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Founded in 2001, our department is dedicated to advancing the understanding and
treatment of systemic autoimmune and inflammatory diseases, including
rheumatoid arthritis, systemic lupus erythematosus, and IgG4-related disease. We
provide personalized, evidence-based medical care grounded in cutting-edge
clinical and translational research.

In particular, our department has played a pioneering role in the establishment,
clinical characterization, and global standardization of IgG4-related disease,
spanning basic science, clinical research, international collaboration, and health
policy.

As part of an elite academic medical center, our mission extends beyond patient
care to fostering the next generation of academic physicians, biomedical scientists,
and clinician-educators who will lead the fields of rheumatology, immunology, and

translational medicine.

1. Clinical Activities at IMSUT Hospital
Yuta Ichii, Masaaki Uehara, Motohisa Yamamoto

Our division provides state-of-the-art diagnostic
and therapeutic services for patients with systemic
autoimmune and inflammatory diseases, managing
approximately 3,000 patients annually. Our rheuma-
tologists integrate advanced clinical care with active
basic and clinical research, while also playing a cen-
tral role in the education and training of future rheu-
matology specialists.

Rheumatologic services at IMSUT Hospital include:

*Comprehensive outpatient consultations

*Specialized outpatient care for complex rheumatic
diseases

eInpatient consultation services

ePatient and physician education on rheumatic dis-
eases and therapies

eStructured training programs for residents and ear-
ly-career physicians

eInvestigator-initiated and industry-sponsored clini-
cal trials

eContributions to community-based rheumatology
care

2. Establishment of a Novel Registry and Devel-
opment of Innovative Diagnostic and Thera-
peutic Strategies for IgG4-Related Disease

Yuta Ichii, Masaaki Uehara, Motohisa Yamamoto

IgG4-related disease (IgG4-RD) is a recently estab-
lished disease entity, characterized as a chronic fi-
bro-inflammatory disorder with elevated serum IgG4
levels and dense infiltration of IgG4-positive plasma
cells, leading to progressive organ fibrosis. Dr. Mo-
tohisa Yamamoto is one of the physicians who played
a central role in establishing the disease concept of
IgG4-RD, contributing decisively to its recognition as
a unified systemic disorder rather than a collection of
organ-specific diseases.

Although the precise autoimmune nature of IgG4-
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RD remains to be fully elucidated, referrals to rheu-
matologists have rapidly increased due to its multi-
system involvement and complex immune
dysregulation. To systematically address these chal-
lenges, we established a comprehensive patient regis-
try for IgG4-RD—the TOMORROW Registry —and
initiated prospective enrollment of patients.

This registry functions as a core clinical and re-
search infrastructure and is operated in close align-
ment with national health policies. Dr. Yamamoto
currently plays a leading role within AMED-funded
research programs, including responsibilities for reg-
istry governance and serving as chair of dedicated
subcommittees, thereby contributing not only to aca-
demic research but also to the formulation of national
strategies for rare and intractable diseases. Data from
the TOMORROW Registry are shared with the Rare
Disease Data Registry of Japan (RADDAR-]), estab-
lished by AMED, strengthening nationwide data inte-
gration and policy-driven research.

Through this registry-based approach, we aim to
precisely characterize the clinical spectrum, disease
course, and treatment outcomes of IgG4-RD, ulti-
mately enabling more accurate diagnostic criteria and
optimized therapeutic strategies.

Furthermore, leveraging blood and tissue samples
obtained through the registry, we are conducting
comprehensive multi-omics analyses. These include
RNA sequencing of salivary gland tissues and periph-
eral blood mononuclear cells, salivary microbiome
profiling, and analyses of HLA associations with
treatment response. By integrating these molecular
data with detailed longitudinal clinical information,
we are promoting the development of Al-driven per-
sonalized medicine, capable of predicting therapeutic
response and long-term prognosis.

In parallel, we are actively engaged in internation-
al collaborative clinical trials and the development of
global clinical practice guidelines for IgG4-RD, posi-
tioning our department as a hub for translational and
regulatory science in this field. These efforts also sup-
port the identification of novel therapeutic target mol-
ecules and accelerate drug discovery, with the ulti-
mate goal of improving outcomes for patients
worldwide.

3. Development of Al-Based Diagnostic, Thera-
peutic, and Prognostic Algorithms for Rheu-
matic Diseases

Masaaki Uehara, Motohisa Yamamoto

The diagnosis and management of rheumatic dis-
eases traditionally rely on pattern-based criteria inte-
grating clinical, laboratory, and imaging findings.
Treatment decisions further require careful assess-
ment of disease burden and functional impairment.
To enhance precision and objectivity in this process,
we have developed an artificial intelligence-based di-
agnostic algorithm for IgG4-related disease using
multicenter clinical data, and successfully reported its
clinical utility.

Building on this achievement, and in collaboration
with Showa Medical University, we are currently de-
veloping advanced Al algorithms to predict thera-
peutic response, complications, and long-term prog-
nosis in patients with rheumatoid arthritis. These
efforts aim to support clinical decision-making and
promote truly personalized treatment strategies.

4. Development of Preventive Strategies for Glu-
cocorticoid-Induced Myopathy and Osteone-
crosis

Masaaki Uehara, Motohisa Yamamoto

Glucocorticoids remain indispensable in the treat-
ment of many rheumatic diseases but are frequently
complicated by glucocorticoid-induced myopathy.
We previously demonstrated that supplementation
with branched-chain amino acids (BCAA) amelio-
rates skeletal muscle loss, particularly in slow-twitch
muscle fibers. Moreover, we identified specific serum
amino acid profiles that correlate with improvements
in slow-twitch muscle function. Based on these find-
ings, we propose fiber-type-specific recovery strate-
gies and are currently investigating optimal interven-
tions for both slow- and fast-twitch muscle preser-
vation.

In addition, high-dose glucocorticoid therapy
used for remission induction is associated with an in-
creased risk of osteonecrosis of the femoral head, a
severe complication for which no established preven-
tive strategy exists. In collaboration with the Depart-
ment of Orthopaedic Surgery at Sapporo Medical
University School of Medicine, we are developing
novel preventive approaches. Several candidate
drugs have already been identified, and associated
clinical trials have been completed, marking an im-
portant step toward risk reduction in vulnerable pa-
tients.
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