .73 (4)  329-339

AKEPRETE, B ER, (IEF RN, RSP, FfcBrih—aR, Fhif &, i aTEERRE
PEF T DRIE Y ~NE U T — a URATHL R T2 o TER] - BHERERIC L D
i %73, JOHNS40(9),997-1000. 2024 £ 9 A

IR A, RRIEOBEI LT v 77— FOTdIl HERIC K HFAOTER  Z25ME#E
MRS AARBE2BT# 5243.47.48  2024.10.19.

P R E OB OB LA ALIC L D T ofdE b JOHNS41 (1) 8082,
HORE 4 2025 42 1 A
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12. HE & A EEEEO B O LR SNEREIRE O FcFTinE JOHNS41 (1) 83.85,
FURE 2L 2025 45 1 H

13. Hpm s, O £, Rl &, & B M S, JRE EE EE R
FAIE B, FfEEF iE—RE, BV #RF]. AU 16 42 Audiology Japan $8#am S D
#. Audiol Japan (in press).

[ & ]

1. PHIBE &b, UG 4143 77277 AH AR HSIRGRIEO O OZFEITA 7
A AERA~=2T7 v HLEEL

2. WHZEH, #i & G | 77U T30 FWEIETRIMOBEIN AENSHZ HH
LWOEWEIRE  HITA EHEE 2024/4/12

3. Ml G, MOOK A [SiF7- 0 EH 2025)  #lilET SA A RN 53R 2024 4 10
H 31 H

4. FhIRE 5 HuBHAE 18—21, HMED - OO HAWEGERGEE  SRHR 2024 4F 12
H5H

5. g fh, HEEHUE. MER 22—25, HMEDOZO O HEEGERREE SRR
2024412 A 5 A

6. MR &b, SRHEB] (JL3F) | HIGY L ARdE —MERE 202543 AH
il . B —ReE e ERIIRR AR IR TR R ORI IR D DO ?
RIS R 5 D02 TA—Ae T U SRS 2025 4 3 H

[ 72 - WFERPER ]

1. Kanzaki S. Koike T, Irie Y, Keat CS, Higo T, Shimizu Y, Hayashi M, Ikegami H.
Symposium: Innovations in management of otitis media and cholesteatoma:
Innovations in intraoperative measurement of ossicular chain mobility -Individual
differences in the force applied to the ossicles during palpation and decision making-
61th (NES 2024) (Budapest, Hungary) May.22.2024

2. Kanzaki S, Sakata H, Seminar of Vestibular rehabilitation. 61th NES 2024
(Budapest, Hungary) May.22.2024

3. Kanzaki S. Symposium Vestibular rehabilitation, Vestibular rehabilitation.61th
(NES 2024) (Budapest, Hungary) May.22.2024

4. Kanzaki S. Individual differences in surgeon’s procedures and judgements of
ossicular conditions during palpation. CORLAS 2024(Vienna, Austria)
August.30.2024

5. Kanzaki S. Symposium 11 Tinnitus and Hyperacusis: Tinnitus and Hyperacusis and

its background factors. 8tk East Asian Society of Otology Dec 8th 2024.
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11.

12.

13.

14.

15.

16.

Kanzaki S. Symposium Hearing and cognition; Changes in cognitive function and

its analysis after hearing aid intervention for patients with mild to moderate

hearing loss. (Chairman Nakagawa T and Kuba H) APPW2025 Makuhari Messe

Chiba 2025 Mar 18.

Kanzaki S. Invited seminar; Semmelweis University (Hungary) Mar 24. 2025

PRIRE A, X — e EIEIIEE AR IR TR RO FIRIZ 2 D2 72 W

WS TRICenom? (R /NIAD % 125 BB A SR SRS 2
(CKBR) 202345 H 17 H

HOEL A e B TR A dke OHR SO BRI A AR ERE. R =

F=rREEZMOWIZRIRRIRE & Z S 2 EOBEME O E BRI 5 SRR
(t&FF) 2024 4F 6 H

PRIRE i, IR EASE, A B, <7 P4 R BRI B B O B S, S B 2 K o A B

Z,LRE, HHMA. A OBR  TERBRINGRIZ M T —22 M EER & B AR R R | 2 5t

TOHENAT vA FEREIZHONWT—] MR HHMIL 5 34 BIHEARFR Sk

FhEES (VA7 H0D) 2024410 A 5 H

Fili & QOL WGHE  Mimak, JERk fhlls &) HHUGEFINSEE QOL IZKXIET

S ERR QOL ' HIZ4(SF36, SSQ12, COMQ12, SPOT25, NCIQ) % W 7= it (5

3 5 34 MIAARERFRMRE « FIEEHS (VA 7H0D) 2024410 H 3 H

g . YUARYT L 2 BERIAETT =g 0T LR Tl & A

WU NEY T = a e BET 50, R SHEI, MIRE 55 69 Bl B ARER

Eyae O 2024410 H 23 H

A &5, O £, flE 5, & 27 (9 S0r, R |2, EH R, R

SE F, FVelR UE—RR, B RRE], fREEE Al 16 40 Audiology Japan 1

L OHERS. 2024 4510 A 22 H

— AR E

Kanzaki S. Koike T, Irie Y, Keat CS, Higo T, Shimizu Y, Hayashi M, Ikegami H
Appropriate Ossicle Palpation during Otologic Surgery: Variations in Judgments
and How Surgeons Exert a Large Force on the Ossicles. CORLAS 2024.

Morimoto T, Yamamoto Y, Obuchi C, Okamoto Y, Kanzaki S, Mori S,Tests of
Human Auditory Temporal Resolution: Psychophysical Measurements of Normal
Hearing Listeners by Bayesian Estimation. (Poster) 2025 ARO Winter meeting.
B 5L, Ahn Jiwon, NTLEAE, PRIRE &, 25 o R AR AL U ARIE 2, b e, /it
L TRRIREE N ) 7 BV rT B HIAEE ORI E M b 5 36 (RIS
FrrY=T%a 202445 4 11 B (56 36 I A A= V=T FRHZH)
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17.

18.

19.

20.

21.

22.

23.

24.

KB B, Fofcly iE-RR, fRRE AR, MEE R, LERE EEE MPBEC o iR EE
BEREREERC T HRTEY ~NE Y F—a v, BAHBIEGERZS (KBR) 2024 4 5
H

A E%, PhE T M S YT ER T T4 T AOEEEHINC L D H e E
INVEEEBWHERT Bl S 2 L—a IR ARE 34 M A AEREARS -
LTS (VA7 HVh) 2024410 H 3 H

A JEEL R PEE, RE R WA S, s 5. FFEOMERRREOER  —(7)
ZEBMATIC L D8E — AAREEYS a0 20244210 H 256 A 25 69 M A
AR EYS G

KEF BRE, AR B HEERT. LERRNE. M AR FOrEBRiE AR M4BT T
DRIEV ~NEVT— 3 O%E  ~DHI JELEFICEH LT~ 2024 45 11 H 14
H % 83 [EIHARDEVEEERRE HAD VP EEFSESTE

s B KER BRE. BHESRT. LEREIEN A A, P BRE B8, H A aeig
REFEE|ZKT 2RIEY N Y T —3 3 »0ikA— [Tilt Head & Side Step Exercise]
DOEZE. 2024 4 11 H 14 A% 83 Ml A KD FV i E PSS

W R, FeBRs RS, #EL e, (LEREIRRE, KB OB, S B, i
fh, A7k k. cVEMP (28T %5 500-1000Hz slope FHMIER]OFEER], FEnl L 5
Fit, 2024 4F 11 H 14 B 26 83 [l H AW £ W R AR A

FRAMER], RS, WARVRE, NATR, FARS, filg &, FREE. RS
fERERMA DIERL—(8) WIHIFE=RE BB A IS & L2 B e ollEDR— BA
B2 20256 3 A

TSt FaGERE, PRl . ORRECSCRE. ILERERNE . RERIERIMEMESL Y LSBTt
T2 BN B ERNHSE T ERFIR 2170, - D E VWA SE L7z 1 F SESEE
S B4 2025 4£1 H 30 H

[ a0 ]

1.

Kanzaki S. Invited Online lecture; Inner and Middle ear for Undergraduate students
Semmelweis University (Hungary) Mar 22. 2025

Kanzaki S. Invited lecture; Japanese protocol of hearing loss for Postgraduate
students Semmelweis University (Hungary) Mar 24. 2025

PRIRE  dh, REREF IR £ I, BRI 22k LA PR O ERE
T—. BRAT A ANAZNT v 7 EIT— 202446 H 9 H

PRIE . EERE - MRURREE L SRARKEEIC OV T BRTTERSFINHE S, 2024 4 7
H18 B (&)

g AL EERE TR R & REMRRE O RIFRIC DWW T % 1 18] Well Being 7 4 — 7

L ERAVERIRIZE Z 2005 2 ~HEE L FRAEDIEWVEIR ) B~  Ff# Phonak #ifi
SR %1 1EH AL AKMGAE
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=AT R fhlE AL GFRE) EETE & RERAVE DR VEIRE B 2 5, 1 [F] Well Being
7 F—T A mufﬂfﬁ% FHEZ 2006 2 ~EEIE & FREE DRV D~ R
Phonak filfds % 1EH AA ZARMAE

il TN %ﬁ/“@*ﬁ*%a@%ﬁ/“@@ﬂf% AARAT 4 HINVAXNT v 7B I ) —
2024 410 H 27 H

PRIRE . EEDEIC 72 5 & R ERRAEIC /R 2 00 BB 19 [EIERR & F BRI T
2024411 A 16 H

[ =t ]

1.

[

1.

2.

YRV L2 JER RIS Ml G B N Y T2 g Ao T 569
[F AABER S (RL) 2024410 A 23 H

JER 10 BF O PAMED EV 9:00~9:50 010-1 ~010-5 [ 2 &3] R LT
e ppRE g, 2024 4F 11 H 14 B 55 83 [0l H AR S F WV E PR

UL EREEICONWT 2024%5H 148 =rvxzagEtL BT (BB
Rk g (BEE) . E—bE—b JriMEE 202449 H 7THS WEB (Eif®)
R (BE) T A A - NI b JE R B S PR
https://yomidr.yomiuri.co.jp/article/20240910-OYTET50015/

IR gh (BEfE) EEERAEICE Do FE L HMEICHE E L ! [HM%
INBZ 2% RS Vol 18] AN A b7 20244811 H 1 A
https://kaigo-postseven.com/171813

FRRE  h (BE(E) | ZERMEEEE  RARH SIEGER 2 HP

httpst//owned jibika.or.jp/suddendeafness 2024 4 12 H

Ml g (BEE) | MIEERMEWVO DWW NS 287 i@ L ... 5 FETHZ
RIS KR OEIZRSWe) | 33 M7 2 —GRothilH)
https!//www.yomiuri.co.jp/yomidr/article/20230904-OYTET50020/

Ml & B THZS CLIELTEWnWTRnsThRS M2 NG OBEHEELWE
ROTT JiikaGMEICHEE | [FMEPBA L HRRHR Vol.21] MR M7
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