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Overview of

The Global Expert Meeting on Setting a Direction for Promoting
Effective Digital Technology Utilization

From the Perspectives of Those Most Affected

At an upcoming global expert meeting titled, “Setting a Direction for Promoting Effective Digital Technology
Utilization From the Perspectives of Those Most Affected,” co-hosts Health and Global Policy Institute (HGPI)
and the Kyoto University Graduate School of Medicine’s Frontier & International Psychiatry Laboratory (with
cooperation from Johns Hopkins University) explored discussion points for disseminating digital technology in
the field of mental health from the three perspectives of “evidence,” “accessibility,” and “data.”

In 2019, HGPI and the Kyoto University Graduate School of Medicine’s Frontier & International Psychiatry
Laboratory hosted a global expert meeting titled “Global Trends and Japan’s Mental Health Policy” where we
emphasized the importance of viewing mental health as a continuous spectrum rather than a binary state of
health or sickness. This means it is possible for anyone to develop a mental disorder, and that in mental
health policy, it will be important to build a seamless support system that is based on a life course approach
which spans the period before birth to the end of life, that includes multi-stakeholder collaboration, and is
centered on people living with mental disorders, their family members, and their supporters.

In a life course approach, support is provided according to where someone is in their life or along the patient
journey in order to meet the needs of their condition for prevention, treatment, and the prevention of
recurrence. However, it is not easy for patients to grasp and manage their own symptoms or changes in their
physical or mental state while going about their everyday lives. To help address this issue, various devices
have recently started to appear that use digital technology to objectively evaluate a person’s condition, make
predictions and provide management using accumulated data. There have also been advances in research on
treatments and other services provided using applications with online conferencing features or that use Al. It
has now become clear that these tools can be used to provide prevention and treatment as well as improve
or stop the recurrence of symptoms through interventions provided during everyday life, in a manner that
extends beyond clinical settings. As the keywords “digital transformation,” or DX, is being taken up in almost
every area, a wave of digitalization is delivering new applications in R&D and in clinical settings to gradually
charge our lives. In health policy, DX is the subject of growing attention, particularly for themes like “the
digitalization of healthcare” and “health data.”

However, these trends are not only occurring within the field of mental health, which means we must
consider them based on overarching trends in health policy. Following the 2018 enactment of the Next-
Generation Medical Infrastructure Act, discussions are now advancing on anonymizing patient information
and utilizing it in R&D. In addition, the FY2022 Basic Policy on Economic and Fiscal Management and Reform
mentions establishing a new headquarters for promoting healthcare DX, and discussions have begun on how
to effectively utilize health information in a manner that surpasses the frameworks of R&D. This includes
establishing a data platform that enables health information to be shared and compared as well as
standardizing the information held in electronic medical records. It is likely discussions on how to effectively
use this health information will continue to grow more energetic in every area of health policy.

Given these circumstances, our focus at this second meeting with our partners were on the application of
digital technology in the field of mental health. Expectations toward the effective use of digital technology
are high, but to promote digital technology in a manner that extends beyond prevention and health
promotion to enhance diagnosis and treatment in clinical settings, we should hold attentive discussions on
the validity of evidence supporting this new form of technology. In Japan and overseas, prominent members
of academia in the fields of psychiatry and mental health have pointed out the tendency for discussions to
ignore medical validity in favor of reliability. Applying digital technology carries the risk of greatly amplifying
the negative aspects of this tendency, and how to assess the safety and value provided in exchange for that
risk is an important issue that requires discussion. Furthermore, from the perspective of the aforementioned
life course approach, determining how to make the best use of healthcare information will be a crucial point
to discuss with healthcare beneficiaries — namely, patients and those close to them. As we advocated at this
expert meeting, the “perspective of those most affected” is an essential element. Co-hosted by HGPI, whose
mission is to “achieve citizen-centered health policy,” and the Kyoto University Graduate School of
Medicine’s Frontier & International Psychiatry Laboratory, which is at the forefront of academic research
based on global trends, and with the same close cooperation from Johns Hopkins University as in 2019, this
meeting featured multi-stakeholder discussions that encompass broad perspectives and were not limited to
trends in the field of mental health.
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Opening Remarks

Kiyoshi Kurokawa Chairman, HGPI

Health and Global Policy Institute (HGPI) has worked to advance its Mental Health Policy Project since FY2019. The event that
launched this project was the “Global Trends and Japan’s Mental Health Policy” Global Expert Meeting which, like today’s
meeting, was co-hosted by the Kyoto University Graduate School of Medicine’s Frontier & International Psychiatry Lab with
cooperation from Johns Hopkins University.

Today’s event marks the second time we are holding this joint symposium, and it is being held using a hybrid in-person/online
format due to the impact of the COVID-19 pandemic Many of us have become accustomed to participating in remote meetings
in recent years and such opportunities have helped us stay in touch on an individual level, but | feel that connections maintained
in that manner can be very fragile. Seeing you today reaffirms my belief that it is necessary for us to come together and speak
face-to-face, as | feel that discussions tend to leave a shallower impression when we do not experience them in the analog realm.

We have been joined by a number of esteemed experts in the mental sciences as well as in brain and neuroscience and have
been given the opportunity to hold wide-ranging discussions on the topic of mental health. In our discussions, | would like for
each of us to view issues related to mental health as topics that not only affect us, but that also impact society as a whole.

Examining current conditions surrounding research, we find that in terms of publications cited by country, a key indicator for
research output, China has overtaken the United States for the first time in history and has assumed the top spot. From third
place, we see Germany, the United Kingdom, and France - all countries with populations smaller than Japan — while Japan has
fallen to around tenth place. In Japan, where it is common practice for researchers to return to their home universities after
traveling overseas to study, | believe Japan’s inability to overcome the challenge of producing independent researchers may be a
factor behind this decline in research capacity.

Today, we are joined by many specialists in the field of mental health, starting with Professor Akira Sawa, an expert in psychiatric

and neurological research from Johns Hopkins University. While deepening discussions with domestic and international multi-
stakeholders, | would like for us to generate options that can be used to set a direction for society to take in the future.
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Keynote Lecture: A Brief Introduction of Harvard Digital Psychiatry
Dr. John B. Torous Assistant Professor, Department of Digital Mental Health, Beth Israel Deaconess Medical

Center, Harvard Medical School

During the COVID-19 pandemic, in-person medical consultations went remote using tools like the internet and apps. The field of
mental health must also adapt to this transition so patients can be provided with care. However, this new challenge
encompasses a number of significant issues related to safety, outcomes, and implementation. Hardware must also be handled in
order to synchronize data. Digital technology allows us to obtain vast amounts of data. It is exactly as Gillan and Rutledge
pointed out when they said, “In order to develop robust neurocognitive models of mental illness, we must invest in new
methods that can deliver on substantially richer, multivariate data sets and larger samples than are feasible in the traditional
small, single-site studies that dominate the field” (Gillan CM. Rutledge RB. Smartphones and the neuroscience of mental health.
Annual Review of Neuroscience. 2021 Jul 7:44:129). Digital phenotyping is the practice of digitizing the characteristics of an
individual’s behavior using data gathered with smartphones and wearable devices, such as step counts and activities. Data
gathered using digital phenotyping falls into two categories: active data, which reflects things like exercise; and passive data,
which includes items like sleep patterns.

Led by Professor Keshavan and Torous, our center developed an application called mindLAMP. mindLAMP offers flexible
customization to match the characteristics of the cultural region or community and enables users to gather and verify data in
four categories: Learn, Assess, Manage, and Prevent. Through global partnerships with organizations like the Los Angeles County
Department of Mental Health, Johns Hopkins University, and the Mayo Clinic, it is already being used around the world. A study
conducted in Massachusetts performed mapping on people with schizophrenia to reveal that those who lived in areas with more
green spaces reported different symptoms, suggesting that the environment has a direct impact on mental health (Henson P,
Pearson JF, Keshavan M, Torous J. Impact of dynamic greenspace exposure on symptomatology in individuals with schizophrenia.
Plos one. 2020 Sep 3;15(9):e0238498.).

Furthermore, before clinical relapse occurs, values on individual anomaly detection plots for categories like cognition, mobility,
sleep duration, and sociability tend to exceed personal baselines and appear as anomalies (Henson P, D'Mello R, Vaidyam A,
Keshavan M, Torous J. Anomaly detection to predict relapse risk in schizophrenia. Translational psychiatry. 2021 Jan 11;11(1):1-
6.). Based on this finding, we believe smartphones can be utilized to detect anomalies and predict relapse in schizophrenia.

In an initiative from Sangath and NIMHANS in India, app-based interventions are being provided when anomalies in active and
passive data are detected. The Accelerating Medicines Partnership, Schizophrenia, supported by the NIMH is conducting
monitoring on people who are at high risk of progressing to schizophrenia and is using mindLAMP as a digital biomarker.
mindLAMP is also being used in clinical settings. Training is being conducted to increase digital literacy among users. There are
also professionals called “digital navigators” who provide direct support to patients and help them install and customize the app.
We have also seen examples of times digital navigators helped to ensure that the cycle of remote medicine was progressing
smoothly by checking in with patients after they used the app. Clinicians can use the dashboard to see temporal changes in
patient anxiety levels and depressive symptoms as well as how those changes correlate with data collected from various sensors.

In September 2022, the U.S. Food and Drug Administration (FDA) reported it could not provide active oversight of most software
that could be considered close to or related to medical device and that their Software Precertification (Pre-Cert) Pilot Program
would require a fresh start. In other words, this means many apps are currently available whether they have FDA approval or not,
so users must take care when selecting one.

There are a number of problems with many of the apps currently available for download, such as requiring high levels of digital
literacy, lacking privacy or integrity, having varying levels of effectiveness, having low engagement, or being difficult to integrate
into care. The model used to evaluate apps by the American Psychiatric Association (APA) emphasizes ease of use. Apps must
not be designed in a way that excludes people with low levels of digital literacy and who require care the most. It is also
important that apps can be trusted in terms of privacy and security. It is difficult to evaluate the effectiveness of apps, and they
must be compared after establishing appropriate control groups. It is also necessary to pay attention to patient engagement.
There is data from a study in the U.S. showing that 95% of mental health app users suspended use of apps by the tenth day of
use (Baumel A, Muench F, Edan S, Kane JM. Objective user engagement with mental health apps: systematic search Israel
Deaconess and panel-based usage analysis. Journal of medical Internet research. 2019 Sep 25;21(9):e14567.).

It is also necessary to integrate apps and care. Apps must be easy for clinicians to use, and adequate training and support must
be provided. More details on the APA’s app evaluation model can be found on their website
(https://www.psychiatry.org/psychiatrists/practice/mental-health-apps/app-evaluation-model). Based on the APA’s framework,
our team built a database and set up a website called MindApps.org. It is an open database that allows users to freely search
through approximately 650 mental health apps using various conditions such as whether or not they offer chat bots or cognitive
behavioral therapy (CBT), or whether or not they are backed by evidence.
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Keynote Lecture: A Brief Introduction of Harvard Digital Psychiatry

Dr. Matcheri S. Keshavan Stanley Cobb Professor of Psychiatry and Interim Head of the Department of
Psychiatry, Department of Digital Mental Health, Beth Israel Deaconess Medical Center, Massachusetts Mental

Health Center, Harvard Medical School

Many initiatives have been implemented for mental disorders in the past, mostly from psychiatric societies. Although research
has been conducted in a similar manner as for cancer and heart disease, there has been a lack of significant progress with no
improvements in prevalence, response rates, suicide rates, or the rates at which people experience housing insecurity.

| believe this lack of improvement is not caused by a lack of effective treatments, but because of the existence of mental health
disparities. In other words, we are being obstructed by restrictions on treatment provision systems and disparities in services.
However, implementing digital technology in psychiatric care will enable us to engage with patients on an ongoing basis and
overcome growing mental health disparities.

While there are challenges that must be overcome before we can implement digital technology in psychiatric care, learning
health systems can help us overcome those challenges. The National Academy of Medicine in the U.S. adopted the learning
health system concept several years ago.

It is a research-based practice in which practical interventions are provided in communities and leverage existing knowledge to
create cycles of learning and improvement. When applying its principals to forms of care that involve the use of digital
technology, first, data is gathered to identify factors that facilitate or obstruct care; second, implementation strategies are
formulated based on those findings; and finally, those strategies are implemented and evaluated.

While learning health systems have the potential to deliver great benefits, we have yet to accumulate evidence for them.
Additional challenges include patient engagement, integrity/privacy, interoperability (integrating handwritten and electronic
medical records, etc.), reluctance among patients and clinicians to introduce digital technology in psychiatric care, and
institutional obstacles. To begin with, the act of introducing digital platforms into clinical practice presents major hurdles.

Advancing the use of digital technology in psychiatric care will require intervention from digital navigators. Digital navigators are
care team members who support patients under the leadership of a physician. It is also important for apps to be improved
continuously, to provide stable connectivity, and to be usable with inexpensive technology.

Other steps that must be taken to successfully implement the use of digital technology in psychiatric care include establishing
indicators like symptom scales, readmission rates, app adoption rates, and intervention retention rates; and building
frameworks for rigorous outcome assessments. In the learning health system approach, this data is analyzed and used to refine
implementation strategies, which are then used for interventions. If this concept can be applied to real-world clinical practice, it
might remove the need to spend many years generating and implementing ideas (like with pharmaceuticals) and drive a
paradigm shift in the field of psychiatric medicine. | have high expectations that it will also contribute to eliminating mental
health disparities.
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Session 1:

Evidence in Digital Technology Use

Speakers (in Japanese syllabary order) :
Koko Ishizuka Assistant Professor, Johns Hopkins University School of Medicine
Ken Udagawa Joint Director, Community Mental Health & welfare Bonding Organization
Shigenobu Kanba Professor Emeritus, Kyushu University
Taishiro Kishimoto Project Professor, Hills Joint Research Laboratory for Future Preventive Medicine and Wellness,
School of Medicine, Keio University
Hironori Kuga Director, National Center for Cognitive Behavior Therapy and Research,
National Center of Neurology and Psychiatry
Takeshi Sakurai Visiting Researcher, Department of Drug Discovery Medicine, Graduate School of Medicine,
Kyoto University
Reiko Hayashi Deputy Director-General, National Institute of Population and Social Security Research
Yuji Yamada Research Officer, Division of Data Sharing and Medical Art, Department of Health and Clinical Data,

Japan Agency for Medical Research and Development

Moderator:
Akira Sawa The Johns Hopkins University School of Medicine,

Johns Hopkins University Bloomberg School of Public Health, The Johns Hopkins Hospital
Discussion Summary

-The need to establish evidence based on diverse perspectives, adopt technology reflecting that evidence, and create
climates and infrastructures for accumulating evidence in real-world clinical practice to effectively utilize digital technology-

The discussion held during Session 1 pointed out the importance of establishing evidence from diverse perspectives to utilize
digital technology in psychiatric care in an effective and efficient manner. As one condition for achieving this, it was suggested
that it will be important to promote a “dimensional approach” in which neuropsychiatric disorders are classified according to
pathophysiology or pathological mechanisms without continuing to rely only on the conventional “categorical approach,” in
which neuropsychiatric disorders are classified by clinical diagnosis. Another point raised in the discussion was that to
successfully provide treatment that is optimized for the individual, which is one strength of digital technology, it will also be
important to value individual narratives alongside big data and to combine personal support with digital technology. Expectations
are high for evidence to be built for these methods and for steps to foster a common understanding of how to best utilize digital
technology in psychiatric care. To disseminate digital technology, it will also be necessary to create climates and infrastructures
for doing so. This will require efforts such as establishing a data platform, systems for online medical examinations that promote
the use of digital technology in clinical settings, and mental healthtech.




Requirements for evidence that will support the effective utilization of digital technology

The importance of establishing evidence to develop treatments that are optimized for individuals

4 To promote the appropriate use of digital big data, it will be necessary to devise new ways for perceiving neuropsychiatric
disorders or brain disorders. From the perspective of ensuring compatibility with data science, the dimensional approach (in
which disorders are classified by pathology and quantitative perspectives are emphasized) has been recommended over the
categorical approach (in which such disorders are classified using conventional clinical diagnosis).

€ When using biological data as a bridge to pathophysiological mechanisms, the key to success will be to collect samples that
reflect brain pathophysiology in many settings and in a manner that is noninvasive and does not require intervention from
medical staff. One example that can be used as a reference is biomarker studies for Alzheimer’s disease, where samples are
collected using a combination of nasal brushing to collect olfactory neurons and single-cell Western blotting.

@ To achieve precision medicine, while making effective use of big data, it will be important to recognize the value of individual
narratives so that optimal treatments for each individual can be selected.

The importance of establishing evidence from diverse perspectives in addition to changes in symptoms
€ When creating evidence to support the use of digital technology, it will be important to consider cognitive behavioral changes
that occurred alongside new lifestyles and diverse working styles that emerged during the COVID-19 pandemic.

@ Because both usage rates and retention are low when digital technology is used on its own, it will be necessary to examine
methods of establishing evidence for cognitive behavioral interventions that combine personal support and digital tools.

@ Thinking along the aforementioned dimensional approach, in addition to symptom improvement, taking aspects like recovery
and wellbeing into account is also recommended.

The importance of establishing evidence for a wide variety of targets so potential of using video games can be

explored in psychiatric care

@ In 2020, during the COVID-19 pandemic, the Food and Drug Administration (FDA) in the U.S. granted emergency approval to
EndeavourRx, a video game-based treatment for ADHD. Expectations are high for future efforts to design, refine, and assign
measured values to video games so evidence can be established and they can be implemented in psychiatric care to realize
their potential to serve as tools for measuring cerebral function or as interventions.

@ Current issues for video game-based therapy include the fact that results regarding its effectiveness have yet to be proven
and that it is unclear if experiences obtained from video games can be transferred to practical problem-solving and if such
therapy can be utilized by many age groups.

@ Expectations are also high for video games to be able to serve as medical devices or applications that can be used as
measurements or interventions for specific diseases in the future. It may also be possible for video games to be used to
provide follow-ups to gauge users’ mental states, to provide health management, and to prevent diseases.

@ Platforms and resources must be established so video games can be used for various medical purposes.

The importance of developing technology that captures symptoms in quantitative terms and to promote

online medical examinations as a platform

@ n the field of psychiatry, biomarkers that can be used to conduct diagnosis and assess severity have yet to be established, so
quantifying symptoms is a major issue.

@ However, progress is being made in research to develop digital devices or medical devices that utilize Al. Technology that is
currently being developed includes tools that measure facial expressions, voice attributes, and daily activities to provide
objective evaluations of psychiatric symptoms; tools that quantify psychiatric disorders using natural language processing;
and software-based medical devices utilize wearable wristband devices to conduct depression screening and assess severity.

@ Expectations are high for the effective use of digital technology in clinical settings in the future, and online medical
examinations are necessary to provide a platform for such tools. It is desirable that Japan catches up to other countries in
providing online care in the field of psychiatry, including payment for such services in the current medical service fees
schedule.
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The importance of political support in building valid evidence

@ Over the six-year period from 2015 to 2021, the number of Japan Agency for Medical Research and Development (AMED)
projects involving digital technology has nearly quadrupled from 94 projects to 381 projects. Among them, there was a
remarkable increase in projects related to psychiatric and neurological diseases. Although they are of relatively low priority,
there were 7 such projects in 2015 and 32 in 2021. Looking at disorders targeted by those 32 projects, mood disorders are the
most popular, with ten projects, followed by organic mental disorders (six projects), schizophrenia (five projects), and
developmental disorders (four projects).

€ AMED is accelerating funding and digital technology with a three-step cycle for evidence: (1) creation (by conducting medical
R&D in a seamless manner from basic research to real-world deployment); (2) dissemination (by collaborating with overseas
institutions and promoting research that leverages established data infrastructures); and (3) utilization (creating healthcare
innovations as catalysts and supporting industry-academia collaboration). Repeating this cycle, AMED works to deliver
research results to patients and their families by implementing them in real-world clinical settings as quickly as possible.

Future challenges and expectations for the digital era, assuming evidence is established

Issues and hopes for the utilization of smartphones for responding to psychiatric disorders
@ A consensus has yet to be reached on the degree of evidence that must be established before mental health applications can
be utilized as medical devices. Given these circumstances, it will be necessary to work to establish evidence in the future.

@ It will also be necessary to consider ease-of-use and features for applications to match the attributes of users like patients,
their family members, and healthcare professionals.

@ In the past, when the Cabinet Office conducted an online monitoring survey for people with disabilities, it drew responses
from many people with certificates of disability in the field of psychiatry. This suggests that smartphones may have the
potential to be an effective tool in efforts to address psychiatric disorders.

& The World Health Organization’s (WHO) 11th revision of the International Classification of Diseases (ICD-11) came into effect
in 2022. Japan plans to adopt these new classifications in a few years. Expectations are high that the adoption of the ICD-11
will advance digitalization efforts and lead to more appropriate disorder names and reimbursements.

Challenges and expectations for providing free access to healthcare through digitalization

@ In the context of the ongoing shift from hospital-centered to community-based psychiatric care in Japan, it will be necessary
to establish systems that detect worsening pathological conditions early and provide appropriate responses. It is likely digital
technology can contribute to these activities like early detection and intervention for recurrences.

€ While the term “big data” has become well-understood and firmly established, it is necessary to consider “big data” from the
point of view of two different categories, namely big data targeting group of people and big data targeting individuals.

€ One issue in Japan is that the scale of venture capital is small. Mental health applications have also yet to become well-
established. The American Psychiatric Association (APA) has established a committee that evaluates digital applications and
works to sort out the crowded application market. Discussions at academic societies in Japan are still at ones examining the
ideal state of telemedicine, but they should be taken as opportunities to accelerate digitalization further.

@ Digitalization may appear convenient at a glance, but there are high hopes for initiatives that will improve retention rates for
digital tools while continuing to provide interventions through real people.

Expectations for efforts to utilize technology that targets many people regularly while preventing the loss of

narratives due to digitalization

@ Over the six-year period from 2015 to 2021, the number of Japan Agency for Medical Research and Development Some are
concerned that telemedicine and digitalization will weaken connections among people. The narratives of people affected by
mental health issues are of the utmost importance, and it is important they are not lost due to digitalization.

@ As data will accumulate over the course of utilizing digital technology, anticipation is high for efforts to gather information

from many people on a regular basis to contribute to early detection or creating new evidence and not just for purposes
related to diagnosing diseases.
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Presentation 1: The Future of Promoting Healthcare DX — Expectations and Issues

Hanako Jimi Member, House of Councilors; Parliamentary Secretary, Cabinet Office

As Parliamentary Vice-Minister of Health, Labour and Welfare, it was my responsibility to lead Japan’s initial response to the
Coronavirus Disease 2019 (COVID-19) pandemic. This meant that from February 3, 2020, | served on board the Diamond Princess,
which had over 3,700 people on board. My most difficult task was managing the passenger registry. | kept track of information
like who had a fever, who had taken a PCR test, and who had been transported to a hospital by our Disaster Medical Assistance
Teams (DMATs). While managing each bit of information in the registry, | also kept in contact with the Ministry of Foreign Affairs
(MOFA) and held meetings with the Self-Defense Forces to respond to the needs of the participants, who were from 57 countries.

| disembarked on March 1, 2020, completed two weeks of quarantine as a health security measure, and resumed commuting to
my post on March 15. Based on my experiences on the Diamond Princess, the first thing | did was digitalize our communication
and information management tools for COVID-19. That led to the establishment of the Gathering Medical Information System on
COVID-19 (G-MIS), which lets us gather information from health institutions across the country regarding hospital operations,
care beds, healthcare staff, numbers of patients seen, numbers of tests conducted, and the availability of ventilators and other
medical equipment or medical supplies (like masks and other personal protective equipment) so we can grasp conditions and
then provide support. Our next task was to advance the legal reforms and system modifications needed to launch the Health
Center Real-time information-sharing System on COVID-19 (HER-SYS), which reduces workloads at health centers and other
facilities. It also enables more rapid information sharing to help related parties like health centers, prefectural governments, and
health institutions keep track of each other’s circumstances.

It can be said that the future direction of digital transformation (DX) in healthcare set by the Ministry of Health, Labour and
Welfare (MHLW) Team for the Promotion of the Healthcare DX Reiwa Vision 2030 (which was established in September 2022)
will only be possible because we have met the many challenges presented by the COVID-19 pandemic. The three pillars of
advancing healthcare DX are establishing a nationwide platform for sharing health information, standardizing information held in
electronic medical records, and revising medical service reimbursements through DX. These efforts will also include revisions to
the Next-Generation Medical Infrastructure Act and other laws.

In the future, | believe that information-sharing in society should only take place after patients have given their consent. While
information is the property of patients, it is difficult for some people to express their consent for the use of their information.
These include people living with mental illnesses or children with intractable diseases. This difficulty is all the more reason that it
will be necessary to obtain comprehensive consent regarding information provision that is based on relationships of trust
between physicians and their patients. As physicians are involved in face-to-face contact with patients, it is physicians who are
best-suited to serving as gate openers; they will man the counter at the “information bank.”

| feel the same desire to deliver the benefits of medicine to as many patients as possible as everyone in attendance today. Under
the leadership of Dr. Kurokawa and Dr. Sawa, | would like for all of us to play active roles as representatives for patients and for
all of humanity as we develop various legal measures to provide patients with the best healthcare possible.
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Presentation 2: Current Trends and Future Prospects for Health and Welfare Measures in

Psychiatric Care

Shunichiro Hayashi Director, Mental Health and Disability Health Division, Department of Healthand Welfare
for Persons with Disabilities, Social Welfare and War Victims'Relief Bureau, Ministry of Health, Labour and

Welfar

The total number of people living with mental disorders in Japan has been on the rise in recent years and increased to 6.14
million people in 2020. Examining data from the Ministry of Health, Labour and Welfare (MHLW) on changes in the number of
outpatient visits for mental disorders by disorder, we see there have been notable increases in visits for mood disorders
(including bipolar disorder), neurotic disorders, epilepsy, and dementia.

Taking a closer look at those figures, we see there is also a prominent treatment gap in the number of people who are suspected
of having addictions and the number of people receiving addiction treatment. We know that people who may require
therapeutic interventions are not being connected to consultations and treatment. Furthermore, despite great need for
healthcare for children with psychiatric disorders including developmental disorders, an adequate healthcare delivery system has
yet to be established.

In the seventh revision of the Medical Care Plan (from FY2018 to FY2023), each prefecture has been obligated to grasp current
local circumstances in various areas and to take the necessary steps to ensure healthcare provision systems are in place. In
addition to the areas of schizophrenia, depression/bipolar disorder, and dementia, those areas also include child and adolescent
mental disorders, addiction, post-traumatic stress disorder (PTSD), higher brain dysfunction, eating disorders, and epilepsy.

In 2017, the MHLW introduced a concept called the “integrated community care system that can respond to mental disorders.”
To support community living for people living with mental disabilities, a report presented by the Examination Committee on the
Future of Mental Health and Medical Welfare in February 2017 described the importance of coordinating services according to
the various issues faced by each person (i.e., support provided through integrated management).

A new premium for “Ongoing Medical Treatment Support” was added to the medical service fee schedule in its FY2022 revision.
This premium is used to evaluate and calculate reimbursements for multidisciplinary support in outpatient treatment. It applies
to cases in which mental health social workers, psychiatric nurses, or certified nurses provide support to patients and their
families (including in-person consultations lasting 20 minutes or more) and communicate and coordinate on their behalf with
related organizations like health centers, local governments, designated providers of specified consultation support, and welfare
service providers for people with disabilities. | hope that this new premium will encourage healthcare institutions to participate
in integrated management and help make society a place where efforts to promote collaboration between healthcare and
welfare are the norm.

It will also be important to deepen understanding toward mental disorders among the public. In the future, | would like for us to
advance efforts to conduct training programs for the general public that will develop “mental health supporters” by helping
them obtain correct information and understanding regarding mental health, depression, and anxiety, as well as to advance
support programs centered around listening to the people close to the parties most affected.

During the recently-concluded 210th extraordinary session of the Diet, a series of legal reforms were enacted that aim to help
people with mental disorders live with peace of mind and included the Act on Mental Health and Welfare for the Mentally
Disabled. They were centered around five bills in four areas and included enhancements to systems that support community
living for people with mental disabilities and various rule changes related to inpatient care. Many of these changes will come into
effect in spring 2024.

Efforts are currently underway to establish a delivery system for providing psychiatric care in line with the July 2014 guidelines
titled “Future Direction of Specified Measures for Assisting People with Mental Disorders Experiencing Long-term Hospitalization
Transition to Community Living.” As part of these developments, we must turn our attention to reinforcing the provision system
by reducing the number of care beds that will be made redundant by future optimization measures and by distributing
manpower and resources to care provided during the emergency, acute, and convalescent phases. Steps must also be taken to
enhance outpatient care, day care, outreach, in-home treatment and in-home nursing departments, and health and welfare
services that support community living. We must allocate medical resources in a focused manner to such areas where they are
required and construct a provision system for psychiatric care that will build trust and provide peace of mind.
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In the future, we will require high-quality healthcare, family doctor services (including holistic care, a system for urgent needs,
and efforts for community contribution), the integration of health and medical services (through multidisciplinary support), and
methods of providing forms of support that are based on evidence, such as cognitive-behavioral therapy (CBT). Progress is also
being made in the utilization of online medical examinations and other digital technologies.

These initiatives in the field of psychiatric health and medical welfare exist to enable any person with a mental disorder to receive
healthcare for any condition with peace of mind so they can live their own lives, in their own communities. On the side of care
providers, as well, | would like for these efforts to deepen trust in psychiatric care as well as in healthcare professionals and
healthcare institutions to help us build good relationships with the parties most affected.

Presentation 3: Current Trends and Future Prospects for the Maintenance and Promotion of

Mental Health
Taisuke Hashimoto Director, Healthcare Industries Division, Commerce and Service Industry Policy Group,
Ministry of Economy, Trade and Industry (METI)

Our current efforts at the Ministry of Economy, Trade and Industry (METI) aim to create and promote healthcare services that are
suitable for maintaining and improving mental health with a focus on the period before the initiation of treatment among
members of the workforce with mental distress.

To achieve the ideal market for maintaining and improving mental health in the workplace, first, it will be important for
healthcare service providers on the supply side to offer evidence-based services that deliver the value required by companies on
the demand side who will be providing those services to their employees. | think that making purchasing decisions according to
the value required by companies on the demand side will improve health outcomes for employees and help disseminate high-
quality services.

A survey conducted as part of the FY2020 Healthcare Service Social Implementation Project aiming to promote products and
services related to maintaining and improving mental health revealed that many HR and personnel managers believe mental
health can affect performance on the job and found that there is broad recognition toward the importance of initiatives for
better mental health. The findings also suggested that many initiatives for mental health among companies on the demand side
have objectives like “improving performance” and “securing and retaining human resources.”

However, indicators currently being used to monitor mental health in real-world settings tend to be limited to items which can be
measured in quantitative terms and are easy to spot changes in, like working hours or stress levels. Few companies are using
indicators related to improved performance, like engagement or presenteeism. The reason this is a challenge may be that the
items used to monitor mental health within companies do not match the value that demand-side companies want to obtain from
services.

The United States is leading the way in adopting mental health tech and Japan is also seeing rapid progress in that area. We can
broadly categorize the mental health market into Employee Assistance Programs (EAPs), which are central in the existing market
(and are human-based services); and the companies that mainly use digital technologies, which are central in the new market
(and use digital applications). Given these circumstances, | believe that an entity with the centripetal force to encourage the
provision of high-quality services will be necessary in the industry as a whole.
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One problem on the supply side is that evidence for the services being provided is still insufficient. In one study, among apps
surveyed, only 12.8% were mentioned in the literature or had been the subject of studies to determine their effectiveness
(Takashina H., Suzuki H., Shiratsuka R., Ohashi K., Miyashita T., Yokomitsu K. (2021). A Review of Mobile Applications for
Psychological Interventions Concerning Depressive Symptoms in Japan. Japanese Journal of Behavioral and Cognitive Therapies
47 (1), 1-10).

A factor that causes issues like these is that there is no environment for implementing the use of healthcare services for
prevention and health promotion in society like we have for pharmaceuticals and medical devices. | think this is because it is
difficult for the private sector to initiate and advance efforts to build evidence, and because mechanisms to authorize such
applications have not been institutionalized.

Regarding two ongoing efforts to construct evidence for interventions aimed at maintaining and improving mental health in
workplaces and other settings, a team led by Professor Tsutsumi at Kitasato University is conducting a study using an
organization-based approach with human intervention titled, “Cluster Randomized Controlled Trial for Verifying Effectiveness of
Multi-faceted Workplace-Based Organizational Interventions for Mental Health.” At Kyoto University, Professor Furukawa’s team
is currently advancing a verification project utilizing an application-based, individual approach titled, “The Al Project for Highly-
Personalized Mental Health Maintenance and Promotion: R&D Spanning a Fully Factorial Randomized Trial to a Living RCT
Platform.”

Regarding the framework for authorization, the AMED Project for Establishing an R&D Infrastructure for the Social
Implementation of Prevention and Health Promotion (or, the Social Implementation of Healthcare Infrastructure Development
Project) is examining the status of existing evidence for non-pharmaceutical interventions for prevention and health promotion
from academic societies in related disease fields, identifying methods of evaluating that evidence, and formulating guidelines and
other standards.

As part of that project, in an initiative focusing on addressing the topic of mental health in the workplace centered around the
Japan Society for Occupational Health, Professor Ebara’s team at the University of Occupational and Environmental Health is
conducting research to develop guidelines for digital health and technology-based preventive mental health interventions.
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Session 2:

Digital Technology Accessibility

Speakers (in Japanese syllabary order) :

Kensuke Kaneko Representative Director and Vice President, Kaneko Shobo
Osamu Kobori Supervisor, HIKARI Lab Inc.
Shingo Hayashi CEO, betatrip Inc.

Toshiaki A. Furukawa Professor, Department of Health Promotion and Human Behavior, Health Issues Course,
Graduate School of Medicine and Faculty of Medicine, Kyoto University

Nobuhiro Miura Member, House of Councilors

Moderator:

Shunichiro Kurita  Manager, HGPI

Discussion Summary
-The need for high-quality growth in the environment surrounding the mental healthtech market and to establish a climate
for promoting the development of Software as Medical Devices (SaMDs) for better digital technology accessibility-

In the context of the recent expansion of the mental healthtech market, discussions in Session 2 were conducted from
perspectives of industry, academia, people living with mental disorders, and the legislature and pointed out the importance of
improving digital technology accessibility within prevention and health promotion in mental health and in psychiatric care by
fostering an environment for the development of mental healthtech and Software as Medical Devices (SaMDs). It was also
mentioned that one important condition for digital technology utilization will be improving mental health literacy in civil society.
Expectations are high for the further expansion of awareness-raising measures targeting society, starting with educational
opportunities for younger age groups. Another important aspect pointed out was collaboration among industry, Government,
and academia aimed at implementing the results of research throughout society, which is a challenge facing every field of science
in Japan.
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Current circumstances and challenges

Current circumstances and challenges from the perspective of industry: Actions to be taken to develop a

healthy mental healthtech market

@ Digital tools known as “mental healthtech” are intended to be used over the course of daily life for prevention and health
promotion, and unlike medical devices, companies are free to develop, manufacture, and market them. Mental health drew a
great amount of attention during the COVID-19 pandemic, which led to the launch of various products and services in the
mental healthtech area.

@ Mental healthtech is still a new field and possesses a great amount of potential, such as for accessibility. There are still many
challenges to overcome for mental healthtech, and it must be developed into a healthy industry.

@ Specific challenges facing mental healthtech include:
*The difficulty of selecting the right services for users
*The presence of services where quality is not assured (in terms of ethics, safety, or evidence)
eSpecialists lack educational opportunities to familiarize themselves with digital devices
eMental healthtech is difficult to monetize and sustain as a business

€@ As more companies enter the market, the user base is expanding and the number of service options is growing. Three
elements will be necessary to establish better market conditions: designs that can be incorporated into lifestyle habits;
accurately grasping mental health conditions; and mechanisms that guide people to appropriate healthcare services.

Current circumstances and challenges from the perspective of academia — Developing cognitive behavioral

therapy (CBT)-based applications as medical devices and witnessing their implementation in society

@ Cognitive behavioral therapy (CBT) is one preventive intervention for which evidence of effectiveness and safety has been
established and that can be implemented in an equitable manner. In addition to in-person sessions, it has also been shown to
be sufficiently effective in live group CBT sessions, telephone CBT sessions, and guided CBT sessions provided over the
internet.

€ When acute treatment is initiated with psychotherapy instead of pharmacotherapy, 10% more patients maintain good health
at one year. As a result of this finding, an editorial was published in The Lancet which stated that psychotherapy is the best
initial treatment for depression (Patel, 2022). In addition to prescribing compounds (general pharmaceuticals) for prevention
and treatment, it is also important to prescribe information, specifically psychotherapy.

@ One result of R&D efforts was the development of the world’s first smartphone application for CBT that demonstrated
significant effects against a control group (the FLATT study). That application has been licensed to a pharmaceutical company
and is currently undergoing clinical trials for Pharmaceuticals and Medical Devices Agency (PMDA) approval as an SaMD.

€ A CBT application for smartphones aimed at improving resilience has also been developed and a study on its ability to improve
depression among university students, cancer survivors, and women with infertility is currently underway. There is also a pilot
study on smartphone-based CBT provided in the workplace currently ongoing in a company. Furthermore, intervention studies
are also being conducted for parents of children with autism spectrum disorder (ASD), workplace presenteeism (which is
reduced work productivity due to health problems), and adolescent and young adult cancer survivors.

& Efforts to develop applications as medical devices are more active overseas. In Germany’s Digital health applications (DiGA, or
“Digitale Gesundheitsanwendungen” in German) program which began in 2019, 31 out of 130 applications have been
approved. Other countries such as Belgium and France have adopted similar approval systems. Efforts to examine a similar
framework have been ongoing in the U.K. since 2022, when the Wellcome Trust awarded approximately 300 million yen to
fund joint research program of the U.K. Medicines and Healthcare products Regulatory Agency (MHRA) and the National
Institute for Health and Care Excellence (NICE), a study that will examine methods of regulating digital mental health tools.

& The Digitally Assisted iNTerventions in Evolution (DANTE) project aims to build a platform called the Best, Effective and
Affordable Training in Resilience in Constant Evolution (BEATRICE) platform that will provide members of the general public
who are presymptomatic (or mi-byo, the transition phases between health and sickness) with internet Cognitive Behavioral
Therapy (iCBT) that takes baseline characteristics into account and is time-dependent and highly personalized. Expectations
are high for efforts to provide highly personalized smartphone-based CBT to build herd resilience in the entire population of
Japan and reduce the population burden of depression and anxiety.
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Current circumstances and challenges from the perspective of the legislature — Necessary steps for improving

accessibility

@ We can look forward to effective utilization of digital technology to lead to great improvements in accessibility to
interventions for prevention and health promotion and to psychiatric care, especially among people in their teens to their 40s,
which are groups that are thought to have many people who are predisposed to depression.

@ Along with better access to psychiatric care, policies should also encourage the establishment of systems in which people can
use digital technology to grasp their own mental health conditions at early stages. The Government should secure budgets to
fund research to accomplish this as well as provide continuous support to ongoing efforts.

@ In addition, to prepare for disseminating digital technology, it will be necessary to make society a place where people living
with mental health problems can seek consultations with peace of mind and where the voices of those people can be heard.

@ It will be vital to continuously improve accessibility throughout all mental healthcare services and psychiatric medicine by
combining mental health and digital technology using a life-course approach while specialists provide support.

Discussion points for the future

The need to combine mental health care and digital tools to transform awareness among individuals and in

society

@ Efforts to provide education on information and communication technology (ICT) in elementary schools are currently ongoing
and present a good opportunity to implement mental healthtech at early stages in school education. However, to prevent the
use of mental healthtech itself from becoming the sole objective of such education, it will be important to provide in parallel,
education that deepens understanding toward mental health.

@ Courses from dispatched lecturers and other similar activities may have made the topic of mental health more familiar to
middle- and high-school students in recent years. This trend also seems to have accelerated during the COVID-19 pandemic.
Starting in 2022, content on preventing and recovering from mental disorders was added to the high school health education
curriculum. Improving mental health literacy through educational programs tailored to each age through school education
system will promote understanding throughout society over the medium to long term and help improve access to mental
healthcare and psychiatric clinics.

@ Looking at examples overseas, in the U.K., many programs that discuss the topic of mental health are aired on the BBC, and
they are contributing to better understanding of mental health throughout society while helping to eliminate stigma.
Although a growing number of similar programs are being aired in Japan, expectations are high for the production of more TV
programs, internet videos, and other media that are based on scientifically-sound evidence.

€ In addition to helping prevent symptoms before they appear and assisting people directly affected by mental health
challenges, digital technology also helps family members and other supporters. More people are signing up for online
community sites aimed at family members and other people close to those most affected, which is also providing points of
contact with family associations. It is desirable that such opportunities are used as starting points to connect people to the in-
person support they require.
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The need to examine how to best structure the cost burden of mental healthtech

@ The introduction of mental healthtech in workplaces is one innovative measure and is currently being considered as a method
of the dissemination. In the future, to make mental healthtech usable much broader beyond the workplace, mechanisms
must be established that ensure there are not cases in which people cannot utilize such services due to economic reasons or
to avoid harming sustainability among service providers. Examples include establishing a health service framework for
insurers in the public health insurance system.

@ To encourage the adoption of these services in workplaces, their ability to reduce absenteeism and improve productivity must
be quantified and presented in the form of evidence. There are also great differences among companies with regards to the
extent to which they can cover the costs of such services. If only a few companies introduce them, they will have little effect
on society as a whole. The lower end of the estimate for the number of users required to build herd resilience for the entire
population of Japan is approximately 20 million. If too few people use the services, their effects will not manifest as society.
Even if the use of such services is limited to workplaces, promoting them under the assumption that companies will fully bear
all the costs of providing them may hinder the growth of the user base, and therefore, expectations are also high for policy
support to those services.

@ If public support is to be provided, ensuring evidence and access will be major issues. One issue is that despite the presence of
excellent research being conducted in Japan, efforts to implement those research findings in society have not been successful.
When deploying such services in society, it will be necessary to broadly examine how to best distribute the cost burden.

The need to create flexible processes for the development and approval of SaMDs to encourage the utilization

of digital technology in psychiatric care

@ Various initiatives other than fostering the mental healthtech market are necessary for improving digital technology
accessibility in the field of mental health. Even when someone is using mental healthtech for better mental health, anyone
can develop a condition that requires support from psychiatric care. There are high expectations for the effective utilization of
digital technology in real-world psychiatric care settings, which means that in addition to the expansion of mental healthtech,
promoting the development and dissemination of SaMDs for diagnosing and treating illnesses is also an important policy
challenge.

@ One issue for researchers and developers is flexibility in the development and approval processes for SaMDs. Unlike
compounds (general pharmaceuticals), the use of SaMDs is less likely to result in harmful side effects, so it may be feasible to
consider development and approval processes that are more flexible for SaMDs compared to pharmaceuticals and aim to
improve and revise SaMDs on an ongoing basis while reviewing data from before and after use.

@ It is difficult to establish control groups in clinical trials when studying SaDMs for mental disorders. Clinical trials may be easier
to conduct if researchers are allowed to divide participants into two groups that receive conventional therapies or use SaMDs
in addition to conventional therapies and then compare outcomes between those two groups. Doing so may accelerate the
clinical trials and also be beneficial to the public.

@ Accelerating the approval process is an important policy issue for implementing the results of research in society. Continuing
to prioritize empirical knowledge and risk aversion as we have done in the past may actually pose a major risk to society.
Digitalizing development and approval processes in addition to healthcare provision will be one way to help address such
issues.

35



Session 3:

Promoting Digital Technology and Making Effective Use of Data Utilization

Speakers (in Japanese syllabary order) :
Genko Oyama Associate Professor, Department of Neurology, School of Medicine, Juntendo University
Akiko Kudo Senior Vice President, Executive Manager, New Business Promotion Department,
Nippon Telegraph and Telephone (NTT) Corporation

Keigo Kobayashi Person Living With a Mental Disorder
Tatsuhiro Shibata  Professor, Human Genome Center, Institute of Medical Science, University of Tokyo;

Director, Division of Cancer Genomics, National Cancer Center Research Institute
Kazuyuki Nakagome Director-General, National Center of Neurology and Psychiatry

Mami Ho Specialist in Clinical Medicine, Office of Medical Devices |, Pharmaceuticals and Medical Devices Agency

Moderator:

Takeshi Sakurai

In light of the fact that digital technology has opened the door to utilizing vast amounts of data in clinical settings, Session 3
began with a look at innovative initiatives for the effective use of data in the fields of oncology and neurology followed by an
examination of current circumstances and prospects for the field of psychiatric disorders. In the field of psychiatric disorders, to
develop new therapeutics based on new stratifications over conventional diagnoses and therapies that are not based on
objective indicators, efforts are being made to build a new psychiatric disorder registry, examine new analytical methods, and
develop new methods of anonymizing data so it can be readily and safely used. Private sector participants provided a report of
their projects on technologies for accumulating and utilizing health and medical data starting with the Millennium Medical
Record project database, and technologies for secure computation systems in the Bio Digital Twin development. Furthermore, in
addition to sharing basic concepts and points of note regarding approval applications for Software as Medical Devices (SaMDs),
registries, and diagnostic medical devices, participants recognized the importance of collaborations among industry, Government,
and academia to make efficient and effective use of Real World Data (RWD) in a manner that fits each usage purpose. Finally,
from the perspectives of people living with mental disorders, it was pointed out that there is a need to utilize digital technologies
to develop mechanisms for ensuring that the latest information and potential benefits reach patients.
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The importance of consolidating databases for efficiency and engaging in international collaborations — An

example from the cancer field

@ In the field of cancer, driver genes serve as the keystone for diagnosis and treatment, which means databases are centered
around genomic information. Consolidating these databases and registries together has led to greater statistical significance
and efficiency, allowing for stratification by driver genes and furthering clinical development for rare cancers. Consolidating
databases in this manner means they can play vital roles in Japan as well as in international collaborations.

@ Advances in genomic medicine have resulted in proactive efforts to gather genomic and clinical data in real-world clinical
settings. The data, which is called Real World Data (RWD), is being gathered and utilized on a daily basis at the National Cancer
Center Japan (NCC) Center for Cancer Genomics and Advanced Therapeutics (C-CAT).

¥ In 2008, an initiative called the International Cancer Genome Consortium-Accelerating Research in Genomic Oncology
(ICGC/ICGC-ARGO) was launched to promote international collaborations and drive progress in cancer research by aggregating
global cancer genome data and making it available for researchers around the world. At the same time, at the Global Alliance
for Genomics and Health (GA4GH), efforts are ongoing to formulate an international agreement on data standardization,
ethics, privacy, and other issues related to the sharing of genomic information.

@ In addition to genomic information, there has also been recent progress in efforts to gather vast amounts of imaging data
from sources like radiological and pathological diagnoses as well as endoscopy and other data including video data. An
infrastructure for data-driven healthcare using Al-based technology is now being developed.

The importance of treatments and research using digital technologies and the promotion of data construction

— An example from the field of neurology

@ Aging is a known risk factor for Parkinson’s disease and the advent of the super-aging society means that the number of
people living with Parkinson’s disease is rapidly increasing. Some estimates say that the number of people living with
Parkinson’s disease around the world will double in the next twenty years. Medical care from specialists is essential for
appropriately managing Parkinson’s disease and other neurodegenerative diseases. Furthermore, neurological diseases that
result in unstable symptoms require efforts to accurately grasp changes in outpatient clinics as well as in the patients’ home.
However, in urban areas, specialists are unevenly distributed, and in rural areas, they are difficult to access. To establish a
sustainable healthcare system, it will be necessary to achieve digital transformation (DX) using information and
communication technology (ICT) and Al technology.

€ At the Juntendo University Hospital Center, which uses iPads to provide online medical examinations for Parkinson’s disease,
the number of users increased six-fold during the COVID-19 pandemic. In addition to the online medical examinations, other
ongoing research initiatives on the use of ICT and Al for the treatment of Parkinson’s disease include 24-hour monitoring using
wearable devices and smartphone applications, and the use of technologies like cross reality (XR), the metaverse, and Al chat
bots.

@ The Parkinson’s disease registry being built by the Juntendo University contains information on items including medical history,
clinical symptoms, genomic data, metabolomics, results of cognitive function tests, and imaging studies. As of FY2022, it
contained 800 entries with longitudinal follow-up for 165 entries. While the registry is currently being used to study the links
between MRI images and clinical symptoms, there are other future plans to use it for conducting multimodal analyses.

& Regarding new directions currently being taken in database construction, one study that began recently is using an Electronic
Data Capture (EDC) system to collect patients’ data electronically using blockchain technology. Unlike existing centralized
capture systems, the new system is tamper-proof, so there are high hopes for it to be used to construct clinical databases and
to manage personal health records (PHRs).

@ Moving forward, there are high future expectations for digital data collected through DX and through the registry for

Parkinson’s disease to be integrated and utilized for various purposes including developing digital biomarkers, predicting onset,
and providing early or auxiliary diagnosis.
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Current status and future prospects for the construction of databases in the area of psychiatric disorders

@ The causes of psychiatric disorders are still elusive and reliable diagnostic biomarkers have yet to be developed. Psychiatric
diagnoses are mostly made without objective indicators, and the fact that research on pathologies and the development of
treatments are mostly conducted based on the current diagnostic methods could be a major issue for the progress. Given
these circumstances, the National Center of Neurology and Psychiatry began building the Registry of Mental Condition in June
2020 with the objective of developing treatments based on new stratification criteria. By collecting biosamples and clinical
indicators beyond existing diagnostic categories and extracting fairly homogenous groups out of the population, appropriate
patients’ stratifications and suitable treatments for those groups with high validity are expected. As of November 30, 2022,
the registry included 1,370 cases.

€ While not often included in clinical trial outcomes, information from patients related to subjective satisfaction levels and QOL
is very important for providing longitudinal outcome indicators in the field of psychiatric disorders. This information can be
collected through patient-reported outcomes using electronic methods, or Electronic Patient Reported Outcomes (ePROs). To
encourage active participation and improve retention of patients in the longitudinal cohorts, the outcomes of those
measurements are given back to the patients who are encouraged to use them for self-monitoring.

& Efforts are currently ongoing to explore new analytical methods when utilizing registry data in the field of psychiatric
disorders. One of the characteristics of this field is that there is a vast amount of text and other forms of unstructured data,
and we would like to utilize text data as a form of clinical information. When doing so, we want to emphasize establishing
methods for anonymizing personal information and make it possible to provide highly secure information and highly valid
analysis methods to researchers who would like to use the registry data.

@ As for the short term objective, we are currently examining the possibility of replacing subjective reports of mental health
status entered in ePROs using biometric data from wearable devices. Another objectives for the future are to create a system
that enables data from clinical trials to be collected and linked to the regulatory approval and a system that will provide long-
term follow-ups after trials have ended.

Providing hardware to expand personalized healthcare and medical services

@ Healthcare data in Japan is scattered and consolidation efforts are in the earliest stages. Given these conditions, one private
company aims to achieve wellbeing for all of society by developing and providing services that are centered on utilizing
healthcare and medical data. It also would like to obtain, analyze, and utilize various forms of life course data to develop
precision services that are optimized for individuals by providing an infrastructure for the distribution of personal data.

@ In the coming “data-driven society,” data volumes and energy consumption are likely to increase, meaning we will require
faster data processing and better energy conservation. Aiming for these objectives is currently ongoing. Performance targets
for 2030 and beyond include improving electrical efficiency by 100-fold, data transmission capacity by 125-fold, and reducing
end-to-end latency to 1/200th of the current levels. The company is also advancing an R&D initiative to create Bio Digital
Twins (images of the physical and mental characteristics of each person captured in cyberspace), which currently is focusing
on the cardiac issues.

@ Successfully providing Bio Digital Twins and precision services will require analyzing vast amounts of personal information. In

response, the company is now providing a secure computation system that can compute data while it is still encrypted, and
aims to contribute to further progress in R&D.
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The importance of promoting policy that aims to implement digital technology from the perspectives of

development and regulatory approval

@ Under the Act on Securing Quality, Efficacy and Safety of Products Including Pharmaceuticals and Medical Devices (or, the
Pharmaceuticals and Medical Devices Act), medical devices are regulated according to their international classification (Class
I-1V). It is possible to apply for marketing licenses for SaMDs as medical devices when they are Class Il (controlled medical
devices) or higher. During the PMDA approval review, the risk/benefit profile for effectiveness and safety is evaluated by
carefully reviewing the application materials to determine if the intended use, effects, operational methods, usage methods,
and usage precautions are appropriate.

@ The dissemination of electronic media and advances in Internet of Things (loT) technology have led to growing interest in
utilizing RWD. The PMDA has established an RWD working group and is now providing information at its website.

@ General points to keep in mind when utilizing registries for the regulatory approval application process include providing
ample consideration for securing private information and patient consent; the reliability and suitability of the registry data
being utilized; and preparing methods to communicate with the registry holders at early stages. It is safe to say that the
degree of reliability required for the registry data varies depending on the intended use.

€ While ensuring reliability and suitability, it is also necessary for the development and approval processes to operate with the
flexibility for each situation. For example, the PMDA presented a new interpretation that the Ministerial Ordinance on Good
Clinical Practice for Medical Devices (or the “GCP Ordinance for Medical Devices”) does not apply to performance evaluations
for diagnostic medical devices using existing medical imaging data or similar data that do not involve additional invasiveness
or intervention because they are not clinical trials (PAB/ELD Notification No. 0929-1, dated 2021-9-21, Attachment 1). While
keeping the perspectives of people living with mental disorders in mind, it will be important to continue having discussions
involving industry, the Government, and academia on the efficient use of RWD in a suitable manner for the intended use of
the device in question.

Expectations for digital technology from the perspectives of people living with mental disorders

@ People living with mental disorders have few opportunities to feel the progress and changes that are happening in psychiatric
care, even for those who visit a hospital regularly. Such people can get courage and hope if they can learn about future
prospects for psychiatric care, including the items that were discussed at this meeting. It goes without saying that
technological advances in diagnosis, treatment, and R&D are important, but it is also extremely important to deliver the most
up-to-date information to the parties most affected.

@ As mentioned in early discussions, in the field of psychiatry, narratives are often shared in subjective or emotional terms, and
it is often difficult for patients to effectively convey their symptoms, conditions, and how they feel, to their doctors. Capturing
patients’ symptoms, conditions, and feelings in objective terms through the use of digital technology, as we have discussed,
will not only be useful for diagnosis and treatment, but it will also contribute to smoother communications among patients
and doctors. Such initiatives are likely to help build trust in psychiatric care.

@ For patients, relationships with medication are unavoidable. It is very difficult for patients to make decisions like which
medicine is best for them, how much and when to take it. Expectations are high for data related to taking medication to also
be compiled in databases so people can monitor their own conditions, and be provided with optimal solutions and clearer
instructions.
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Closing Remarks

Akira Sawa The Johns Hopkins University School of Medicine, Johns Hopkins University Bloomberg School
of Public Health, The Johns Hopkins Hospital

In this symposium co-organized by HGPI and Kyoto University, we have discussed the potential of digital technology in mental
health and psychiatry. Through very productive discussion in the sessions, we have underscored three essential points.

First, we confirmed the notion that mental health and psychiatry are for “everybody”, not limited for patients with mental
disorders in a medical sense. Like hypertension and cardiovascular conditions, mental disorders may be considered within a
spectrum of mental variation. A simple dichotomy that distinguishes disease and health may not fit with future “precision
medicine.”

Second, we also discussed the pros and cons of current nosology of psychiatry under light of validity and reliability. A good
balance between a categorical approach (on which the current diagnostic criteria stand) and a dimensional approach (in which
the concept of “spectrum” can be fully utilized) will be important. A well structuralized approach will be appreciated in psychiatric
nosology.

Third, we also underscored that psychiatry cannot be accounted only by empirical evidence, which was discussed above as the
first two essential points. It is very important to understand “personal stories” expressed by patients and their families in clinical
settings. Our inherent human ability for empathy plays a role in this process. Nevertheless, rigor in empirical science should still
be the most essential element in mental health and psychiatry as a domain of “precision medicine.”

As far as we all keep these three essential points in our minds, | am very optimistic that mental health and psychiatry will be
advanced particularly by including digital technology.

Let me share a personal story with you. A clinical mentor at Hopkins once mentioned that we appreciate patients as partners and
collaborators to improve future medicine. He also told me “if we build long-term relationships with all patients who have
participated in any academic study...even for over 10 years, your career as a physician scientist may be proved successful.”

In recent years, academic investigators tend to have the misconception that the greatest honor and goal of medical research are
to publish in a prestigious journal like Nature or the New England Journal of Medicine, but this concept is inadequate. The most
important thing is to develop an environment in which multi-stakeholders, including patients and their family members, work
together for the common goals in a long run. Today, we have been able to build a multi-stakeholder platform together. This is a
significant first step for bright future in mental health and psychiatry. | express my deepest gratitude to everyone who participate
in this symposium.

40



BAREEBEREE &

AAREEBERERE (HGPI: Health and Global Policy Institute) |, 2004 [ZFZIL S N7-FEEF], L. BRRORBDOE

BR80T, RUBPEY [TREFODERBEKZER I A, MLy o727 LT BEWL

AT—UHRNE—%fEEL, HRICBEROBREZRET 28] 2 I v a vIBIF, 510 [BEOBE. FiE
DIUFBIZELbNT, HMIIMZRFT 2| COTHRIICHEDEFHZT->-TEWY £ L7z, SHH. BUANAF

MEFBEBEAADZE, HoWBEEL LD ERFLEESZERLTEWVWY £7,

BAERBERENE FH - BIROZHEICEY 188
HAERBREBIE, FEH - i - BRRORE 747 & LT, FH - BIRRORMBEICEY 5 TaL D18 TR
VEEBIL TLWET,

1. Iy¥arvAniER
LHEE Y [HREARODEBRBEARR I AL, MLy o478 LT BIEWRT—7FRILE—%FEEL,
MSICBROBRBEZREET 2L Z2Ivyarve Ll T0EY, YBEBEOFEHIE. COIvavIlBRLT
W 2RE - AALDLDTTIETEZONTULET,

2. BUSHYMSIM
LEREBIE. BUSY ORI L7-REDEBFEFENEATY,, FLEEEL. R OM, BURESZFENET S
HErold IZEZ WA,

3. EEOFE - EEDMILMY
LB L. ZERAREREIORBLVERZNE L/ LT, FEOAMUECARZMBICAEL XY, ZXEED
BRZKRKDZZEDHY FTH. TNOOZERZFENCRLT 2H0ED L. SEEL FEMICHIBTL £9,

4. BEZFEOZHKM
LB (L, MUMEBRIANG FSEEBICXELESE. ZHRAVE. B BAZELN OIEBLEEELET,
o, BER WV LENEEDESO/I-HDDEERT, BHRORETHIOAET LI ZREBELET,

5. ERST{EEFREILF DHERR
L IL, CXEFORR - Y—EXZEORGERE. FLERMECA A —YormEZEBNE T 2FEHILITWL
FHA

6. EMICLBAR
UExBFT B0, HHEIL, TXEVWECEARICE, LREOBEICER > CIREWZLEET,

BAREBEREEE AV RAMALRBETOS I b F—L
EA B vF—Yr—

WE R 7Y ITA b

Hig - FEBARFKFBT BREHFTR Join E PRI 1R 8
FFEFEEFEENEAN BAREEBEEE (HGPI)

A : DavARTEF U AKRE

hiz KRAEHEFERE

FER7 7 —~<HhARH

41



About Health and Global Policy Institute (HGPI)

Health and Global Policy Institute (HGPI) is a Tokyo-based independent and non-profit health policy think tank, established
in2004. Since establishment, HGPI has pursued its mission of “Achieving citizen-centered health policies by bringing broad
stakeholders together in its capacity as an independent think-tank to generate policy options for the public.” One of the
Institute’s guiding principles in activities for this mission is to hold fast to its independence without adhering to the interests
of any political party or organization. HGPI will continue to maintain political neutrality and independence from any
organization in conducting its activities.

Health and Global Policy Institute: Guidelines on Grants and Contributions

As an independent, non-profit, non-partisan private think tank, Health and Global Policy Institute, (the Institute) complies with the

following guidelines relating to the receipt of grants and contributions.

1. Approval of Mission

The mission of HGPI is to improve the civic mind and individuals’ well-being, and to foster a sustainable healthy community by

shaping ideas and values, reaching out to global needs, and catalyzing society for impact. The activities of the Institute are

supported by organizations and individuals who are in agreement with this mission.
2. Political Neutrality

The Institute is a private, non-profit corporation independent of the government. Moreover, the Institute receives no support

from any political party or other organization whose primary purpose is political activity of any nature.
3. Independence of Project Planning and Implementation

The Institute makes independent decisions on the course and content of its projects after gathering the opinions of a broad

diversity of interested parties. The opinions of benefactors are solicited, but the Institute exercises independent judgment in

determining whether any such opinions are reflected in its activities.
4. Diverse Sources of Funding

In order to secure its independence and neutrality, the Institute will seek to procure the funding necessary for its operation

from a broad diversity of foundations, corporations, individuals, and other such sources. Moreover, as a general rule, funding

for specific divisions and activities of the Institute will also be sought from multiple sources.
5. Exclusion of Promotional Activity

The Institute will not partake in any activity of which the primary objective is to promote or raise the image or awareness of

the products, services or other such like of its benefactors.
6. Written Agreement

Submission of this document will be taken to represent the benefactor’s written agreement with the Institute’s compliance

with the above guidelines.

Mental Health Policy Project Team at HGPI

Shunichiro Kurita Manager
Kai Shigeno Associate
Co-hosts: Frontier & International Psychiatry, Graduate School of Medicine, Kyoto University

Health and Global Policy Institute

Cooperation: Johns Hopkins University

Corporate Partners: KANEKOSHOBO
Sumitomo Pharma Co., Ltd
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