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Abstract 97 

Strategic Outlook toward 2030: Japan’s Research for Allergy and Immunology 98 

(Strategy 2030) is the national research strategy based on Japan’s Basic Law on 99 

Measures Against Allergic Diseases, a first of its kind worldwide. This strategy was 100 

established by a multi-disciplinary committee consisting of administrators of the 101 

Ministry of Health, Labour and Welfare of Japan, young and senior experts from 102 

various research societies and associations, and representatives of patient and public 103 

groups. Whereas the issues of transition, integration, and international collaboration 104 

have yet to be solved in this research realm in Japan, identification of unmet needs, 105 

digitization of information and transparent procedures, and strategic planning for 106 

complex problems (a process dubbed MIERUKA by the Toyota Way) are crucial to 107 

share and tackle the same vision and goals. The committee developed three specific 108 

actions focusing on preemptive treatment, interdisciplinarity and internationality, and 109 

life stage. The real success of Strategy 2030 is made by the spontaneous contributions 110 

of doctors, dentists, veterinarians, and other medical professionals; basic and clinical 111 

research scientists, research supporters, and pharmaceutical/medical device companies; 112 

manufacturers of food, healthcare, and home appliances; and patients, their families, 113 



 

 

and the public. The hope is to establish a stable society in which people can live long, 114 

healthy lives, as free as possible from allergic and immunological diseases, at each 115 

individual life stage. This article is based on a Japanese review first reported in Arrerugi, 116 

introduces the developmental process and details of Strategy 2030. 117 

 118 
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Introduction 137 

Should Japan proceed with research on allergy and immunology, despite the increase in 138 

social security costs and the decrease in tax revenue following the progress of the 139 

super-aged society? If yes, from what perspective should the research be promoted? To 140 

address these questions, we planned and formulated Strategic Outlook toward 2030: 141 

Japan’s Research for Allergy and Immunology (hereinafter, Strategy 2030) focusing on a 142 

process dubbed MIERUKA. It was originally a management technique used at Toyota to 143 

increase efficiency and effectiveness by making the steps more visible1 and is now used 144 

in a broader sense. Herein, we defined MIERUKA as the identification of unmet needs, 145 

digitization of information, making the process transparent, and strategic planning for 146 

complex problems, toward safe societal development.  147 

 Japan has a long history of studying allergic and immunological diseases. 148 

Countermeasures instituted by the Japanese government were launched nearly half a 149 

century ago, and the national research project regarding childhood asthma treatment was 150 

first conducted in 1972.2 Since then, the Ministry of Health, Labour and Welfare, Japan 151 

(MHLW) has played an essential role in tackling these major societal problems, and the 152 



 

 

Basic Law on Measures Against Allergic Diseases (hereinafter, the “basic law”) came 153 

into force in June 2014,3 and the Basic Guideline for Promoting Measures Against 154 

Allergic Diseases was announced in March 2017.4 These pioneering national efforts are 155 

quite indispensable because one out of two people in Japan still have some form of 156 

allergic and/or immunological disorders.5 Patients with these diseases show long-lasting 157 

phenotype(s), often repeating exacerbations and remissions, and with potential fatality, 158 

such as, anaphylaxis and severe drug hypersensitivity. 159 

 In addition, the “cross-sectional” problem lies in the measures against the diseases 160 

of  which symptoms occur in various organs including the eyes, ears, skin, nose, kidney, 161 

respiratory organs, gastrointestinal organs, and central nervous system. Multiple different 162 

departments must thus be involved in the examination of patients, meaning that the close 163 

communication necessary for producing high-level study results is somewhat hard to 164 

achieve. Another hurdle for allergic and immunological diseases is the “vertical” 165 

problem concerning allergic march, a characteristic state in the progression and transition 166 

of various allergic diseases. Departments that examine these patients will change over 167 

time along with their growth and symptoms, and consequently, cohort-type studies are 168 

quite hard to accomplish. Furthermore, data and sampling methods for “big data” 169 



 

 

analysis have not been standardized, domestic cooperation is currently insufficient, and 170 

international harmonization is almost nonexistent. Due to differences in the 171 

characteristics of patients with allergic and immunological diseases between Westerners 172 

and Asians,6 research and development (R&D) results presented in the European and 173 

North American literature must be applied carefully to clinical practice in Japan.  174 

 Thus, we shaped our vision focusing on MIERUKA for the unmet needs and 175 

complex issues across different levels and miscellaneous stakeholders through national 176 

and international collaborative research, based on which effective measures could be 177 

taken for the society in which patients and public live long, healthy lives, at each 178 

individual life stage. We set three goals for doctors, dentists, veterinarians, and other 179 

medical professionals (nurses, pharmacists, nutritionists, and clinical laboratory 180 

technicians); basic and clinical research scientists, supporting research staffs, and 181 

pharmaceutical/medical device companies; food, healthcare, and home appliance 182 

manufacturers; and patients, their families, and the public to promote their active 183 

participation and spontaneous contribution. The basic law also stated the responsibilities 184 

of these stakeholders, who will be a large driving force.3 Finally, to achieve the vision 185 

and goals, major actions are to be promoted with three key words: Preemptive Treatment, 186 



 

 

Interdisciplinarity and Internationality, and Life Stage. This review introduces the 187 

developmental process and details of Strategy 2030. This article is based on a Japanese 188 

review first reported in Arrerugi.7 189 

 190 

Developmental process and characteristics of Strategy 2030 191 

To plan this Strategy 2030 holistically and effectively, it was essential to precisely 192 

understand the state of the art and to prioritize globally extracted keywords and themes. 193 

The MHLW played a central role in specially organizing a planning group with its 194 

grant-in-aid and with cooperation from seven relevant academic societies: the Japanese 195 

Society of Allergology, the Japanese Society of Pediatric Allergy and Clinical 196 

Immunology, the Japanese Dermatological Association, the Oto-Rhino-Laryngological 197 

Society of Japan, the Japanese Ophthalmological Society, the Japanese Respiratory 198 

Society, and the Japanese Society for Immunology (Figure 1). Two physicians/scientists 199 

were nominated from each society as collaborators of the planning group. As a general 200 

rule, these nominations included one from the professorial level (around the age of 55 201 

years) and one from the emerging scientist level (around the age of 45 years), for 202 



 

 

continuous follow-up over the next 10 years. A research consortium including these 203 

research collaborators created the first report (Figure 1).  204 

 Based on the convergence of domestic and foreign wisdom, the vision and three 205 

goals were established to perform three major actions (Figure 2) and to promote 206 

spontaneous contributions by various national and international stakeholders in the 207 

industry, academia, government, and public. To accelerate the achievement, the MHLW 208 

founded the Investigative Commission to clarify the positioning of the strategy, collect 209 

opinions from patients, their families, and the public (Figure 3), and finalized this 210 

Strategy 20308, including 12 specific actions (Figure 4), a first of its kind worldwide. 211 

 212 

Actions I: Fundamental research for pathophysiological elucidation and innovative 213 

preemptive treatments 214 

A fundamental platform for understanding and stratifying the diversity of allergic and 215 

immunological diseases is essential to facilitate efficient preemptive treatment for 216 

appropriate targets. Particularly, as recent microbiome research has revealed, it is an 217 

effective strategy for identifying novel targets for diagnosis and treatment, to focus on 218 

the relationship between external factors and host factors at interfaces such as the 219 



 

 

epidermis and mucosal surface. Cooperation across organs, specialized fields, and 220 

medical departments, and collaboration with engineering, science, agriculture, etc. will 221 

be promoted as well (Figure 4). 222 

 223 

I-1. Fundamental research for understanding and stratification of disease diversity 224 

Allergic and immunological diseases have a variety of phenotypes and disease states, 225 

depending on the age of onset, severity, and prognosis. Thus, the natural course, 226 

responsiveness to standard therapy, and the rate of side effects vary greatly among 227 

studies on these diseases, and the reported findings are often irreplicable. Thus, 228 

stratification should be performed from a comprehensive perspective, including detailed 229 

phenotype analysis (deep phenotyping)9, and an analysis of endotypes based on an 230 

understanding of the molecular network, rather than uniform biomarkers (endotyping).10 231 

During the process, it becomes necessary to standardize the diagnostic criteria and 232 

classification rule among different institutions to help advance research on 233 

pathophysiology and evaluate treatment efficacy. In addition, stratification of healthy 234 

individuals (selecting high-risk groups of “potential patients”) is also required to 235 

implement precision medicine11 and preemptive therapy, which will be described in the 236 



 

 

next section. Furthermore, the utilization of artificial intelligence (AI) in “big data” 237 

analysis and standardizing phenotypes in model organisms need to be promoted.  238 

 A large-scale birth cohort study under the Japan Environment and Children’s 239 

Study12 and a third-generation cohort study by the Tohoku Medical Megabank 240 

Organization13 are currently being conducted in Japan. Stratification of patients based on 241 

phenotypes is being attempted by bringing together such clinical information databases. 242 

However, these approaches pose many problems regarding differences in information 243 

categories, terminology, diagnostic definition, or the completeness of the stored 244 

information. Thus, in collaboration with Action III-4 described later, it is indispensable 245 

to make full use of good practices in the rare disease realm, where national and 246 

international databases have been harmonized in a globally standardized format,14 247 

resulting in the confirmed diagnosis, treatment and medical care.15,16 With the 248 

standardization of clinical information and the deep phenotyping of patients with allergic 249 

and immunological diseases, multi-omics analysis of their samples from the peripheral 250 

blood, skin, and airway lesions, etc. would be promoted greatly. On the other hand, it is 251 

impossible to perform such multi-omics analyses in a single research laboratory or 252 



 

 

institution. Thus, the use of preexisting programs and closer cooperation among 253 

laboratories/institutions are essential.  254 

 255 

I-2. Preemptive treatment R&D for future practical implementation of precision 256 

medicine 257 

Whereas personalized medicine is a concept in which the best treatment method would 258 

be provided for each individual patient requiring high medical expenses, precision 259 

medicine groups patients into subpopulations who present the same specific symptoms, 260 

or those who are expected to respond to drugs in the same manner.11 Treatment methods 261 

or disease prevention will be established for and delivered to each subgroup in precision 262 

medicine, with higher expected cost efficiency. Globally, many precision medicine 263 

initiatives have been launched to identify patient subpopulations for many 264 

immune-related multifactorial diseases.11,17-20 However, these strategies have not clearly 265 

focused on specific patient populations. Thus, Action I-2 toward the regulatory approval 266 

of novel medical drugs and devices has to be promoted in collaboration with Action I-1, 267 

where subpopulations will be clearly determined by “screening” methods such as deep 268 



 

 

phenotyping or endotyping within patient populations or within a group of healthy 269 

individuals. 270 

 The approach of our country toward the practical use of disease multi-omics 271 

profiles the patients for early diagnosis, optimal treatment, and quick/precise prognosis 272 

and is generating many possibilities regarding preemptive therapy. It has been shown, 273 

for example, that the combination of thorough treatment of atopic dermatitis and early 274 

introduction of potential allergens is effective in preventing food allergies.21 In addition, 275 

dysbiosis of the skin flora is reported to be involved in the onset of atopic dermatitis.22 276 

Amelioration of dysbiosis combined with strengthening of the barrier at the interface 277 

between the organism and the external world (e.g., skin, eyes, nose, and mouth) is 278 

expected to be important for preventing the onset of other immunological disorders that 279 

may follow. These measures may become key developmental strategies for preemptive 280 

therapy against allergic march. A recent study also suggested that anti-IgE antibody 281 

administration during pregnancy could lead to the development of allergy.23 282 

 Still, several difficulties in conducting academic research remain to be addressed in 283 

the development phase based on collaboration with pharmaceutical and medical device 284 

companies. Such difficulties include delayed timing for joining global clinical trials. It 285 



 

 

is necessary to clarify good practices for academic-industry collaborative R&D and its 286 

societal implementation when proceeding with Action I-2. Cooperation with Action II-3 287 

described later is also needed for the effective utilization of a framework for conducting 288 

multicenter clinical trials in Japan and overseas. 289 

 290 

I-3. Fundamental research focusing on the correlation between host and extrinsic 291 

factors 292 

For stratification, which is essential for preemptive treatment R&D, it is important to 293 

elucidate the interaction between host factors, including immunological and genetic 294 

backgrounds, and various extrinsic factors at the interface. It has been reported that 295 

dysbiosis of the skin22 or respiratory tract, smoking, exposure to air pollution and small 296 

particulate matter (PM2.5), and susceptibility to specific viruses play important roles in 297 

the onset, progression, and increased severity of allergic and immunological 298 

diseases.10,24-26 Of note, comparison of two groups of people (the Amish and Hutterites) 299 

who share a similar genetic background revealed that the risk of asthma was lower 300 

among the group that engaged in traditional farming compared to those who engaged in 301 

modernized farming.27 In this case, the natural immune responses differed according to 302 



 

 

external factors (here, differences in farming style). Such studies with a new approach 303 

that incorporate external factors are gaining much attention and are to be encouraged. 304 

Making the most of the relatively homogeneous genetic background of the Japanese 305 

population, Action I-3 would promote comparisons and investigations of the diversity 306 

regarding lifestyle, weather, or seasons toward future breakthroughs. 307 

 Given the importance of results regarding locality- or age-related differences, data 308 

sharing and coordination with research using existing specimens and cohort studies are 309 

also essential. On-going studies conducted on donated blood samples stored by the 310 

Japanese Red Cross Society have revealed the regional and generational diversity of the 311 

allergen(s)-specific IgE positivity rate.28 Furthermore, collaborative research involving 312 

housing, bedding, home electronics, food, beverage, and cosmetics manufacturers will 313 

be effective not only for creating a healthier internal environment of the body, but also 314 

for controlling external allergens (such as cedar pollen) where one often needs political 315 

measures as well.29 Particularly, collaboration with Actions III-1 and III-2 focusing 316 

research on patients’ life stage is of importance for comparison of generational 317 

differences. 318 

 319 



 

 

I-4. Interdisciplinary R&D for multi-organ system network 320 

Despite having many aspects in common regarding immunological mechanisms, 321 

neurological findings (for symptoms such as itching),30 and barrier functions,31 various 322 

symptoms in different organs have prevented interdisciplinary R&D regarding the 323 

multi-organ system network beyond the medical department boundaries in Japan. 324 

Several countries set up their registration systems for individual diseases at the national 325 

level, and many epidemiological study results that utilized such databases have been 326 

reported.32 Furthermore, it is important to collect objective data that may be useful 327 

within different clinical fields and to standardize the data for furthering research that 328 

goes beyond the borders of individual organs. For example, asthma is often diagnosed 329 

subjectively via auscultation among doctors, although the findings must be transformed 330 

into objective data.33 Such interactions between different fields will be essential for 331 

driving forward R&D beyond the borders, which would be promoted by Action I-4, in 332 

collaboration with Action I-3 for improving the environment inside and outside the 333 

body; Action II-2 for investigative R&D for unmet medical needs utilizing apps, 334 

wearable devices, and AI; and Action II-4 for international cooperation and human 335 

resource development. 336 



 

 

 Of note, many advanced results on allergic and immunological research have been 337 

reported as a result of information sharing from basic to clinical research. In addition to 338 

promoting translational research, a future issue will be how to proceed with “reverse 339 

translational research”, which links questions arising in daily clinical practice to basic 340 

research. Thus, building a sustainable collaborative platform is extremely important in 341 

reference to pioneering strategies in the rare disease field described later in Action III-4.  342 

 343 

Actions II: Cross-sectional research related to effective promotion and societal 344 

development 345 

Effective promotion of allergic and immunological research requires the establishment 346 

of cross-sectional infrastructure that incorporates new perspectives and new participants. 347 

Actions II focus on four areas: patient and public involvement (PPI), MIERUKA of 348 

unmet needs, clinical research infrastructure including central ethics review, and 349 

promotion of international collaboration (Figure 4). 350 

 351 

II-1. Bidirectional research promotion via patient and public involvement 352 



 

 

Since the 2000s, a system has been established so that patients and related patient 353 

organizations and civil society groups could participate in the design, conducting, and 354 

reporting of clinical studies in several countries including the UK.34 It has been 355 

increasingly understood that designing clinical trials with patient input is useful for 356 

improving the quality and speed of research.35 In these discussions, the importance of 357 

their active participation in research has become clear, apart from the issues on subject 358 

protection. It was also clarified that it is important to educate groups that cover multiple 359 

diseases rather than focus on a single disease (area).36 Action II-1 aims to clarify the 360 

appropriateness of the PPI in Japan’s allergic and immunological research for the study 361 

design, execution, and report of clinical research and trials in the platform promoted by 362 

Action II-3. 363 

 In the realm of allergy and immunology in Japan, the PPI is insufficient compared 364 

to other pioneering realms, including cancer and rare disease. However, some patient 365 

and public organizations with statuses of general incorporated associations or non-profit 366 

organizations are actively engaged in providing appropriate medical information and 367 

providing patient education in cooperation with healthcare professionals.37 There is a 368 

need for an information network in which appropriate information is quickly transmitted 369 



 

 

to the public, not only for lifestyle management including clothing, food, and shelter, 370 

but also for PPI.  371 

 372 

II-2. Investigative R&D for unmet medical needs of allergy and immunology 373 

Unmet medical needs for allergic and immunological research include the discrepancy 374 

between clinical guidelines and on-site medical care, the accurate prediction of the start 375 

date of pollen scattering, the optimization of disease and complication management, and 376 

the establishment of team medical care.38,39 It has also been pointed out that it is 377 

difficult to evaluate the results of research on allergic and immunological diseases 378 

because of poor indicators for objectively evaluating disease activity and life 379 

satisfaction. Furthermore, it is necessary to investigate these medical and social needs 380 

comprehensively and evaluate them together with host and external factors of patients; 381 

otherwise, the bona fide unmet medical needs cannot be identified.40-43  382 

 To verify the future effects of Strategy 2030, Action II-2 would promote research to 383 

create indicators of MIERUKA for disease activity and life satisfaction. To this end, in 384 

connection with Actions I-4 and II-4, it is desirable to work with diverse stakeholders, 385 

including industries, to develop apps and wearable devices that can comprehensively 386 



 

 

collect data regarding patient needs, as well as to promote the utilization of AI 387 

technology. It is also important to promptly reflect the needs of patients detected by 388 

such collaboration between industry, academia, government, and private sectors into 389 

basic/clinical/policy research. 390 

 391 

II-3. Effective utilization of the clinical research platform for allergy and 392 

immunology 393 

Multicenter clinical studies/trials are considered the gold standard method for recent 394 

medical evaluation. With increasing size and complexity of the research, the burdens on 395 

institutional review boards (IRBs) and on clinical investigators seeking IRB review 396 

increases. Thus, review by the centralized IRB (CIRB) is being promoted worldwide to 397 

facilitate rapid patient-centered ethics reviews. This review is aimed at guaranteeing 398 

coherence of reviews in observational studies in which multiple institutions participate, 399 

and to avoid inconsistent reviews based on ethics decisions that are not in line with 400 

actual clinical practice. In the United States, collective review has become obligatory 401 

under the revised Common Rule.44 Collective review has also been obligated in the UK 402 

since 2004 based on the EU Clinical Trial Directive /Regulations.45 In Japan, a 403 



 

 

collective review is permitted in the Ethical Guidelines for Medical and Health 404 

Research Involving Human Subjects46 and in the Ethical Guidelines for Human 405 

Genome/Gene Analysis Research.47 Standardization of review quality and improvement 406 

of the efficiency of the review are being developed via smooth implementation of the 407 

CIRB.  408 

 Currently, to accelerate high-quality clinical research indispensable to the 409 

development of innovative pharmaceuticals and medical devices from Japan, Core 410 

Clinical Research Hospitals, which play a central role in national and international 411 

clinical research and in investigator-initiated clinical trials are being developed, to also 412 

provide the necessary support for other medical institutions.48 Regarding allergic and 413 

clinical disorders, the maintenance of medical provision systems is being promoted in 414 

each jurisdiction, to establish the allergic disease medical core hospitals.49 Action II-3 415 

will actively collaborate with and effectively utilize the CIRB in these core hospitals to 416 

promote the preemptive treatment R&D in Action I-2. 417 

 418 

II-4. International collaborative research promotion fostering a diverse next 419 

generation 420 



 

 

It has been reported in recent years that the pathophysiology of allergic and 421 

immunological diseases may differ between Europeans and Asians.6 Thus, study results 422 

presented in European and North American literature must be applied carefully to 423 

clinical practice in Japan. Also, in the Japanese medical system, medical specialists see 424 

patients from the beginning, unlike in Europe or North America, where general 425 

practitioners play a central role in primary care. An accurate diagnosis and precise 426 

approaches to patients with specific diseases are generally guaranteed at a very early 427 

stage in our system. However, such differences between Japan and other countries are 428 

not sufficiently disseminated in the English language to the international community. 429 

Lack of information on the current state of Japan, including disease prevalence, poses 430 

some risk that may make it difficult for Japan to engage smoothly in international 431 

collaborative research or clinical trials. Furthermore, the number of internationally 432 

co-authored papers with high impact from Japan has been relatively declining, as 433 

reported by the Shibayama Initiative of the Ministry of Education, Culture, Sports, 434 

Science and Technology, Japan (MEXT).50 435 

 Herein, Action II-4 would promote the construction of a sustainable platform 436 

fostering scientists who will bridge Japan and other countries and play an active part in 437 



 

 

the world without bias regarding age, sex, or ethnicity to increase the international 438 

presence of Japan. Academic societies would lead these efforts beyond their borders, 439 

especially in forming a task force composed of emerging researchers. Global human 440 

resource exchange and international collaborative research will be promoted between 441 

universities and research institutions with such a platform, so that young scientists 442 

would actively participate in international programs such as the Human Frontier Science 443 

Program (HFSP)51 and the Interstellar Initiative presented jointly by the AMED and the 444 

New York Academy of Sciences.52 Needless to say, it is also important to strengthen the 445 

dissemination of information in English on the state-of-play of allergic and 446 

immunological research, development, and medical care in Japan.  447 

 448 

Actions III: Key research focusing on allergic and immunological disease 449 

characteristics such as those in different life stages  450 

One of the most important characteristics of allergic and immunological diseases is that 451 

the disease and condition change with the transition from the mother to the baby, infant, 452 

adolescent, adult, and elderly. In addition, it is necessary to focus on research regarding 453 

severe, intractable, and refractory diseases and on those with a small number of patients. 454 



 

 

Zeroing “preventable deaths” in some severe allergic and immunological diseases is a 455 

key goal of Strategy 2030, aimed at optimizing medical care and disseminating 456 

preventive and therapeutic methods according to these disease characteristics.  457 

 458 

III-1. Pediatric and transitional research on allergy and immunology focusing on 459 

mother-child associations 460 

Allergic and immunological diseases are thought to be a result of complicated 461 

interactions between genetic predisposition and epigenetics reflecting environmental 462 

factors, including those that occur during gestation. Particularly, environmental factors 463 

pertaining immediately after birth; feeding practices, including breastfeeding and 464 

weaning; and the development of skin barrier function in early infancy that affects skin 465 

sensitization are all likely to affect life-long allergen sensitization and the subsequent 466 

development of allergic diseases.21,53-58 The presence of allergic march, a process in 467 

which an allergic disease that starts as atopic dermatitis during infancy later develops 468 

into food allergies, bronchial asthma, allergic rhinitis, or conjunctivitis over time during 469 

childhood suggests the importance of promoting research focusing on the successive 470 



 

 

characteristics of allergic and immunological diseases, including mother-child 471 

associations. 472 

 Action III-1 will cooperate with Actions I-3 and III-2, to drive comprehensive 473 

analysis of genetic and environmental factors related to the onset of allergic and 474 

immunological diseases using data and samples from preexisting cohort studies, 475 

including information from mothers as much as possible. Studies on disease 476 

pathophysiology using appropriate model organisms will also be promoted. Advanced 477 

Research & Development Programs for Medical Innovation (AMED-CREST, PRIME) 478 

have promoted cutting-edge R&D in the specific area designated by MEXT. The 479 

program launched the novel area in 2019, to develop a comprehensive understanding of 480 

various biological phenomena at the early stage of life,59 where innovative synergy is 481 

expected with Strategy 2030. By identifying high-risk group(s) of patients and/or their 482 

families extracted from the analysis as well as the preventive measures for that group, 483 

scientific information will be provided to potentially reduce the prevalence of allergic 484 

and immunological diseases. 485 

 486 



 

 

III-2. Research on adult-onset allergic and immunological disease including elderly 487 

patients 488 

Some allergic and immunological diseases, including bronchial asthma, rhinitis, 489 

sinusitis, contact dermatitis, and drug hypersensitivity often show adult-onset symptoms 490 

that are also found in the elderly.60,61 The adult-onset group of atopic dermatitis patients 491 

also has different characteristics.62 In contrast to childhood atopic-type allergies, in 492 

which type-2 cytokines and IgE are the primary actors, adult-onset allergies have 493 

complicated disease states with multiple causative factors, such as age-related changes 494 

in skin and mucosal barrier functions or immunosenescence. Allergic diseases are often 495 

more severe or fatal in adults compared to children and have characteristics such as 496 

exacerbation despite responsiveness to systemic steroid administration. An example of 497 

this is allergy-related severe respiratory disorder, which develops from 498 

aspirin-exacerbated respiratory disease (AERD) or allergic bronchopulmonary mycosis 499 

(ABPM). Thus, measures aimed at combating these diseases are required urgently. 500 

 Studies on aging are being conducted actively worldwide. AMED-CREST has 501 

launched its novel research area to clarify the mechanisms underlying functional 502 

impairment among individuals over their lifetime.63 The Nature Partner Journals Aging 503 



 

 

and Mechanisms of Disease has also been launched recently.64 On the other hand, a 504 

comprehensive analysis of adult-onset allergies is not sufficient both domestically and 505 

internationally. Thus, Action III-2 will collaborate with Actions III-1 and III-3 to 506 

promote comprehensive and cross-sectional studies on the natural course of adult-onset 507 

allergic and immunological diseases. Clustering of adult-onset allergies will be 508 

attempted. Collaboration will be initiated with basic researchers, including in vivo 509 

analysis using animal models, and the analysis of the mechanisms underlying 510 

age-related changes or immunosenescence.  511 

 A recent Japanese study conducted among supercentenarians, rare individuals who 512 

live for more than 110 years, have revealed that they have unique immunological 513 

characteristics in their circulating lymphocytes via single-cell transcriptome analysis.65 514 

Such unique studies conducted in Japan, a society aging at a globally unprecedented 515 

pace, may allow us to eventually lead other countries in this research field. 516 

 517 

III-3. Research on severe, intractable, and treatment-resistant allergic and 518 

immunological diseases 519 



 

 

Approximately 50–70 fatalities occur due to anaphylaxis per year in Japan. The most 520 

common causative allergens reported are pharmaceutical drugs. The fatality rate of 521 

toxic epidermal necrolysis, which is known to be one of the most severe drug allergies, 522 

is reported to be between 20 and 40 percent.66 Drug-induced hypersensitivity syndrome 523 

(DiHS) is a type of severe drug eruption, and its concept as a disease originated from 524 

Japan. Recent accumulating studies have revealed some cases of death due to 525 

complications of autoimmune diseases during the course of DiHS.66 Despite the 526 

widespread use of epinephrine autoinjectors in recent years, fatalities resulting from 527 

anaphylaxis induced by food allergens have not been eliminated.  528 

 Herein, Action III-3, in cooperation with Action III-2 and III-4, will promote 529 

research to elucidate the long-term pathophysiology of severe, intractable, and 530 

treatment-resistant allergic and immunological diseases and the effects of each life stage. 531 

Specifically, the details of preventable symptoms, complications, and/or relapse will be 532 

investigated from studies on natural history. It is also important to clarify the safety, 533 

efficacy, and cost of novel treatments such as allergen immunotherapy and biologics. 534 

The systematic dissemination of evidence necessary for proper use of these treatments 535 

is expected to contribute to the societal implementation of standard treatment for severe 536 



 

 

and intractable allergic and immunological diseases from childhood to adulthood, and to 537 

zero the number of “preventable deaths” (deaths among patients due to lack of proper 538 

medical management). 539 

 540 

III-4. Research on allergy and immunology related to rare diseases 541 

Analysis of the pathophysiology underlying rare genetic disorders is an important R&D 542 

strategy in searching for innovative R&D seeds for common diseases, including allergic 543 

and immunological diseases. Given the success of the transformation of R&D from the 544 

rare diseases area to common diseases, such as, the anti-RANKL monoclonal antibody 545 

(from osteopetrosis to osteoporosis), PCSK9 inhibitor (from familial 546 

hypercholesterolemia to hyperlipidemia), and SGLT2 inhibitor (from familial renal 547 

glucosuria to diabetes), not only startup companies but also many large pharmaceutical 548 

companies have taken on their efforts on this scheme. R&D on rare diseases is also 549 

promoted by the Food and Drug Administration (FDA),67 European Medicines Agency 550 

(EMA),68 and the MHLW and Pharmaceuticals and Medical Devices Agency (PMDA) 551 

in Japan.69,70  552 



 

 

 Other pioneering strategies in this realm are the Initiative on Rare and Undiagnosed 553 

Diseases (IRUD)15,16 and the Rare Disease Data Registry of Japan (RADDAR-J).71 554 

Patient data registration in the Human Phenotype Ontology format has been 555 

standardized14 and has already contributed greatly to diagnosis, treatment, and medical 556 

care, in combination with the maximum output from next generation sequencing. 557 

Dozens of new diseases have been already identified for the first time globally. To link 558 

the questions of IRUD clinicians to basic research, a “reverse translational research” 559 

platform (the Japanese Rare Disease Models and Mechanisms Network (J-RDMM)) has 560 

been developed on functional analysis of genetic variants.72 The network is developing 561 

the international consortium for utilizing related model organisms.73 562 

 Action III-4 will promote collaboration with and effective utilization of these rare 563 

disease strategies, aiming to increase the number of R&D seeds and to identify novel 564 

therapies from developmental paths that are different from those in the past. These 565 

collaborations are expected to contribute not only to bilateral R&D promotion between 566 

the allergic and immunological realm and rare disease, but also to other disease realms 567 

as an important role model. 568 

 569 



 

 

Future perspectives 570 

Basic immunological research conducted in Japan has made great discoveries, such as 571 

those regarding IgE and its allergic pathogenesis,74 immunoglobulin gene 572 

rearrangement,75 and the immune checkpoint system.76 To build on and advance these 573 

historical achievements further, this paper, titled Strategic Outlook toward 2030: 574 

Japan’s Research for Allergy and Immunology, was formulated to focus on diversity 575 

and interdisciplinarity, in hopes that it will be of interest not only to researchers but a 576 

broader readership in Japan and beyond, strengthening international cooperation. To 577 

achieve our goals, it is essential to make effective use of our limited research resources 578 

(human, financial, and time), drawing on the efforts of all stakeholders and the unique 579 

R&D ecosystem in Japan, and cooperating with relevant societies, including the 580 

Japanese Society of Allergy. In the next 10 years, it is also indispensable to understand 581 

the grand design of global research for allergy and immunology and the evolution of 582 

patient and public needs, which will be re-evaluated in the mid-term review. Needless to 583 

say, re-investigation of the state of the art in immunology and allergy and re-adjustment 584 

of the strategy are necessary for a sustainable platform. 585 



 

 

 Research in the fields of allergy and immunology aims at contributing toward a 586 

stable society in which people can live long, healthy lives at each life stage. We believe 587 

that in fulfilling our ambitious vision, goals, and actions over the next 10 years, not only 588 

will Japan become a world leader in the life sciences and technology, but will contribute 589 

toward the wellbeing of patients suffering from allergic and immunological diseases and 590 

their families, and advance knowledge in other areas of disease for the benefit of the 591 

nation as a whole. 592 
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Figure legends 842 

Figure 1. Developmental process for Strategic Outlook toward 2030: Japan’s Research 843 

for Allergy and Immunology. 844 

Figure 2. Vision, goals, and actions of Strategic Outlook toward 2030: Japan’s 845 

Research for Allergy and Immunology. 846 

Figure 3. Positioning of Strategic Outlook toward 2030: Japan’s Research for Allergy 847 

and Immunology. 848 

Figure 4. Scheme of 12 actions of Strategic Outlook toward 2030: Japan’s Research for 849 

Allergy and Immunology. 850 
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