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Abstract

Strategic Outlook toward 2030: Japan’s Researchitergy and Immunology

(Strategy 203pis the national research strategy based on Japasic Law on

Measures Against Allergic Diseases, a first okitel worldwide. This strategy was

established by a multi-disciplinary committee cehisg of administrators of the

Ministry of Health, Labour and Welfare of Japanugg and senior experts from

various research societies and associations, anelsentatives of patient and public

groups. Whereas the issues of transition, intemgraind international collaboration

have yet to be solved in this research realm iadaplentification of unmet needs,

digitization of information and transparent procex$ and strategic planning for

complex problems (a process dubi@dERUKA by the Toyota Way) are crucial to

share and tackle the same vision and goals. Thentibee developed three specific

actions focusing on preemptive treatment, interdis@rity and internationality, and

life stage. The real successSifategy 203@s made by the spontaneous contributions

of doctors, dentists, veterinarians, and other nadlirofessionals; basic and clinical

research scientists, research supporters, and pbautical/medical device companies;

manufacturers of food, healthcare, and home apmigrand patients, their families,



114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

and the public. The hope is to establish a staj@eety in which people can live long,

healthy lives, as free as possible from allergit mmmunological diseases, at each

individual life stage. This article is based orapahese review first reportedAnrerugi,

introduces the developmental process and detafisrategy 2030

Keywords: allergy, immunology, Japan, MHLW, strategy
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Introduction

Should Japan proceed with research on allergy mnaunology, despite the increase in
social security costs and the decrease in tax uevdallowing the progress of the
super-aged society? If yes, from what perspectiailsl the research be promoted? To
address these questions, we planned and formu&ttategic Outlook toward 2030:
Japan’s Research for Allergy and ImmunoldlggreinafterStrategy 203pfocusing on a
process dubbeMIERUKA It was originally a management technique usetbgbta to
increase efficiency and effectiveness by makingstiees more visibteand is now used
in a broader sense. Herein, we defiMMERUKA as the identification of unmet needs,
digitization of information, making the processnsparent, and strategic planning for
complex problems, toward safe societal development.

Japan has a long history of studying allergic aminunological diseases.
Countermeasures instituted by the Japanese govetnmeze launched nearly half a
century ago, and the national research projecrdegachildhood asthma treatment was
first conducted in 1972Since then, the Ministry of Health, Labour and e, Japan

(MHLW) has played an essential role in tacklingstaenajor societal problems, and the
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Basic Law on Measures Against Allergic Diseasesejhafter, the “basic law”) came
into force in June 201%,and the Basic Guideline for Promoting Measures idsja
Allergic Diseases was announced in March 2DTiese pioneering national efforts are
quite indispensable because one out of two peapléapan still have some form of
allergic and/or immunological disorder®atients with these diseases show long-lasting
phenotype(s), often repeating exacerbations andsseams, and with potential fatality,
such as, anaphylaxis and severe drug hypersetgsitivi

In addition, the “cross-sectional” problem liestire measures against the diseases
of which symptoms occur in various organs inclgdime eyes, ears, skin, nose, kidney,
respiratory organs, gastrointestinal organs, anttralenervous system. Multiple different
departments must thus be involved in the examinaif@atients, meaning that the close
communication necessary for producing high-levabgtresults is somewhat hard to
achieve. Another hurdle for allergic and immunobadji diseases is the “vertical”
problem concerning allergic march, a characterstite in the progression and transition
of various allergic diseases. Departments that exaitnese patients will change over
time along with their growth and symptoms, and eguently, cohort-type studies are

quite hard to accomplish. Furthermore, data andpbagh methods for “big data”
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analysis have not been standardized, domestic catopeis currently insufficient, and
international harmonization is almost nonexisteliue to differences in the
characteristics of patients with allergic and immlogical diseases between Westerners
and Asian$, research and development (R&D) results presemtetid European and
North American literature must be applied careftdllinical practice in Japan.

Thus, we shaped our vision focusing PHERUKA for the unmet needs and
complex issues across different levels and misuetlas stakeholders through national
and international collaborative research, basedvbith effective measures could be
taken for the society in which patients and pultive long, healthy lives, at each
individual life stage. We set three goals for dostalentists, veterinarians, and other
medical professionals (nurses, pharmacists, mi#is, and clinical laboratory
technicians); basic and clinical research scientisupporting research staffs, and
pharmaceutical/medical device companies; food, theale, and home appliance
manufacturers; and patients, their families, ane public to promote their active
participation and spontaneous contribution. Theclhasv also stated the responsibilities
of these stakeholders, who will be a large drivioge? Finally, to achieve the vision

and goals, major actions are to be promoted wittetkey words: Preemptive Treatment,
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Interdisciplinarity and Internationality, and Lif8tage. This review introduces the
developmental process and detailsStfategy 2030This article is based on a Japanese

review first reported ifrrerugi.”

Developmental process and characteristics &trategy 2030

To plan thisStrategy 2030holistically and effectively, it was essential poecisely
understand the state of the art and to prioritibbally extracted keywords and themes.
The MHLW played a central role in specially orgamiz a planning group with its
grant-in-aid and with cooperation from seven ret\ecademic societies: the Japanese
Society of Allergology, the Japanese Society of i&ead Allergy and Clinical
Immunology, the Japanese Dermatological Associative Oto-Rhino-Laryngological
Society of Japan, the Japanese Ophthalmologicaletgpthe Japanese Respiratory
Society, and the Japanese Society for Immunolomu(€ 1). Two physicians/scientists
were nominated from each society as collaboratbteeoplanning group. As a general
rule, these nominations included one from the msddal level (around the age of 55

years) and one from the emerging scientist levedufad the age of 45 years), for
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continuous follow-up over the next 10 years. A aesk consortium including these
research collaborators created the first repoguifé 1).

Based on the convergence of domestic and foreigdom, the vision and three
goals were established to perform three major msti(Figure 2) and to promote
spontaneous contributions by various national armtdrmational stakeholders in the
industry, academia, government, and public. To laca& the achievement, the MHLW
founded the Investigative Commission to clarify fhasitioning of the strategy, collect
opinions from patients, their families, and the lpul§Figure 3), and finalized this

Strategy 203%) including 12 specific actions (Figure 4), a fiosits kind worldwide.

Actions |: Fundamental research for pathophysiologtal elucidation and innovative
preemptive treatments

A fundamental platform for understanding and diyaty the diversity of allergic and
immunological diseases is essential to facilitaticient preemptive treatment for
appropriate targets. Particularly, as recent miorak research has revealed, it is an
effective strategy for identifying novel targets fiiagnosis and treatment, to focus on

the relationship between external factors and Hastors at interfaces such as the
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epidermis and mucosal surface. Cooperation acrogans, specialized fields, and

medical departments, and collaboration with enginge science, agriculture, etc. will

be promoted as well (Figure 4).

I-1. Fundamental research for understanding and stratification of disease diversity

Allergic and immunological diseases have a var@typhenotypes and disease states,
depending on the age of onset, severity, and psigndhus, the natural course,
responsiveness to standard therapy, and the rasidefeffects vary greatly among
studies on these diseases, and the reported fmding often irreplicable. Thus,
stratification should be performed from a compreinen perspective, including detailed
phenotype analysis (deep phenotypingnd an analysis of endotypes based on an
understanding of the molecular network, rather tiaiform biomarkers (endotypind.
During the process, it becomes necessary to sthimdathe diagnostic criteria and
classification rule among different institutions thelp advance research on
pathophysiology and evaluate treatment efficacyadudition, stratification of healthy
individuals (selecting high-risk groups of “potettipatients”) is also required to

implement precision mediciffeand preemptive therapy, which will be describethia
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next section. Furthermore, the utilization of @il intelligence (Al) in “big data”
analysis and standardizing phenotypes in modehisge need to be promoted.

A large-scale birth cohort study under the JapawirBnment and Children’s
Study? and a third-generation cohort study by the TohdWedical Megabank
Organization® are currently being conducted in Japan. Stratiineof patients based on
phenotypes is being attempted by bringing togetheh clinical information databases.
However, these approaches pose many problems nmegatifferences in information
categories, terminology, diagnostic definition, tthre completeness of the stored
information. Thus, in collaboration with Action 4l described later, it is indispensable
to make full use of good practices in the rare aiserealm, where national and
international databases have been harmonized itolealty standardized format,
resulting in the confirmed diagnosis, treatment amédical caré>'® With the
standardization of clinical information and the pi@denotyping of patients with allergic
and immunological diseases, multi-omics analysishefr samples from the peripheral
blood, skin, and airway lesions, etc. would be ptad greatly. On the other hand, it is

impossible to perform such multi-omics analysesairsingle research laboratory or
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institution. Thus, the use of preexisting prograarsd closer cooperation among

laboratories/institutions are essential.

|-2. Preemptive treatment R& D for future practical implementation of precision

medicine

Whereas personalized medicine is a concept in whielbest treatment method would
be provided for each individual patient requiringthmedical expenses, precision
medicine groups patients into subpopulations wiesgmt the same specific symptoms,
or those who are expected to respond to drugeisame mannéf.Treatment methods
or disease prevention will be established for agld/ered to each subgroup in precision
medicine, with higher expected cost efficiency. laaly, many precision medicine
initiatives have been launched to identify patsuttpopulations for many
immune-related multifactorial diseases/**However, these strategies have not clearly
focused on specific patient populations. Thus, écti2 toward the regulatory approval
of novel medical drugs and devices has to be predhiot collaboration with Action I-1,

where subpopulations will be clearly determineddmreening” methods such as deep
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phenotyping or endotyping within patient populasanmr within a group of healthy
individuals.

The approach of our country toward the practica of disease multi-omics
profiles the patients for early diagnosis, optittneatment, and quick/precise prognosis
and is generating many possibilities regarding ipfese therapy. It has been shown,
for example, that the combination of thorough treatt of atopic dermatitis and early
introduction of potential allergens is effectivepreventing food allergi€s.In addition,
dysbiosis of the skin flora is reported to be imeul in the onset of atopic dermatitfs.
Amelioration of dysbiosis combined with strengthrgnof the barrier at the interface
between the organism and the external world (skin, eyes, nose, and mouth) is
expected to be important for preventing the onsettter immunological disorders that
may follow. These measures may become key develoairstrategies for preemptive
therapy against allergic march. A recent study ailgggested that anti-IgE antibody
administration during pregnancy could lead to teeefopment of allerg§’

Still, several difficulties in conducting academasearch remain to be addressed in
the development phase based on collaboration wiginnpaceutical and medical device

companies. Such difficulties include delayed timiogjoining global clinical trials. It
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is necessary to clarify good practices for acadendastry collaborative R&D and its

societal implementation when proceeding with Actikdh Cooperation with Action 11-3

described later is also needed for the effectitzation of a framework for conducting

multicenter clinical trials in Japan and overseas.

| -3. Fundamental research focusing on the correlation between host and extrinsic

factors

For stratification, which is essential for preempttreatment R&D, it is important to
elucidate the interaction between host factorguting immunological and genetic
backgrounds, and various extrinsic factors atnieriace. It has been reported that
dysbiosis of the skffi or respiratory tract, smoking, exposure to aityiimn and small
particulate matter (Ph%), and susceptibility to specific viruses play imaat roles in

the onset, progression, and increased severitjenfe and immunological
diseased??*2°0f note, comparison of two groups of people (tmeigh and Hutterites)
who share a similar genetic background revealethigarisk of asthma was lower
among the group that engaged in traditional farncmmpared to those who engaged in

modernized farming’ In this case, the natural immune responses diffaceording to
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external factors (here, differences in farmingestybuch studies with a new approach
that incorporate external factors are gaining matténtion and are to be encouraged.
Making the most of the relatively homogeneous geretckground of the Japanese
population, Action I-3 would promote comparisons amvestigations of the diversity
regarding lifestyle, weather, or seasons towandréubreakthroughs.

Given the importance of results regarding localityage-related differences, data
sharing and coordination with research using exgsspecimens and cohort studies are
also essential. On-going studies conducted on ddridbod samples stored by the
Japanese Red Cross Society have revealed the akgimhgenerational diversity of the
allergen(s)-specific IgE positivity ratd Furthermore, collaborative research involving
housing, bedding, home electronics, food, beveraige cosmetics manufacturers will
be effective not only for creating a healthier ind environment of the body, but also
for controlling external allergens (such as cedslep) where one often needs political
measures as wefl.Particularly, collaboration with Actions I1I-1 aritl-2 focusing
research on patients’ life stage is of importarmcecbmparison of generational

differences.
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|-4. Interdisciplinary R& D for multi-organ system network

Despite having many aspects in common regardingunaogical mechanisms,
neurological findings (for symptoms such as itchjfigand barrier function®' various
symptoms in different organs have prevented inseidiinary R&D regarding the
multi-organ system network beyond the medical depamt boundaries in Japan.
Several countries set up their registration systemmdividual diseases at the national
level, and many epidemiological study results théized such databases have been
reported®® Furthermore, it is important to collect objectil&a that may be useful
within different clinical fields and to standarditee data for furthering research that
goes beyond the borders of individual organs. kangple, asthma is often diagnosed
subjectively via auscultation among doctors, algiothe findings must be transformed
into objective datd> Such interactions between different fields willdssential for
driving forward R&D beyond the borders, which woblel promoted by Action 1-4, in
collaboration with Action I-3 for improving the eimenment inside and outside the
body; Action 11-2 for investigative R&D for unmetedical needs utilizing apps,
wearable devices, and Al; and Action 1I-4 for im&tional cooperation and human

resource development.
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Of note, many advanced results on allergic andunwotogical research have been

reported as a result of information sharing fromib#o clinical research. In addition to

promoting translational research, a future issueb&ihow to proceed with “reverse

translational research”, which links questionsiagsn daily clinical practice to basic

research. Thus, building a sustainable collabcegilatform is extremely important in

reference to pioneering strategies in the rareadisdéield described later in Action 111-4.

Actions Il: Cross-sectional research related to eéfctive promotion and societal

development

Effective promotion of allergic and immunologicakearch requires the establishment

of cross-sectional infrastructure that incorporatew perspectives and new participants.

Actions Il focus on four areas: patient and publimlvement (PPI)MIERUKA of

unmet needs, clinical research infrastructure ohiclg central ethics review, and

promotion of international collaboration (Figure 4)

I1-1. Bidirectional research promotion via patient and public involvement
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Since the 2000s, a system has been establishedtguatients and related patient
organizations and civil society groups could pgate in the design, conducting, and
reporting of clinical studies in several countiilesiuding the UK®* It has been
increasingly understood that designing clinicalgiwith patient input is useful for
improving the quality and speed of reseaftim these discussions, the importance of
their active participation in research has becolaarcapart from the issues on subject
protection. It was also clarified that it is impenmt to educate groups that cover multiple
diseases rather than focus on a single diseas® {&rtion II-1 aims to clarify the
appropriateness of the PPI in Japan’s allergiciamadunological research for the study
design, execution, and report of clinical reseancti trials in the platform promoted by
Action 11-3.

In the realm of allergy and immunology in Japée, PPI is insufficient compared
to other pioneering realms, including cancer ame disease. However, some patient
and public organizations with statuses of gen@&@rporated associations or non-profit
organizations are actively engaged in providingrappate medical information and
providing patient education in cooperation with Itiezare professionaf€. There is a

need for an information network in which approggiatformation is quickly transmitted
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to the public, not only for lifestyle managemertluding clothing, food, and shelter,

but also for PPI.

I1-2. Investigative R& D for unmet medical needs of allergy and immunology

Unmet medical needs for allergic and immunologreakarch include the discrepancy
between clinical guidelines and on-site medicaéctire accurate prediction of the start
date of pollen scattering, the optimization of dseand complication management, and
the establishment of team medical c&r&.It has also been pointed out that it is
difficult to evaluate the results of research dargic and immunological diseases
because of poor indicators for objectively evahgtiisease activity and life
satisfaction. Furthermore, it is necessary to itigate these medical and social needs
comprehensively and evaluate them together with dras external factors of patients;
otherwise, thdona fideunmet medical needs cannot be identifis.

To verify the future effects @trategy 2030Action II-2 would promote research to
create indicators dflIERUKAfor disease activity and life satisfaction. Tostbind, in
connection with Actions I-4 and 11-4, it is desitatho work with diverse stakeholders,

including industries, to develop apps and weardblaces that can comprehensively
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collect data regarding patient needs, as well @sdmote the utilization of Al

technology. It is also important to promptly refléite needs of patients detected by

such collaboration between industry, academia, mwent, and private sectors into

basic/clinical/policy research.

I1-3. Effective utilization of the clinical research platform for allergy and

immunology

Multicenter clinical studies/trials are considetlkd gold standard method for recent
medical evaluation. With increasing size and coxipleof the research, the burdens on
institutional review boards (IRBs) and on clinicalestigators seeking IRB review
increases. Thus, review by the centralized IRB @)IR being promoted worldwide to
facilitate rapid patient-centered ethics reviewsisTreview is aimed at guaranteeing
coherence of reviews in observational studies iicwmultiple institutions participate,
and to avoid inconsistent reviews based on etlecstbns that are not in line with
actual clinical practice. In the United States|extlve review has become obligatory
under the revised Common RfeCollective review has also been obligated in tie U

since 2004 based on the EU Clinical Trial DirectiRegulationd? In Japan, a



404

405

406

407

408

409

410

411

412

413

414

415

416

417

418

419

420

collective review is permitted in the Ethical Guides for Medical and Health

Research Involving Human Subjettand in the Ethical Guidelines for Human
Genome/Gene Analysis ReseaftiStandardization of review quality and improvement
of the efficiency of the review are being developedsmooth implementation of the
CIRB.

Currently, to accelerate high-quality clinicaleasch indispensable to the
development of innovative pharmaceuticals and na¢dievices from Japan, Core
Clinical Research Hospitals, which play a cento#& in national and international
clinical research and in investigator-initiatechadal trials are being developed, to also
provide the necessary support for other medicatini®ns*® Regarding allergic and
clinical disorders, the maintenance of medical ion systems is being promoted in
each jurisdiction, to establish the allergic diseamdical core hospital8 Action 11-3
will actively collaborate with and effectively utie the CIRB in these core hospitals to

promote the preemptive treatment R&D in Action [-2.

I1-4. I nternational collaborative research promotion fostering a diverse next

generation
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It has been reported in recent years that the patrsiology of allergic and
immunological diseases may differ between EuropeadsAsiang. Thus, study results
presented in European and North American literatuwet be applied carefully to
clinical practice in Japan. Also, in the Japanesdioal system, medical specialists see
patients from the beginning, unlike in Europe ortNAmerica, where general
practitioners play a central role in primary caka.accurate diagnosis and precise
approaches to patients with specific diseaseseaerglly guaranteed at a very early
stage in our system. However, such differencesdmtwiapan and other countries are
not sufficiently disseminated in the English langeid@o the international community.
Lack of information on the current state of Japaduding disease prevalence, poses
some risk that may make it difficult for Japan tgage smoothly in international
collaborative research or clinical trials. Furtherey the number of internationally
co-authored papers with high impact from Japarbleas relatively declining, as
reported by the Shibayama Initiative of the Minjsaf Education, Culture, Sports,
Science and Technology, Japan (MEXY).

Herein, Action 1I-4 would promote the constructioina sustainable platform

fostering scientists who will bridge Japan and ottwntries and play an active part in
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the world without bias regarding age, sex, or @ityio increase the international
presence of Japan. Academic societies would lezgktafforts beyond their borders,
especially in forming a task force composed of ejimgy researchers. Global human
resource exchange and international collabora@search will be promoted between
universities and research institutions with sugedéform, so that young scientists

would actively participate in international progmsuch as the Human Frontier Science
Program (HFSPY and the Interstellar Initiative presented joirtilythe AMED and the
New York Academy of Sciencé§Needless to say, it is also important to strengthe
dissemination of information in English on the staf-play of allergic and

immunological research, development, and mediaal iceJapan.

Actions lll: Key research focusing on allergic andmmunological disease
characteristics such as those in different life stges

One of the most important characteristics of alteagnd immunological diseases is that
the disease and condition change with the tramsitamm the mother to the baby, infant,
adolescent, adult, and elderly. In addition, nésessary to focus on research regarding

severe, intractable, and refractory diseases arndaze with a small number of patients.



455

456

457

458

459

460

461

462

463

464

465

466

467

468

469

470

Zeroing “preventable deaths” in some severe albfesgd immunological diseases is a

key goal ofStrategy 2030aimed at optimizing medical care and dissemigatin

preventive and therapeutic methods according teetesease characteristics.

I11-1. Pediatric and transitional research on allergy and immunology focusing on

mother-child associations

Allergic and immunological diseases are thoughig@ result of complicated
interactions between genetic predisposition angestics reflecting environmental
factors, including those that occur during gestatfarticularly, environmental factors
pertaining immediately after birth; feeding praescincluding breastfeeding and
weaning; and the development of skin barrier fuarctn early infancy that affects skin
sensitization are all likely to affect life-longexigen sensitization and the subsequent
development of allergic diseases>>*The presence of allergic march, a process in
which an allergic disease that starts as atopimdetis during infancy later develops
into food allergies, bronchial asthma, allergiaitis, or conjunctivitis over time during

childhood suggests the importance of promotingare$efocusing on the successive
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characteristics of allergic and immunological dseess including mother-child
associations.

Action I11-1 will cooperate with Actions I-3 andl42, to drive comprehensive
analysis of genetic and environmental factors eeléb the onset of allergic and
immunological diseases using data and samplespreexisting cohort studies,
including information from mothers as much as passiStudies on disease
pathophysiology using appropriate model organisiifisalgo be promoted. Advanced
Research & Development Programs for Medical InnonsfAMED-CREST, PRIME)
have promoted cutting-edge R&D in the specific alesignated by MEXT. The
program launched the novel area in 2019, to deva&lopmprehensive understanding of
various biological phenomena at the early stadé#eyt® where innovative synergy is
expected wittStrategy 2030By identifying high-risk group(s) of patients dadtheir
families extracted from the analysis as well aspiteventive measures for that group,
scientific information will be provided to potentiareduce the prevalence of allergic

and immunological diseases.
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I11-2. Research on adult-onset allergic and immunological diseaseincluding elderly

patients

Some allergic and immunological diseases, incluthirmychial asthma, rhinitis,
sinusitis, contact dermatitis, and drug hyperseiitsitoften show adult-onset symptoms
that are also found in the eldefRP! The adult-onset group of atopic dermatitis pasient
also has different characteristfdn contrast to childhood atopic-type allergies, in
which type-2 cytokines and IgE are the primary es;tadult-onset allergies have
complicated disease states with multiple causdéigtrs, such as age-related changes
in skin and mucosal barrier functions or immunosegace. Allergic diseases are often
more severe or fatal in adults compared to chilémoh have characteristics such as
exacerbation despite responsiveness to systenadsseministration. An example of
this is allergy-related severe respiratory disardénich develops from
aspirin-exacerbated respiratory disease (AERD)lergic bronchopulmonary mycosis
(ABPM). Thus, measures aimed at combating thesasdes are required urgently.
Studies on aging are being conducted activelydvwade. AMED-CREST has
launched its novel research area to clarify thehaeisms underlying functional

impairment among individuals over their lifetifféThe Nature Partner Journaging
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and Mechanisms of Diseabas also been launched recefiti@n the other hand, a
comprehensive analysis of adult-onset allergiemisufficient both domestically and
internationally. Thus, Action 111-2 will collaboratwith Actions 1lI-1 and 11I-3 to
promote comprehensive and cross-sectional studiéseonatural course of adult-onset
allergic and immunological diseases. Clusteringaiflt-onset allergies will be
attempted. Collaboration will be initiated with @asesearchers, includirig vivo
analysis using animal models, and the analysiseftechanisms underlying
age-related changes or immunosenescence.

A recent Japanese study conducted among supenaeates, rare individuals who
live for more than 110 years, have revealed they thave unique immunological
characteristics in their circulating lymphocytea single-cell transcriptome analySfs.
Such unique studies conducted in Japan, a sodety at a globally unprecedented

pace, may allow us to eventually lead other coastin this research field.

I11-3. Research on severe, intractable, and treatment-resistant allergic and

immunological diseases




520 Approximately 50—70 fatalities occur due to anapkig per year in Japan. The most
521 common causative allergens reported are pharmaeédtugs. The fatality rate of

522  toxic epidermal necrolysis, which is known to be @fi the most severe drug allergies,
523 is reported to be between 20 and 40 perdebtug-induced hypersensitivity syndrome
524 (DiHS) is a type of severe drug eruption, and ascept as a disease originated from
525 Japan. Recent accumulating studies have reveated sases of death due to

526  complications of autoimmune diseases during theseoof DiHS®® Despite the

527 widespread use of epinephrine autoinjectors inmegears, fatalities resulting from
528 anaphylaxis induced by food allergens have not leiemnated.

529 Herein, Action IlI-3, in cooperation with Actiohl42 and 111-4, will promote

530 research to elucidate the long-term pathophysiotdgevere, intractable, and

531 treatment-resistant allergic and immunological aé&s and the effects of each life stage.
532  Specifically, the details of preventable symptoomnplications, and/or relapse will be
533 investigated from studies on natural history. &lso important to clarify the safety,
534  efficacy, and cost of novel treatments such asgaleimmunotherapy and biologics.
535 The systematic dissemination of evidence necedsaproper use of these treatments

536 is expected to contribute to the societal impleragon of standard treatment for severe
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and intractable allergic and immunological diseds®® childhood to adulthood, and to

zero the number of “preventable deaths” (deathsngnpatients due to lack of proper

medical management).

I11-4. Research on allergy and immunology related to rare diseases

Analysis of the pathophysiology underlying rare ggndisorders is an important R&D
strategy in searching for innovative R&D seedscimmmon diseases, including allergic
and immunological diseases. Given the successdfdansformation of R&D from the
rare diseases area to common diseases, such astitiRRANKL monoclonal antibody
(from osteopetrosis to osteoporosis), PCSK9 inbiil{ffrom familial
hypercholesterolemia to hyperlipidemia), and SGirrbitor (from familial renal
glucosuria to diabetes), not only startup compabigsalso many large pharmaceutical
companies have taken on their efforts on this seh&W8.D on rare diseases is also
promoted by the Food and Drug Administration (FOAEuropean Medicines Agency
(EMA),°® and the MHLW and Pharmaceuticals and Medical Des/isgency (PMDA)

in Japart> ™
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Other pioneering strategies in this realm ardrit@ative on Rare and Undiagnosed
Diseases (IRUDJ®and the Rare Disease Data Registry of Japan (RARD)*
Patient data registration in the Human Phenotyp®IOgy format has been
standardizelf and has already contributed greatly to diagnosiafment, and medical
care, in combination with the maximum output froexihgeneration sequencing.
Dozens of new diseases have been already idenfiifigtie first time globally. To link
the questions of IRUD clinicians to basic reseagctreverse translational research”
platform (the Japanese Rare Disease Models andaviechs Network (J-RDMM)) has
been developed on functional analysis of genetiamts’? The network is developing
the international consortium for utilizing relatetbdel organism&’

Action I11-4 will promote collaboration with andfective utilization of these rare
disease strategies, aiming to increase the nunili®&b seeds and to identify novel
therapies from developmental paths that are diftfrem those in the past. These
collaborations are expected to contribute not ¢mlyilateral R&D promotion between
the allergic and immunological realm and rare dise@ut also to other disease realms

as an important role model.



970

571

972

973

574

975

976

o717

978

979

580

981

982

283

984

985

Future perspectives

Basic immunological research conducted in Japamizate great discoveries, such as
those regarding IgE and its allergic pathogen@simmunoglobulin gene
rearrangemerit and the immune checkpoint systéhT.o build on and advance these
historical achievements further, this paper, titchtegic Outlook toward 2030:
Japan’s Research for Allergy and Immunolpgys formulated to focus on diversity
and interdisciplinarity, in hopes that it will b&iaterest not only to researchers but a
broader readership in Japan and beyond, strengtherternational cooperation. To
achieve our goals, it is essential to make effeatise of our limited research resources
(human, financial, and time), drawing on the efaft all stakeholders and the unique
R&D ecosystem in Japan, and cooperating with relesacieties, including the
Japanese Society of Allergy. In the next 10 yaars,also indispensable to understand
the grand design of global research for allergy iamdunology and the evolution of
patient and public needs, which will be re-evaldatethe mid-term review. Needless to
say, re-investigation of the state of the art imwumology and allergy and re-adjustment

of the strategy are necessary for a sustainabifopta
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Research in the fields of allergy and immunologpysaat contributing toward a

stable society in which people can live long, Healives at each life stage. We believe

that in fulfilling our ambitious vision, goals, algtions over the next 10 years, not only

will Japan become a world leader in the life scé&snand technology, but will contribute

toward the wellbeing of patients suffering fromeadfic and immunological diseases and

their families, and advance knowledge in other sudalisease for the benefit of the

nation as a whole.
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Figure legends

Figure 1. Developmental process &irategic Outlook toward 2030: Japan’s Research

for Allergy and Immunology.

Figure 2. Vision, goals, and actions&trategic Outlook toward 2030: Japan’s

Research for Allergy and Immunology.

Figure 3. Positioning dbtrategic Outlook toward 2030: Japan’s ResearchAltergy

and Immunology.

Figure 4. Scheme of 12 actionsStfategic Outlook toward 2030: Japan’s Research fo

Allergy and Immunology.
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Organization

PI, co-PI, professional
(around 55 y/o) and
emerging (around 45 y/o)
research collaborators
nominated by 7 societies
organized the consoritium
to continuously follow up
over the next 10 years.

Prioritization

Prioritizing globally
extracted keywords and
research themes to
select 3 goals and 12
action plans.

Commission

Meeting of the MHLW
Investigative Commission
consisting of doctors,
researchers, PMDA
officers, patient
advocates and public.

QOutreach

Following Strategy 2030,
the brochure for the
public and the scientific
review both in Japanese
and English were
published.

3Q

State of the art

Understanding the current
status, issues and short-/
long-term prospects of
“Human resources”,
“Equipments”, and
“Activities” of research for
allergy and immunology.

3Q-4Q

4Q

1st Report

Integrating reviews and
proceedings to finalize
the 1st Report and to get
approval from 7
societies.

1Q-2Q

3Q

MHLW Release

Based on the meeting
report of the Investigative
Commission, MHLW
released Strategic
Outlook toward 2030:
Japan'’s Research for
Allergy and Immunology
(Strategy 2030).

4Q

1Q-



Figure 2

Vision : With patient and public involvement, as well as industry-academia-government collaborations, enable all people

live long, healthy lives as free as possible from allergic and immunological diseases, at each individual life stage, through:

elucidation of the pathophysiology; identification of the disease activity and unmet needs; implementation of precision

medicine with preemptive treatments; and eradication of the preventable deaths

Goal 1 : Elucidate the

pathophysiology of allergic and

immunological diseases via promoting
basic, epidemiological, and clinical

research to realize precision medicine
with innovative preemptive treatments

Actionsl: Fundamental
/| research for
I pathophysiological
M elucidation and innovative
preemptive treatments

Goal 2 : Establish an interdisciplinary
system to promote international
research and development, aiming to
effectively implement it into a society
in which patients and the public

actively engage

Actionsll: Cross-
sectional research
related to effective
promotion and societal
development

Interdisciplinary

Goal 3 : Spread appropriate
prevention and treatment methods

widely to society, to optimize medical

care according to disease
characteristics such as life stages and
to eliminate preventable deaths

Actionslll: Key research
focusing on allergic and
immunological disease
characteristics such as
those in different life stages
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Making the vision a reality to establish a stable society in which people can live long, healthy lives

4

Equalization of medical care

as free as possible from allergic and immunological diseases

Prevention of disease and
reduction of symptoms

Construction of medical
provision system

Advancement and spread of
prophylaxis and standard treatment

Spread of novel drugs and
medical devices

4

Improvement of the
quality of life

4

Promotion by
government, academic
societies, the public etc.

Spontaneous contribution of
domestic and foreign stakeholders
through industry-academia-
government-public collaboration

4

Achieving
Goal 1

MIERUKA of the current
disease status

Achieving
Goal 2

4

4

Areport from the MHLW study
group on the allergic disease
medical provision system
(published in July, 2017)
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Preemptive

Actions Il

Interdisciplinary
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Life stage
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Figure 4

Actions |

Preemptive

o

Actions Il

Interdisciplinary

Actions 1lI
Life stage

A4

Action |-1 : Fundamental research for understanding
and stratification of the disease diversity

Action |-3 : Fundamental research focusing on the

Action |-2 : Preemptive treatment R&D for future
practical implementation of precision medicine

correlation between host and extrinsic factors —y

Action II-1 : Bidirectional research promotion via
patient and public involvement

[

Action 11-3 : Effective utilization of the clinical research

platform for allergy and immunology

Action I-4 : Interdisciplinary R&D for multi-organ
system network

Action II-2 : Investigative R&D for unmet

medical needs of allergy and immunology

Action llI-1 : Pediatric and transitional research for allergy
-

and immunology focusing on mother-child associations

Action 11I-3 : Research on severe, intractable, and ]

treatment-resistant allergic and immunological di

l

Action 11-4 : International collaborative research

promotion fostering a diverse next generation

Action |lI-2 : Research on adult-onset allergic and
immunological disease including elderly patients

Action Ill-4 : Research on allergy and immunology

related to rare diseases






