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Presidential Lecture

PL

Rheumatoid Arthritis: New challenges

Tsutomu Takeuchi

Division of Rheumatology, Department of Internal Medicine, Keio Uni-
versity School of Medicine, Japan

Conflict of interest: Yes

Some 30 years ago, it was the dawn of new era for rheumatoid arthritis
(RA) treatment. Methotrexate has approved in the united states in 1988. In
1994, break through news about the evolutionary effect of anti-TNF bio-
logical agents went thorough around the world. The clinical development
for biological agents were extremely rapid, that we have never seen be-
fore. In addition to TNF, we obtained biologics targeting on IL-6 receptor,
T cells, and B cells. Most recently, the fifth target JAK is attracting the big
attention. By patting the back by the evolutional progress in disease-mod-
ifying anti-rheumatic drugs, as well as the standardized clinical measure-
ments, new classification criteria, new remission criteria, treat to target
strategy, repeated revisions of recommendations/guidelines, and new im-
aging modality are generated. Thus, the RA treatment strategy is estab-
lished as the present form, which was not unexpected at all in 1990. At
present, clinical remission is the realistic goal and most of the patients are
aiming at inhibition of progression of structural damage and maintaining
the activity of daily living. 100% achievement of clinical remission at 6
months after new treatment is not possible. There is no new drug for pre-
venting pre-RA progressing to full blown RA. There still exist a gap be-
tween clinical remission and patient satisfaction. The gap also exists
among imaging modalities for structural damage. The recent epidemiolog-
ical and clinical observations show us that the onset of RA is moving to-
ward the aged population and the sero-positivity is gradually down during
three decades in Minnesota county, despite the proportion of the patients
with early radiographic progression is increased. I would like to share our
experiences with multi-omics profiling of molecular signatures in periph-
eral blood of RA patients with the different targeted treatment and the re-
cent publications from the world leading laboratories for the single cell
analysis of untreated active RA synovium and fate mapping in the model
animals. Now, we should aim to induce the normalization of the ADL of
RA patients, backing to life in the pre-disease status, hopefully even by
drug- free. Challenging toward such an ideal target should be required in
the next stage. Finally, I would like to ask every young rheumatologists to
step forward, not stopping, and challenge toward the big breakthrough
with ultimate goal and ambition.
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Representative Session
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PMDA’s efforts to promote medical innovation
Yasuhiro Fujiwara
Pharmaceuticals and Medical Devices Agency (PMDA)

Conflict of interest: None

The Pharmaceuticals and Medical Devices Agency (PMDA) plays
three key roles-relief services for persons injured by adverse reactions to
drugs and regenerative medical products, product reviews, and safety
measures. To provide patients and healthcare professionals with rapid ac-
cess to safer, more effective drugs, medical devices, and regenerative med-
ical products, the PMDA is engaged in ensuring quality, efficacy, and safe-
ty from development to post-market stages. Since its inception in 2004, the
PMDA has steadily improved its outcomes based on regulatory science.
Those include significantly diminishing its review time frame for new
products. With the emergence of innovative products, an increasing num-
ber of cases will have no precedents to refer to, propelling the PMDA to be
the first in the world to make regulatory decisions. Quality at the PMDA
will be even more important. Especially, as specific efforts to address inno-
vative technologies and products, we have introduced regulatory schemes
such as “SAKIGAKE Designation”, “Conditional Early Approval for Phar-
maceuticals”, “Conditional and Time-limited Approval for Regenerative
Medical Products”, etc. for early practical application of new medical
products. In addition, to further advance regulatory science, PMDA estab-
lished the Regulatory Science Center in April 2018, and has started various
initiatives including the “Science Board”, “Horizon Scanning”, etc. in or-
der to address products utilizing emerging technology. In this lecture, I
would like to introduce PMDA’s activities for faster access to safer and
more effective medical products.



Special Symposium
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Managing difficult to treat RA in the real world

Johannes WJ Bijlsma

Department of Rheumatology and Clinical Immunology, University Med-
ical Center Utrecht, The Netherlands

Conflict of interest: None

Managing difficult to treat RA (dttRA) is a real problem for daily prac-
tice. However, not everybody uses the same definition / concept of difficult
to treat RA. Therefore, an EULAR Task Force started to formulate a defi-
nition, that is now published in ARD. Following this definition, a system-
atic literature search was started and many factors were identified that may
lead to dttRA, such as wrong diagnosis, lack of compliance, complaints
more based on damage than on inflammation, one or more co-morbidities
and others. It is very difficult to distill from literature what drug-treatment
would be best for the individual dttRA patient. The complete RA history
needs to be taken into account, but also psychological and social factors.
No definite advise can be given, but some leads will be discussed.

S$S1-2

Challenges in PsA - the EULAR updated view?

Daniel Aletaha

Division of Rheumatology, Department of Internal Medicine 3, Medical
University Vienna, Austria

Conflict of interest: None

Psoriatic arthritis is a very heterogeneous disease. While EULAR rec-
ommends the use of conventional synthetic disease modifying drugs (csD-
MARD:s) first line in polyarticular disease, the initial therapy for oligoar-
ticular PsA, predominant enthesitis or axial disease continues to ne
no-steroidal antirheumatics (NSAIDs). The first choice of biological ther-
apy in the EULAR 2020 recommendations is TNFi, or IL17i in axial dis-
ease, with the additional options of I1L-12/23i when arthritis or enthesitis
predominates. Whenever skin involvement is relevant, there is a prefer-
ence of IL-17i over TNFi. When these modalities fail, arthritis and enthesi-
tis may potentially also benefit from targeted synthetic (ts) DMARDs ini-
tial treatment option. The updated view also includes statements about
consideration of treatment reduction in case of well controlled disease.
The EULAR recommendations are worded in a quite general way, but
cover most clinical situations while providing a simple flowchart that al-
lows clinicians the best option for their patients.

S$S1-3

When treating malignancy becomes a rheumatologic problem (Check-
point inhibitors)

lain B Mclnnes

University of Glasgow, UK

Conflict of interest: None

The advent of immune checkpoint inhibitors has revolutionised the
approach to the treatment of a range of tumours. Rheumatic and musculo-
skeletal immune-related adverse events (irAEs) are observed in about 10%
of patients with cancer receiving checkpoint inhibitors. Given the recent
emergence of these events and the lack of guidance for rheumatologists
addressing them, a European League Against Rheumatism task force was
convened to harmonise expert opinion regarding their identification and
management. In this lecture I will summarise the key findings of this task-
force and apply them to the management of this increasingly common re-
ferral into rheumatology clinical practice.

$S2-1

Using genetics and genomics to define molecular mechanisms for rheu-
matoid arthritis

Soumya Raychaudhuri!-34¢

!Center for Data Sciences, Brigham and Women’s Hospital, Harvard Med-
ical School, Boston, USA, *Division of Genetics, Department of Medi-
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cine, Brigham and Women’s Hospital, Harvard Medical School, Boston,
USA, *Division of Rheumatology, Inflammation and Immunity, Depart-
ment of Medicine, Brigham and Women’s Hospital, Harvard Medical
School, Boston, USA, “Program in Medical and Population Genetics,
Broad Institute, Cambridge, USA, SDepartment of Biomedical Informat-
ics, Harvard Medical School, Boston, USA, °Centre for Genetics and Ge-
nomics Versus Arthritis, Division of Musculoskeletal and Dermatological
Sciences, School of Biological Sciences, University of Manchester, Man-
chester, UK

Conflict of interest: Yes

Rheumatoid arthritis is a highly heritable autoimmune disease affect-
ing up to 1% of the general population. Immune mediated destruction of
the joints leads to inflammation, pain, and eventually to disability. Here we
discuss recent progress in the application of genetics and genomics to de-
fine pathogenic genes, pathways and cell-types in rheumatoid arthritis.
First, we will discuss genetic studies of rheumatoid arthritis. Second, we
will discuss the HLA and efforts to fine-map that locus to define key driv-
ing alleles. Third, we will discuss non-HLA loci, and present data demon-
strating how functional alleles alter gene regulation in CD4+ T cells. Fi-
nally, we will present recent data using single cell technologies examining
the different cell-types in the inflamed joint, to define the cellular land-
scape of pathogenic cell-types.

§52-2

Mechanisms underlying joint damage and pain in osteoarthritis re-
veal new targets

Anne-marie Malfait

Division of Rheumatology, Rush University Medical Center, Chicago,
USA

Conflict of interest: Yes

Osteoarthritis (OA) is a chronic progressive, painful disease of syno-
vial joints, affecting mainly the knees, hips, hands, and small joints in the
spine. OA is the most common form of arthritis, and one of the major
causes of chronic pain worldwide. Joint pain is the main symptom that
drives OA patients to seek medical help, but current strategies for pain
management are inadequate. No available treatments slow or halt the pro-
gressive degeneration of the joint characteristic of OA. Ultimately, pa-
tients with knee and hip OA often end up undergoing total joint replace-
ments. Cartilage degradation, subchondral bone remodeling, and osteophyte
formation are the hallmarks of OA, and there is low-grade synovitis. There
is a strong mechanical component in OA pathogenesis, but it is now also
widely appreciated that the interplay between mechanical factors and low-
grade inflammation is a key driver for disease. While a discordance be-
tween radiographic OA and the presence of pain can be observed, strong
clinical evidence suggests that ongoing peripheral input from the affected
joint drives pain in OA. The seminar will summarize current understand-
ing of mechanisms of pain associated with progressive joint damage in
OA, highlighting findings in patient cohorts and in newly developed ani-
mal models of OA. It will be discussed how these insights can lead to
novel mechanism-based approaches to target OA pain, both at the level of
the joint and in the nervous system. Emerging new treatments which target
the neurotrophin nerve growth factor (NGF) will be discussed in more
detail. In addition, novel potential disease-modifying drugs for OA
(DMOAD:s) will be discussed.
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Type I Interferon Targeting in SLE

Eric F Morand

School of Clinical Sciences at Monash Health Monash University Faculty
of Medicine, Nursing & Health Sciences, Australia

Conflict of interest: Yes

Developing new treatments for systemic lupus erythematosus (SLE) is
difficult because of its clinical and biological heterogeneity, as well as is-
sues with study and endpoints design. Preclinical validation of multiple
therapeutic targets in mouse studies has not been followed by clinical trial
success. Therefore, validation first in human SLE has arisen as a new par-
adigm. The first such target to be supported by clinical trials is type I inter-
feron (IFN). Autoimmunity to nuclear antigens in SLE results in activation
of innate immune mechanisms which evolved to support responses to viral
infection, mediated by production of IFN. Evidence of IFN activation in
SLE includes the highly reproducible finding of IFN signature gene (ISG)
expression in blood and affected tissues, associated with markers of dis-
ease severity. Even though it is not primarily pathogenic in classic murine
lupus models, IFN exacerbates murine models of SLE and IFN treatment
of other human diseases can induce SLE-like phenotypes. Together, these
data supported trialling IFN-targeting treatments in SLE. Recently, multi-
ple clinical trials of IFN targeting agents have confirmed the role of IFN in
SLE. Studies of antibodies to [FNalpha, and of a vaccine inducing neutral-
izing IFN antibodies, yielded mixed but overall supportive results. Impor-
tantly, three randomized trials of an antibody to the type I IFN receptor,
which may cause greater suppression of ISG than other agents, showed
reproducible efficacy across composite outcome measures, skin disease,
and glucocorticoid tapering. However, the primary outcome was not met
in one of these trials, potentially reflecting issues with endpoints per se.
Safety issues identified include increased rates of herpes zoster, in line
with expectations based on the mechanism of action. These findings pro-
vide support for the role of IFN in the pathogenesis of SLE, and for the
potential benefit of treatments targeting this pathway for patients.

$1-2

Role of IL-12 and IL-23 in the pathophysiology of systemic lupus ery-
thematosus and their utility as therapeutic targets

Hajime Yoshifuji

Department of Rheumatology and Clinical Immunology, Graduate School
of Medicine, Kyoto University

Conflict of interest: Yes

IL-12 and IL-23 are cytokines that share the subunit p40, and induce
Thl and Thl7 cells, respectively. The diseases associated with genetic
polymorphisms of IL-12, IL-23, and their receptors include ankylosing
spondylitis, psoriasis (PsO), psoriatic arthritis (PsA), Behget disease,
Crohn’s disease (CD), ulcerative colitis, and Takayasu arteritis. They are
characterized by the association with HLA class 1. Although the role of
IL-12 and IL-23 in the pathophysiology of systemic lupus erythematosus
(SLE) has not been fully understood, genomic analysis has revealed the
association of STAT4 and IL124 genes with SLE susceptibility (Julia, Ar-
thritis Res Ther, 2018). It has also been reported that p40 is highly ex-
pressed in SLE patients and correlates with disease activity (Lauwerys,
Lupus, 2012). Although type I interferons (IFN) have been spotlighted
recently as pivotal factors of the pathogenesis, IL-12 (p70) and type II IFN
may also be involved as triggers of the pathophysiology. The selection of
primary endpoint and dosage is critically important for the success of
phase 3 randomized controlled trials (RCT). However, the issue is how we
can create a useful disease activity indices, because SLE has a variety of
organ symptoms. Recent clinical trials have used composite measures
such as SRI-4 and BICLA. Ustekinumab (UST) is a monoclonal antibody
that inhibits p40. UST showed its dramatic effects on PsO (Leonardi, Lan-
cet, 2008), but only marginal effects on PsA (Gottlieb, Lancet, 2009) and
CD (Sandborn, Gastroenterology, 2008). In phase 2 RCT of UST for SLE
(van Vollenhoven, Lancet, 2018), the UST group showed a significantly
better response in SRI-4 at 24 weeks (p = 0.006). Next, phase 3 RCT (LO-
TUS study) was performed, but it was discontinued because of poor results
in the interim analysis. The safety of UST was confirmed. One problem
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should be that the dose of UST is set low. Better results may be obtained
by modifying the dosage of UST.

S1-3

Type I and type II anti-CD20

Hiroaki Niiro

Department of Medical Education, Faculty of Medical Sciences, Kyushu
University

Conflict of interest: Yes

Systemic lupus erythematosus (SLE) is a prototypic systemic autoim-
mune disease that affects various organs, and unmet needs particularly re-
main in the management of lupus nephritis (LN). The pathogenesis of SLE
is characterized by B cell hyperactivation and autoantibody production.
CD20 is highly expressed from pre-B to memory B cell stage, but its ex-
pression subsides at plasma cell stage. Thus, anti-CD20 mAbs mainly tar-
get pathogenic B cells at an intermediate stage of development without
affecting Ab levels. Rituximab (RTX), a type I anti-CD20 mAb, was shown
to be effective in several observational open-label trials, while two ran-
domized controlled trials, EXPLORER and LUNAR, failed to meet pri-
mary endpoints. However, a large number of subjects in the RTX arms of
both studies achieved remission and serological improvement. Despite
these controversies, ACR and EULAR guidelines recommend consider-
ation of RTX for treatment of refractory SLE, including LN. Obinutuzum-
ab (OBZ), an Fc-engineered type Il anti-CD20 mAb, exhibits more direct
B-cell-killing effects and relies less on complement-dependent cytotoxici-
ty as compared with RTX. A recent study showed that OBZ is more effec-
tive than RTX at depleting B cells and ameliorating glomerulonephritis in
murine lupus model. In humans, OBZ and MMF or placebo was evaluated
in NOBILITY, a phase II trial that enrolled active LN patients (class 111
and IV). Two OBZ pulses were initiated along with induction therapy and
were repeated after 6 months. Complete renal response (CRR) was shown
to be greater with OBZ than placebo at week 52 (35% vs. 23%, P=0.115),
week 76 (40% vs. 18%, P = 0.007) and week 104 (41% vs. 23%, P =
0.026), implying the longevity of its effect. No serious adverse events were
noted in the OBZ group. The phase III trial of OBZ in LN is currently
ongoing. These findings reinforce the idea that B cells play pathological
roles in SLE, probably by exerting Ab-dependent and -independent func-
tions.

S1-4

Targeting the JAK in the treatment of SLE

Shingo Nakayamada, Yoshiya Tanaka

First Department of Internal Medicine, University of Occupational and
Environmental Health, Japan, Kitakyushu, Japan

Conflict of interest: Yes

The pathogenesis of systemic lupus erythematosus (SLE) is character-
ized by immune complexes consisting of antigens, activation of dendritic
cells and autoreactive T cells and overproduction of autoantibodies secret-
ed from activated B cells. As glucocorticoids and immunosuppressive
drugs are non-specific therapeutic agents that cause many adverse reac-
tions, the development of molecular target therapy with balanced effec-
tiveness and safety is anticipated in the treatment of SLE. Whole-genome
association analysis revealed that many of disease-susceptibility genes for
SLE are present in lymphocytes, while they are also present in dendritic
cells in innate immune system. Thus, there are high expectations for the
development of therapeutic agents targeting “bridging cytokines” such as
BAFF, IFNs, and IL-12/23 produced by dendritic cells, which connect the
innate and acquired immune systems. Janus kinase (JAK), which constitu-
tively binds to cytokine receptors, plays an important role in cytokine sig-
naling. JAK is comprised of JAK1, JAK2, JAK3, and TYK2. Activation of
cytokines involved in the pathogenesis of SLE depends on the JAK signal,
i.e. type I IFN signals via JAK1/TYK2, and IL-12 and IL-23 transmit sig-
nals via JAK2/TYK?2. JAK inhibitor can inhibit and fine-tune the activity
of one or more of JAK signal. Considering the regulations of both immu-
nity and inflammation by JAK inhibitors, their application to SLE is ex-
pected. Tofacitinib, baricitinib, filgotinib, upadacitinib and several new
JAK inhibitors such as TYK2 inhibitor (BMS-986165) and JAK1/TYK2
inhibitor (PF-06700841) are now being tested in clinical trials. Increasing



evidence points to immunological heterogeneity of SLE. Therefore, it is
expected that different JAK inhibitors will be used to apply therapeutic
strategies, such as precision medicine, by classification of patients accord-
ing to their immunological conditions, and to set a therapeutic goal of the
discontinuation of glucocorticoids in the future.

S1-5

Efficacy of Low-Dose Interleukin-2 for Primary Sjégren’s Syn-
drome-A Randomized Double-blind, Placebo-controlled Clinical Trial
Jing He, Jiali Chen, Miao Miao, Ruijun Zhang, Miao Shao, Xiaoying
Zhang, Di Yu, Xiaolin Sun, Zhanguo Li

Peking University People’s Hospital, China

Conflict of interest: None

Background The use of low dose IL-2 in the treatment of autoim-
mune diseases is promising in previous studies, but the efficacy and safety
in SS are still to be confirmed by randomized, double-blinded, and place-
bo-controlled trials. Objective To investigate the efficacy and safety of
low-dose IL-2 in treatment of pSS patients. Methods A double-blind, pla-
cebo-controlled randomized clinical trial was conducted from June 2015
to August 2017. Sixty patients with active disease were recruited from
Peking University People’s Hospital. Patients were treated with low-dose
IL-2 or placebo for 3-month and accompanied by 3-month follow-up. The
primary endpoint was defined as improvement in the European League
Against Rheumatism Sjogren’s Syndrome Disease Activity Index (ESS-
DAI) score at week 24. Secondary endpoints comprised of improvements
in immunological parameters. Efficacy analyses were based on the inten-
tion-to-treat principle. Results A total of 66 patients with active disease of
pSS were screened and 60 of them were randomly assigned to receive ei-
ther low-dose IL-2 (n=30) or placebo (n=30). A higher percentage of IL-2
group patients (66.7%) achieved ESSDAI reduction (=3 points) than the
placebo patients (26.7%) at week 24 (P = 0.004). Resolutions of eye dry-
ness, pain, and fatigue were greater in IL-2 group than placebo group (P =
0.001, P=0.026, P=0.012, respectively). Parotid gland swelling was also
significant improved (P<0.05). No severe adverse event was found in this
trial, but less infections were noticed in low-dose IL-2 group of patients.
Immunological analyses revealed that low-dose IL-2 led to expansions of
CD25highCD127low regulatory T cells and CD24highCD27+ regulatory
B cells, while pro-inflammatory cytokines including IL-17A and IFN-a
were reduced with low-dose IL-2 treatment. Conclusion This trial sug-
gests that low-dose IL-2 therapy was tolerated and effective in active SS
(ClinicalTrials. gov number: NCT(02464319).

S2-1

Current genomics of autoimmune diseases: towards precision medi-
cine

Yuta Kochi

Department of Genomic Function and Diversity, Medical Research Insti-
tute, Tokyo Medical and Dental University

Conflict of interest: None

Genome-wide association studies (GWAS) have identified many dis-
ease susceptibility loci for autoimmune diseases such as rheumatoid ar-
thritis and systemic lupus erythematosus. Although more than 100 genetic
loci have been identified for these diseases, these only partially explain the
genetic components of diseases, suggesting that there are still unidentified
genetic factors. In addition, to understand the pathological mechanism of
diseases, it is essential to identify the causative variants in these loci and
clarify how these genetic variants affect the functions of neighboring
genes. Furthermore, in order to realize genomic precision medicine using
individual genomic information, it is necessary to evaluate how the accu-
mulation of these genetic factors is involved in the pathological condition
of individual patients. The current topics in the genomic research of auto-
immune diseases are the followings: 1) identification of more susceptibil-
ity loci by GWAS meta-analysis at the world level, 2) identification of rare
variants, which GWAS had not mainly targeted, by whole genome se-
quencing, 3) identification of repetitive-sequence variants and structural
variants involved in diseases by long read sequencing, 4) functional anal-
ysis of genetic variants by expression quantitative trait locus (eQTL) anal-
ysis using transcriptome data of immune cell subsets, 5) application of
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genomic information to precision medicine using polygenic risk score
(PRS). In this presentation, these topics will be outlined through our own
research experience.

$2-2

Multi-omics approach to autoimmune diseases

Mineto Ota'-

'Department of Functional Genomics and Immunological Diseases, Grad-
uate School of Medicine, The University of Tokyo, 2Department of Allergy
and Rheumatology, Graduate School of Medicine, The University of To-
kyo

Conflict of interest: Yes

Genome-wide association studies (GWAS) have revealed many vari-
ants associated with autoimmune diseases. Majority of those variants are
located in non-coding genomic regions and have gene-regulatory func-
tions. As the gene-regulatory functions are significantly diversified among
cell types and environment, multi-omics approach with multiple layers of
data should be informative for elucidating genetic functions. As an exam-
ple, we performed epigenomic analysis of synovial fibroblasts from rheu-
matoid arthritis (RA) patients and unveiled the dynamic change of su-
per-enhancers under cytokine stimulation. Super enhancers under multiple
cytokine-stimulation condition showed significant overlap with RA asso-
ciated GWAS risk loci and explained the functions of these loci. Moreover,
we constructed functional genomics dataset (ImmuNexUT database)
which consist of RNA-seq and whole-genome sequence data of 28 kinds
of immune cells from more than 400 cases who were diagnosed as 10
kinds of immune diseases. We performed expression quantitative trait loci
(eQTL) analysis and constructed eQTL database from more than 9000 im-
mune cell samples. Our analysis revealed cell type specificity of immune
cell eQTLs. These cell type-specific eQTLs explained the functions of
some immune disease-associated variants. As patient-derived our cohort
can be considered as physiologic stimulatory conditions of immune cells,
we analyzed the interaction of eQTL effects and environmental factors and
revealed the physiological diversity of eQTL effects in immune cells.
These context-dependent eQTLs showed significant enrichment in im-
mune disease-associated GWAS variants. In summary, multi-omics analy-
sis with patient-derived samples is useful for understanding the pathogen-
esis of immune-associated diseases. In this session, we report the analysis
results from our database and discuss the utility of multi-omics dataset for
disease studies.

S2-3

Our progress in genetic analysis of gout/hyperuricemia and gout with
international collaborations

Hirotaka Matsuo', Yuya Shirai?, Akiyoshi Nakayama', Masahiro Nakatochi®,
Seiko Shimizu!, Yusuke Kawamura!, Tappei Takada*, Kimiyoshi Ichida’,
Nariyoshi Shinomiya', Yukinori Okada’

'Department of Integrative Physiology and Bio-Nano Medicine, National
Defense Medical College, Tokorozawa, Japan, *Department of Statistical
Genetics, Osaka University Graduate School of Medicine, Suita, Japan,
3Department of Integrated Health Sciences, Nagoya University Graduate
School of Medicine, Nagoya, Japan, “Department of Pharmacy, The Uni-
versity of Tokyo Hospital, Tokyo, Japan, *Department of Pathophysiology,
Tokyo University of Pharmacy and Life Sciences, Hachioji, Japan

Conflict of interest: None

Recent molecular epidemiological analyses have shown that gout/hy-
peruricemia have strong genetic factors. Because only a part of hyperuri-
cemia cases develops gout attacks, and the reason, we consider, is that
there are two steps in the development of gout; at the first step, the serum
uric acid (SUA) levels of normouricemic individuals elevate without gout
attacks; and at the second step, such asymptomatic hyperuricemia (AHUA)
individuals develop gout attacks due to innate immunity. So far, we report-
ed ABCG?2 as a urate transporter gene and that its variants markedly in-
crease gout risk (Matsuo et al, Sci Transl Med, 2009). We also proposed a
new classification of hyperuricemia from the viewpoint of extra-renal
urate excretion (Ichida et al, Nat Commun, 2012). Moreover, we also
showed that a genetic factor (ABCG2 dysfunction) have stronger effects
on the development of hyperuricemia than environmental factors (Na-



kayama et al, Sci Rep, 2014). Two genome-wide association studies
(GWASs) with clinically-defined gout cases identified multiple gout risk
loci (Matsuo et al, Ann Rheum Dis, 2016 and Nakayama et al, Ann
Rheum Dis, 2017). We additionally conducted the first-ever GWAS with
clinically defined gout cases and AHUA controls and found the individual
genetic differences on the second step, which could relate to innate immu-
nity and inflammation (Kawamura et al, Ann Rheum Dis,2019). Recently,
the largest GWAS of SUA in Asia and the trans-ethnic meta-analysis along
with European data displayed multiple genetic loci (Nakatochi et al, Com-
mun Biol, 2019). We also conducted GWASs of 4 differentiated subtypes
of gout and identified multiple subtype-specific gout loci (Nakayama et al,
Ann Rheum Dis, 2020). We held the Asia-Pacific Gout Consortium
(APGC 2019) in Tokyo and have also made efforts on international collab-
orations in gout researches. Our challenges will contribute to develop the
individualized medicine/prevention for gout/hyperuricemia.

S2-4

Understanding of human disease biology using organoid technology
Toshiro Sato

The Sakaguchi Laboratory, Department of Organoid Medicine, Keio Uni-
versity School of Medicine, Japan

Conflict of interest: None

In homeostatic adult tissues, niche factors regulate long-term self-re-
newal and multiple differentiation capacity of tissue stem cells. By recon-
structing niche factors in vitro, tissue stem cells form a stereotypic organ-
oid structure and self-renew for the long-term. Recent studies have
identified tissue-specific niche factors, which enabled the propagation of
organoids from a variety of adult tissues. This knowledge revealed that
niche factor signaling coincides with oncogenic driver signaling in the
original tissues, and suggested the linkage between niche factor dependen-
cy and disease pathogenesis. However, it remains elusive how niche de-
pendency of stem cells alters during tumorigenesis and other gastrointesti-
nal disease pathogenesis. We established intestinal epithelial organoids
from various gastrointestinal diseased tissues and characterized their niche
dependency in association with genetic alterations. On the other hand,
clonal expansion of organoids and their deep-sequencing analysis revealed
the accumulation of genetic mutations in normal tissue stem cells along
with aging. These mutations include cancer driver genes, suggesting an
insidious expansion of precancerous lesions in normal tissues. We also
identified frequent genetic mutations in epithelium from patients with in-
flammatory bowel disease. The recurrent somatic mutations are associated
with inflammatory signaling, and render the mutant clones resistant to the
inflammatory cytokine-induced cytotoxicity, and thereby leading to the
selective expansion of the mutant clones. CRISPR-Cas9 genome editing
reconstructed various somatic mutations in normal organoids, and validat-
ed genotype-phenotype association; cancer driver gene mutations vs.
niche independency, and cytokine signal mutations vs. inflammation resis-
tant phenotype. Therefore, the establishment of disease tissue organoids
and their genetic reconstruction provides new biological insights into dis-
ease pathogenesis. In this symposium, I would like to talk about how we
can use organoid technology to understand human gastrointestinal disease
biology with our recent progress.

S2-5

A Genomics Study of Behget’s Disease

Yohei Kirino

Department of Stem Cell and Immune Regulation, Yokohama City Uni-
versity Graduate School of Medicine

Conflict of interest: Yes

Behcet’s disease is an intractable disease characterized by oral ulcers,
skin lesions, genital ulcers, and uveitis, as well as inflammation of joints,
blood vessels, central nervous system, and intestinal tract. Several ge-
nome-wide association analyses have been performed over the past 10
years, and in addition to HLA-B*51, important genetic predispositions
such as HLA-A*26, ERAPI, and IL23R have been discovered, and Be-
heet’s disease has been found to be an “MHC Class I-o-pathy” similar to
psoriasis and ankylosing spondylitis. However, previous GWASs have not
focused on severe lesions such as intestinal types, and it is difficult to ap-
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ply this genetic information immediately to clinical practice at this time. A
recent cluster analysis we performed based on clinical information showed
that the complete and enteric types are subtypes with different clinical
manifestations, and differences in HLA-B*51 prevalence and prognosis in
each cluster were confirmed (Soejima et al, submitted). The Behget’s dis-
ease registry study based on the Platform for Incurable Diseases is current-
ly being conducted under the auspices of AMED and the Ministry of
Health, Labour, and Welfare to identify further clinical subtypes of Be-
heet’s disease that are directly related to prognosis. In addition to detailed
clinical information on Behget’s disease, including clinical symptoms,
medication, disease activity index, and prognosis, the study will integrate
genetic information such as cytokines and genomics information such as
GWAS and RNA seq. We will prospectively accumulate information on
more than 2000 cases of Behget’s disease patients from more than 50 par-
ticipating centers in Japan. We will use this accumulated information to
obtain genomic information related to the prognosis and severity of Beh-
cet’s disease to contribute to the development of optimized medicine. In
this talk, I will present the progress of the Behget disease registry study
and its future prospects.
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Current status and challenges of T2T in rheumatic diseases
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The principle of the management of rheumatoid arthritis (RA) is to set
numerical target values and estimated arrival times and aggressively inter-
vene from an early stage (Treat to Target; T2T), similarly to representative
chronic diseases such as hypertension, dyslipidemia and diabetes. T2T
strategy not only reduces the current burden of illness such as joint pain
and stiffness, but also avoids future events such as irreversible dysfunction
due to joint destruction and shortened life prognosis due to chronic inflam-
mation. The T2T principle has spread to other rheumatic diseases such as
systemic lupus erythematosus and spondyloarthritides, and has greatly
contributed to improving the quality of life (QOL) of patients. However,
many issues have been pointed out in the clinical evaluation of RA and the
quantification of evaluation results, and the drug treatment costs as a per-
centage of total medical costs is acceleratingly increasing. The amount of
information that patients should share with healthcare professionals is also
increasing, and there are many concerns about the safety profiles of treat-
ment in a super-aged society. In these circumstances, the role of nurses in
connecting physicians and patients and practicing the best rheumatology
care is more and more crucial. Sufficient medical knowledge and commu-
nication skills are essential for promoting and facilitating two-way infor-
mation transmission, such as concisely communicating information ob-
tained from patients to doctors and helping patients understand the doctor’s
idea and treatment choice correctly. Ideally, the treatment policy could be
modified if necessary and explained to both the physician and the patient
to accept the proposal. As with the treatment of cancer, the expectations of
patients and doctors for nurses are rising in the treatment of rheumatic
diseases, which makes it a very rewarding professional.
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The 2018 revision of EULAR recommendations for the role of nurses
and their implementation
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The EULAR recommendations for the role of the nurse in the manage-
ment of patients with chronic inflammatory arthritis, including rheumatoid
arthritis was published in 2012 and has been disseminated all over the
world. However, it has been reported that the implementation of these rec-
ommendations is not sufficient although the level of agreement on them is
high. The 2018 updated version that includes new evidence has been pub-
lishedV. In this revised version, 3 overarching principles have been added:
(1) Rheumatology nurses are part of the healthcare team, (2) Rheumatolo-
gy nurses provide evidence-based care, and (3) Rheumatology nursing is



based on shared decision-making with the patient. This version consists of
8 recommendations. The first three recommendations are stated from the
patient’s point of view, such that patients should consult with a nurse ac-
cording to their needs. The remaining 5 recommendations describe a wider
range of roles from the standpoint of nurses as follows: nurses’ participa-
tion in comprehensive disease management, self-management support,
improvement of self-efficacy, support including psychosocial aspects, and
continuous improvement of nurses’ own knowledge and skills using a spe-
cialized education. In this lecture, I would like to introduce the 2018 up-
dated version, which serves as a guideline for a wide range of rheumatol-
ogy nursing, and consider how they should be put into practice in Japan
including issues. Reference: 1) Bech B, et al: 2018 update of the EULAR
recommendations for the role of the nurse in the management of chronic
inflammatory arthritis. Ann Rheum Dis 2020: 79:61-68.
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The role of nurses expected by rheumatologists
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Advances in therapeutic agents have made it possible to achieve re-
mission, which is the goal of rheumatoid arthritis treatment, and the con-
cept of “Treat to Target (T2T)” has become implemented in Japan. How-
ever, even with effective medications, adherence to treatment is often
reduced for a variety of reasons such as infections that prevent patients
from continuing treatment, self discontinuation due to fear of side effects,
and forgetting the date or time of medication. The role of the nurse is also
important in improving adherence to maximize the effects of the medica-
tion, improving the disease and the physical condition of the patient.
Nursed are also expected to provide psychological support by communi-
cating with patients to reduce their anxiety and to obtain information from
patients and their families about life and work at home and provide social
support according to their needs. Furthermore, in order to realize “shared
decision-making” between healthcare providers and patients, which is the
most important aspect of medical care, it is necessary to convey correct
knowledge and information to patients in words they can understand, and
nurses are expected to support patients in improving their health literacy.
Nurses are also expected to support patients to increase their self-efficacy
and support self-management. In addition, nurses, as the closest presence
to patients, also play a role of connecting patients and healthcare provid-
ers. I would like to consider the role of the nurse expected by physicians,
based on both aspects of the clinical situation and rheumatology nursing.
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University hospitals have a mission not only to provide medical care
but also to promote research for the next generation. I believe that this is
the mission of all university hospital staff, including nurses, as well as
doctors. In the last 20 years, new drugs have been introduced in rheumatic
diseases and many patients have benefited from the dramatic changes. Ev-
idence-based care and patient education is now required in the field of
nursing as well. In collaboration with orthopedic surgeons, we have con-
ducted a variety of nursing research studies mainly on patients with rheu-
matoid arthritis. The first of these studies was a survey of rheumatoid ar-
thritis patients’ self-injection practices. These learnings have led to the
creation of a checklist to review the teaching methods and continuous in-
volvement during the introduction of the procedure. Also, in the last few
years, pen and auto-injector type self-injection products have been intro-
duced for the treatment of rheumatoid arthritis. A total of more than 400
rheumatology patients have been surveyed and researched on these prod-
ucts on three occasions between 2017 and 2019. We have been able to use
the information we have gained from this research to help us guide rheu-
matology patients. We have found that there are many questions that arise
in our daily work and interactions with patients, such as: Is this really the
right way to go? You may have questions about how to care for your rheu-
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matoid arthritis patients. It is important to conduct surveys and statistical
analyses of rheumatology patients and to discuss the results with other
professionals in order to improve nursing care. In addition, quantified and
scientifically validated data can be useful for mutual understanding of
rheumatology. In this symposium, we will discuss how we have conducted
nursing research and introduce some of the background, methods, results,
and challenges.
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The Role and Challenges of Nurses in Rheumatology Clinics
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RA nursing at PS Clinic (Fukukoka, Japan) is based on the EULAR
Recommendations for people with inflammatory arthritis. The basic prin-
ciples of these guidlines are that rheumatology nurses (1) are part of the
health care team, (2) provide evidence-based care, and (3) base their rheu-
matology nursing on Shared Decision Making (SDM) with patients. The
basic principles of treat-to-target also indicate the need for SDM between
physicians and patients, but this can only be achieved if successful com-
munication between physicians and patients is strengthened. Therefore,
the rheumatology nurse acts as an intermediary between the physician and
the patient, acting as a “bridge,” listening and explaining to the physician
what the patient has difficulty telling to the physician. However, it is not
enough for the rheumatology nurse to help facilitate communication be-
tween physican and patient; it is also important to conduct an assessment
of the information heard from the patient and provide the necessary nurs-
ing care. Clinics have a team approach to Health care, but because we do
not have other there are not other specialists on staff like at larger hospi-
tals, the nurses must cover the knowledge and skill-sets of other specialists
as well. These specific skill-set demands therefore limit rheumatology
nurses’ ability to teach in other specialties. In addition, with the significant
aging of RA patients, there is a need for RA treatment guidance and edu-
cation, as well as community involvement and knowledge of care and wel-
fare. Although there are various problems regarding nursing education,
such as a lack of time to learn technical knowledge, the use of web-based
learning being utilized during the current COVID-19 pandemic may be
useful as a new way for nurses to gain better on-the-job training at clinics.
Because clinics do not have physician transfers and nurse rotations like in
hospitals, patients are likely to stay with the same physicians and nurses
longer, thus developing stronger relationships all around. Nurses in clinics
share a close and accessible environment with patients, which allows them
to better understand the mental and social changes in patients, precise and
timely nursing care.
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Current topics of shoulder joint in RA patients
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Before the introduction of biologic and JAK inhibitors, treatment of
shoulder conditions in rheumatoid artritis (RA) consisted of treating in-
flammation, concomitant synovitis and secondary lesions to the shoulder
joint. Treatment options consisted of injections with local agents, physical
therapy and surgical interventions: often synovectomy, rotator cuff repair
and shoulder arthroplasty. Since the revolution in systemic therapy, the
lesions in joint conditions in rheumatoid patient resemble more those ob-
served in osteo-artritis (OA). However, the number and type of complica-
tions and failure rates of surgical interventions are still different from
non-rheumatic conditions. Not all patients respond well to systemic treat-
ment, resulting in a small group of patients still showing traditional RA
deformities. Although the functional outcome of interventions in RA is
inferior to OA, pain relief is usually comparable. The current surgical
treatment strategies for shoulder lesions are: Rotator-cuff repair (sub-
scapularis repair or pectoralis major transfer in anterosuperior tears, ten-
don transfer of latissimus dorsi or teres major in posterosuperior rotator-
cuff tears), (reverse) shoulder arthroplasty and rarely synovectomy. In the
last decade reversed shoulder arthroplasty has become more popular and



more widely used in RA patients, but complications are serious (eg infec-
tion or instability). In younger patients an anatomical shoulder arthroplas-
ty combined with tendon transfers might be a viable and safer alternative
and is currently under investigation.
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Evolution of elbow surgery for rheumatoid arthritis in biologic and
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The elbow is frequently affected joint in patients with rheumatoid ar-
thritis (RA), and estimated to be involved in 20 to 65% of patients. Sever-
al reports indicate that involvement of elbow joints compromises quality
of life of RA patients. The recent advancement of antirheumatic drugs and
treatment strategy aiming at remission have changed the surgery for RA.
Our study from the Japanese nationwide cohort database indicates that the
incidence of orthopedic surgeries consistently decreased, and the greatest
reduction was found in hip and knee arthroplasty, whereas there was no
significant change in elbow arthroplasty. Surgery is considered for patients
with persistent symptoms despite an adequate nonoperative treatment such
as use of elbow braces and steroid injection. Synovectomy and elbow ar-
throplasty are two major surgeries for rheumatoid elbow. Synovectomy is
the procedure of choice for persistent swelling and pain in elbows without
severe destructive changes in spite of appropriate therapy by antirheumat-
ic drugs. Although it provides pain relief and functional improvements,
recurrence of symptoms is reported to be up to 50% by 5 years. On the
other hand, total elbow arthroplasty (TEA) is a very successful surgical
option for rheumatoid elbow with advanced joint destruction. Recent im-
provement of implant design and surgical techniques provide good im-
plant survivorship. Our data showed that survival rate of Kudo type-5
prosthesis at ten years was 77.6%, which is similar to those of previous
reports. Nowadays, RA patients with multiple joint destruction decreased
and they live more active lifestyle, and therefore have higher expectations
for surgery. Further development of implant design and surgical technique
will be needed to meet these expectations.
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Even with good medical control of the disease, symptoms may appear
or progress in the hand and wrist in rheumatoid patients due to mechanical
wear of soft tissues and joints secondary to lesions induced by the disease
at its onset. Tendon imbalances, osteochondral erosions and articular
malalignment lead to pain, joint instability or stiffness and segmental de-
formities. Good pain control obtained with current therapies, can also fa-
vour overuse and osteochondral wear of the affected segments since the
antalgic reduction of physical activities is lower. In addition, a percentage
of patients may be in a non-responder condition, be intolerant to biologics
or have a recurrence of disease. Surgery is therefore indicated to preserve
or restore function, correct deformities and to reduce pain. The aesthetic
value of surgical correction is also important for today’s patients. Soft tis-
sue operations concern the capsular, ligamentous and tendinous structures.
Joint surgery consists of biological arthroplasties, implant reconstructions
or arthrodesis. Given the efficacy of present biological therapy, synovecto-
mies are seldom performed as isolated surgery, and these are generally part
of more complex reparative procedures. Tendon surgery consists of tendon
realignments, aiming to restore the right dynamic balance and joint stabil-
ity, and reparative procedures for tendon ruptures, which today are among
the most frequent indications in rheumatoid hand surgery. Osteoarticular
surgery aims to restore joint biomechanics in the absence of pain: current
options include motion sparing procedures, such as limited carpal fusions,
biological arthroplasties and prosthetic replacements of the wrist and fin-
ger joints; total joint fusions keep anyhow their indications in today sur-
gery. Proper rehabilitation should alwayssupport surgery in order to imple-
ment the patient’s functional recovery.
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Along with a progress in the pharmacological treatment for rheuma-
toid arthritis (RA), trends is surgeries for RA have been changed over two
decades. The rates of small joint surgery for patients with RA have been
decreased in both UK (Nikiphorou at al AR2014) and US (Richter et al
Arthritis Care Res 2018), however increased in Japan (Momohara et al
Mod Rheumatol 2011). This difference in a trend for rheumatoid surgery
may result from the presence of “orthopaedic rheumatologists” in Japan,
who have developed and modified so-called “joint-preserving surgeries”
for rheumatoid forefoot deformities, for which resection arthroplasty had
been applied as a standard treatment. There have been several procedures
of MTP joint-preserving surgery for rheumatoid forefoot deformity. Most
of the procedures combine corrective osteotomy of the first metatarsal and
shortening osteotomy of the lesser toes. We have been performed biplane
interlocking osteotomy for hallux valgus, and Weil osteotomy for lesser
toe deformities. The clinical outcomes of our joint-preserving procedures
were better than the outcomes achieved by resection arthroplasty with re-
gard to the function of hallux and alignment of the lesser toes. Although
satisfactory results have been reported with a number of different proce-
dures, the followings are major concerns remaining unsolved during the
joint-preserving surgeries for rheumatoid forefoot deformities. 1. The re-
currence of hallux valgus. 2. The stiffness of lesser toes. 3. Delayed wound
healing. These issues will be discussed in this presentation based on the
recent available evidence.
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Rheumatoid arthritis (RA) is associated with increased bone turnover
and early bone loss, which lead to increased fracture risk and progressive
joint destruction. Pro-inflammatory cytokines, such as IL (interleukin)-17,
TNF-a (tumor necrosis factor alpha), IL-1, and IL-6 induce the expression
of RANKL (receptor activation of nuclear factor kB ligand) from synovial
fibroblasts. RANKL promotes osteoclasts differentiation and activation.
According to the arrival of various new osteoporosis therapeutic agents
(anti-bone resorption, bone anabolic, and dual effect agents), it is of great
interest to investigate effective osteoporosis treatment strategy to prevent
both fracture and joint destruction progression. In this symposium, I would
like to review the recent evidences and evolution of the treatment for oste-
oporosis associated with rheumatic diseases.
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Giant cell arteritis (GCA) is an inflammatory disease that causes gran-
ulomatous inflammation of large- and medium-sized blood vessels, caus-
ing blindness, cerebral infarction, and aortic aneurysm. Glucocorticoste-
roids remain the mainstay of treatment, but in 2017, tocilizumab (TCZ)
was approved in Japan. However, there have been several case reports in
which vascular lesions progress even under TCZ therapy. Therefore, deep-
er elucidation of the pathophysiology is essential. Since the involvement
of HLA in GCA has been reported, and CD4+ T cells and macrophages are



mainly observed in granulomatous inflammation, CD4+ T cells have been
considered to be the central player of the pathophysiology. In fact, CD4+
T cells present in vascular lesions produce not only Interferon-y and IL-17
but also various cytokines such as IL-9, IL-21 and IL-22. A research group
at Stanford University (Prof. Cornelia M. Weyand), where the speaker was
enrolled, suspected that activated T cells might be caused by the disruption
of the regulatory immune system in the periphery. We have demonstrated
that dendritic cells present in vascular lesions have the reduced expression
of the checkpoint molecule (PD-L1) and CD8+ regulatory T cells (CD8+
Treg) are deficient in GCA. In addition, we have revealed that mTORCI
expression is increased in CD4+ T cells via CD28-Akt axis and NOTCH1-
HES] axis, contributing to various cytokine production and vascular re-
modeling, and that the invasion of CD4+ T cells into vascular lesions is
regulated by proteolytic enzymes such as MMP-9 from macrophages. Fur-
thermore, it has been reported that the JAK-STAT pathway is enhanced in
CD4+ T cells derived from GCA patients. JAK inhibitors not only sup-
pressed cytokine production in CD4+ T cells, but also suppressed antigen
presentation by monocytes and macrophages, suggesting that they may be
effective against GCA. In this seminar, I will explain the role of various
immune cells involved in the pathology of GCA.

S$5-2

Significance of autoantibodies in Takayasu’s arteritis

Tomonori Ishii', Tsuyoshi Shirai?, Tomoyuki Mutoh?, Hiroshi Fujii?, Hideo
Harigae?

'Clinical Research, Innovation and Education Center, Tohoku University
Hospital, 2Department of Hematology and Rheumatology, Tohoku Univer-
sity Graduate School of Medicine

Conflict of interest: Yes

Takayasu’s arteritis and giant cell arteritis are both inflammatory dis-
eases classified as idiopathic large vessel vasculitis (LVV). In recent years,
research on these two diseases has progressed, and their treatment meth-
ods have also advanced. Although this has improved the prognosis of both
diseases, many problems are still encountered in clinical practice with re-
gard to their diagnosis and the selection of a treatment method. One of the
biggest problems in terms of diagnosis is the difficulty in suspecting the
disease. First, in the early stages, when vascular lesions have not pro-
gressed, there are few specific, clear physical symptoms and findings.
Dullness, dizziness, staggering, and chest discomfort, which are common
in this disease, are considered indefinite complaints, and it is not uncom-
mon to find them as irreversible changes due to the progression of the
vascular lesions. Recently, the relatively early diagnosis has become pos-
sible by performing imaging examinations such as contrast CT and PET,
triggered by the detection of chronic inflammatory findings. However, it is
still a disease that cannot be diagnosed without expensive and invasive
imaging tests such as radiation exposure, which are performed in well-
equipped facilities. In addition, when the disease is suspected, new bio-
markers can be used as an indicator of whether or not to proceed with the
diagnostic imaging. From a therapeutic point of view, advances in the
treatment methods for LVV using biologics have become a recent topic of
interest. Conventionally, drugs other than steroids have not been suffi-
ciently effective for LVV. The efficacy of tocilizumab, an IL6 receptor
antibody, was demonstrated, and it was approved as a therapeutic drug
both for Takayasu’s arteritis and giant cell arteritis. On the other hand, the
drug for which a clear difference in efficacy has been confirmed between
the two diseases is abatacept. This indicates that there are LVV subtypes
that appear to be comparable on imaging findings when a targeted treat-
ment is performed. It also indicates that treatment methods need to be
prepared separately for each, and that there is also a need for the presence
of biomarkers that divide the LVV diagnosed using imaging findings into
their subtypes. Utilization of autoantibodies expressed in Takayasu’s arte-
ritis is expected to be a candidate biomarker that may be useful in these
situations.
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Objective: Information on rituxaimab (RTX) for treating Japanese
ANCA-associated vasculitis (AAV) patient is insufficient due to lack of
clinical trials targeting Japanese patients. This prospective cohort study
was conducted by the Research Committee on Intractable Vasculitides on
a strategic study group, to establish evidence for treatment guidelines on
intractable vasculitis. Methods: Treatment strategy for each patient was
decided by the attending physician. All AAV patients treated with RTX
have been enrolled from each institution and will be followed-up for 2
years. Data on demographic characteristics, symptoms, test results, treat-
ment content, efficacy and safety were collected and those up to 6 months
analyzed. Results: From January 2016 to the end of December 2017, 79
cases (30 granulomatosis with polyangiitis; GPA, 49 microscopic poly-
angiitis; MPA) were registered. There were 27 males and 52 females and
the mean age was 67.6 years-old. According to BVAS, the frequency of
kidney (59.5%) and respiratory (45.6%) manifestations were high, with an
average BVAS of 12.0 at the time of enrollment. In addition, 25 patients
(31.7%) had respiratory diseases other than vasculitis such as COPD. At
the time of enrollment, the average creatinine concentration was 1.41 mg/
dL, the mean prednisolone (PSL) dose was 32.3 mg / day, and 10 patients
(12.7%) also were treated with glucocorticoid pulse. RTX was adminis-
tered as induction therapy (BVAS> 0 at enrollment) in 75 patients, and 29
patients received RTX within 2 weeks after the start of initial treatment for
MPA and GPA. By 6 months, 54 of 75 (72%) patients achieved remission,
but 2 had relapsed by 6 months. The mean PSL dose at 6 months was 10.0
mg / day. Serious adverse events (SAE) occurred in 20 patients (26.7%),
deaths occurred in 9 (12%), and either SAE or death was observed in 20
(26.7%). In induction therapy, 21 of 75 patients (28%) did not achieve re-
mission, but 11 of these patients had SAE or death, which was considered
to be an important inhibitor of remission. Therefore, factors associated
with the occurrence of SAE or death in induction-treated patients were
examined, suggesting that higher doses of PSL at the beginning of RTX
and older age were associated. On the other hand, 4 patients who received
RTX as remission maintenance treatment (BVAS = 0 at enrollment) main-
tained remission during 6 months with no SAE or death. Conclusion: The
effectiveness and safety of RTX for GPA and MPA up to 6 months in Japan
was clarified.
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ANCA-associated vasculitis (AAV) is a systemic necrotizing vasculi-
tis involving mainly small blood vessels (small arteries, arterioles, capil-
laries, and venules). AAV is associated with the pathogenesis of anti-neu-
trophil cytoplasmic antibody (ANCA). Treatment for AAV is predominantly
corticosteroids (glucocorticoid: GC) combined with immunosuppressants,
but the high relapse rate and treatment-related adverse events, including
infection, are problematic. In recent years, the introduction of new drugs,
including biologics, is expected to improve therapeutic efficacy as well as
reduce adverse events. Avacopan (CCX168), a small molecule with a mo-
lecular weight of 581, is an orally available C5a receptor (C5aR) inhibitor
of complement C5a. Histologically, significant inhibition of glomerulone-
phritis was observed with avacopan treatment in a mouse model. Two
Phase 2 trials were conducted, followed by the ADVOCATE trial, a Phase
3 trial. In this study, patients with new or recurrent AAV were randomized
in a double-blind to receive either Avacopan (Avacopan + placebo PSL) or
control (placebo Avacopan + standard PSL) and were given remission in-
duction therapy in combination with standard CY or RTX. Primary end-
point was defined as the percentages of patients achieving or maintaining
BVAS remission (BVAS=0 and no PSL in the previous 4 weeks) at 26 and
52 weeks. Results were reported at the 2020 EULAR Congress (Session:



Opening Plenary abstract session, OP0011). The primary endpoint was
non-inferior in the Avacopan and control groups, with BVAS remission of
72.3% vs. 70.1% at 26 weeks (p<0.0001) and superior at 52 weeks (65.7%
vs. 54.9%), respectively (p=0.0066). There was no significant difference
between the two groups as for safety profile. This result showed that Ava-
copan is a promising alternative to GC in remission induction therapy for
AAV.
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Kawasaki disease, first described by Dr. Tomisaku Kawasaki in 1967,
is a medium-sized vasculitis that is common in infants. Japan is the coun-
try with the highest incidence of Kawasaki disease in the world. Despite
the rapid decline in birthrates, the number of cases continues to rise, with
approximately 16,000 new cases occurring each year, affecting one in 100
infants. Dr. Kawasaki experienced his first case in 1961, and I am amazed
at his clinical ability to quickly identify a new disease based on its charac-
teristic clinical features at a time when patients were still rare. In the
1970s, when no treatment was available, 10% of patients had coronary
artery disease and 1% died; since the middle 1980s, the introduction of
immunoglobulins has markedly improved both coronary and life out-
comes. Subsequently, steroids, infliximab, cyclosporine, and plasma ex-
change further improved prognosis, but 2.6% of patients still have coro-
nary artery aneurysms. Meanwhile, no drug has been developed yet that is
capable of stopping the progression of coronary aneurysms that have be-
gun to spread Even though Dr. Kawasaki was over 90 years old, he still
attended the Kawasaki Disease Conference every year and always took a
front-row seat. He always said, “I want to see the cause of Kawasaki dis-
ease discovered”. He passed away last year but the cause of the disease is
still unknown. Recently, pediatric multisystem inflammatory syndrome
(MIS-C), in which SARS-CoV?2 infection is followed by the development
of Kawasaki disease-like symptoms, including coronary artery aneurysms,
has been reported in Europe and the United States. MIS-C is a very inter-
esting disease when considering the pathogenesis of Kawasaki disease.
Uncovering the true cause of Kawasaki disease is still the biggest theme.
Thus, Kawasaki disease is one of the most common but most enigmatic
diseases that is clinically fascinating and rich in research topics. In this
talk, I would like to share the story of the discovery of Kawasaki disease
and discuss the future prospects.
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Degenerative change in the midfoot and hindfoot are usually shown in
patient with rheumatoid arthritis. Alignment failure causes to the deformi-
ty and consecutive skin ulcer as well as the joint pain, that leads the treat-
ment to be refractory. In the small joints between the tarsal bones, arthrod-
esis is a useful option, however it is ideal to preserve the joint mobility in
the ankle. In our institute, total ankle implant was developed in 1975 using
the stainless steel as its material. In 1980, the material was changed to the
alumina ceramic, and since 1991, cement beads were mounted on the sur-
face of the implant and screw hall was set to obtain the rigid fixation. De-
sign concept of two components and semi-constrain type of implant is
consistently employed as TNK ankle®, and different curvature in tibial and
talar components brought to the favorable ankle motion. Application of
calcium phosphate and putting the bone marrow on the surface of tibial
component assist to the rigid fixation. Favorable clinical results are ob-
tained by TNK ankle®, however the talus is short bone covered with artic-
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ular cartilage, so it has a potential risk for subsidence of talar component.
A customized artificial talus is applied for the failure of the talar compo-
nent, and nowadays a total ankle arthroplasty combined with the artificial
talus is applied for the patient with severe deformity or large cystic lesion
in the talus. In this symposium session, development and future tasks for
TNK ankle® would be presented.
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To obtain the successful outcomes after total ankle arthroplasty, aug-
mentation of the bone, controlling the soft tissue balance including Achil-
les tendon are very important. Furthermore, cementing technique and de-
sign of implant-bone and/or implant-insert interface are also stasks which
should be resolved.
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The Trabecular Metal™ Total Ankle (TM ankle) introduced by Zim-
mer-Biomet in August 2018 shows the following features: (1) it utilizes a
lateral approach to expose the ankle joint after fibular cutting, (2) it en-
ables accurate bone cutting owing to fixation of the ankle to the frame, (3)
the round design is useful to implant on a high bone density area and, (4)
it is composed of trabecular metal and highly crosslinked polyethylene.
Since its launch in 2018, we have performed 55 total ankle arthroplasties
using this device. Compared with other prostheses, the TM ankle was as-
sociated with a longer mean operative time (approximately 170 min). The
use of the TM ankle is associated with a learning curve to acquire the skills
to effectively perform all procedures. However, we could successfully use
the TM ankle even in patients with severe malalignment after skill acqui-
sition and experience in all the necessary techniques. Following are the
complications associated with the implant: (a) Delayed wound healing-we
used lateral curved skin incisions before; however, most instances of de-
layed wound healing occurred at the curved sites. Therefore, we altered
our strategy and used straight incisions, and the bone was cut more proxi-
mally, which significantly reduced the rate of delayed wound healing. (b)
Although a few perioperative medial malleolar fractures were observed,
satisfactory bone union occurred in all patients without postoperative pro-
tocol delays. (¢) Gradual lateral displacement of the tibial component oc-
curred in one patient. (d) Deep infection occurred in a patient; however,
the prosthesis was preserved, following thorough joint irrigation and insert
replacement. The TM ankle was launched in western countries in 2012.
The longest follow-up duration reported by studies that investigated the
outcomes of the TM ankle is <4 years. Mid- and long-term outcomes re-
main unclear; therefore, further studies are warranted for a better under-
standing regarding outcomes.
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Biologics has significantly improved the outcome of articular JIA.
However, the period since their approval in Japan (2009) is not long, and
information on long-term prognosis and adverse events is limited. On the
other hand, it has been approved one after another in other countries since
1999, and long-term results have begun to be reported. In a cohort study
from Norway (Arthritis Res Ther. 2018), 410 (97%) of 423 JIA patients,
excluding systemic JIA, achieved remission (Wallace’s criteria) after 8
years. Of these, 166 (40.5%) were in remission without medication and 38
(9.3%) in remission on medication. On the other hand, physical function
evaluation (CHAQ) showed some dysfunction in 32.7% of cases. A cohort
study from Greece (Rheumatology. 2017) also followed 102 JIA patients
for 17 years, achieving remission without medication in 47.6% and having
dysfunction in 30.3%. The prognosis was different depending on the type
of JIA, and that of the oligoarticular type was better. In Japan, there has
been no large-scale, long-term observable JIA cohort study as described
above, and the long-term prognosis of Japanese JIA patients is unclear.
Therefore, we extracted patients (adult JIA) registered as articular JIA in
the large-scale rheumatoid arthritis (RA) database “NinJa” and compared
them with RA patients with the same background to determine the progno-
sis retrospectively (Mod Rheumatol. 2020). As a result, adult JIA patients
had a higher rate of biologics use and lower disease activity than RA pa-
tients of the same disease duration, but had similar degrees of joint de-
struction and more dysfunction. However, there are many other limitations
in this study, so further studies are necessary in the future. Patients with
articular JIA use biologics at a high rate during the transition period.
Therefore, it is necessary to verify the long-term merits and demerits and
how long it should be used in the adulthood in collaboration with perdia-
trician and adult rheumatologists.
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Oligoarthritis, rheumatoid factor negative and positive polyarthritis
Juvenile idiopathic arthritis (aJIA) mainly develops synovitis, and this dis-
ease state and treatment for synovitis are relatively common to rheumatoid
arthritis (RA). In recent years, JIA in adolescence and adulthood is in-
creasingly being treated in the adult department, and it is expected that the
necessity of clinical research for both diseases will increase in the future.
The disease activity index used in JIA clinical practice and clinical re-
search is JADAS, and indices such as DAS 28, SDAI, CDAI and Boolean
remission which are disease activity indexes of RA are not generally used.
Furthermore, HAQ is used as an objective evaluation of physical dysfunc-
tion in RA, while CHAQ (Childhood Health Assessment Questionnaire) is
used in JIA. In the examination in aJIA using large-scale JIA database
CoNinJa (Children’s version of National Database of Rheumatic Diseases
in Japan), there was absolute and relative correlation between JADAS -27
and each disease activity index of RA. However, there is a discrepancy
between the JADAS -27 remission standard and the remission standard for
each RA disease activity index (k= 0.55 -0.78) (Reported in JCR 2020). In
order to improve the convenience of disease activity indicators in the ado-
lescent and adult JIA and RA clinical practice sections, and in order to
conduct clinical studies including disease activity indicators smoothly, it is
necessary to consider cut-off values for remission criteria and calculation
parameters for scores. This section discusses differences in disease activity
indices between JIA and RA and measures to improve compatibility.
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Articular-type JIA is defined as chronic arthritis of unknown cause
that develops before the age of 16 and lasts for at least 6 weeks. Similar to
RA, it causes irreversible joint destruction and requires early sedation of
inflammation. JIA is classified into 7 types, “systemic type” which is sim-
ilar to adult-onset Still’s disease, “psoriatic arthritis” associated with pso-
riasis, and “adhesion-related arthritis” associated with ankylosing spondy-
litis. Furthermore, the type of disease differs depending on the number of
affected joints and the presence or absence of rheumatoid factor (RF).
Systemic JIA, which is based on abnormal innate immunity, mainly has
systemic inflammatory conditions such as fever and erythema, while the
pathological conditions of arthritis called arthritis and RF positive/nega-
tive arthritis are similar to RA. It is thought to be an autoimmune disease
caused by abnormal acquired immunity, but it is unclear whether this is the
same mechanism as RA. Oligoarthritis, which is defined as having 4 or
less affected joints, often affects large joints such as knee joints, ankle
joints, and elbow joints, but polyarthritis also affects small joints such as
finger joints and toe joints. The most common form of joint destruction is
RF-positive polyarthritis. Persistent lower limb arthritis in growing chil-
dren may cause laterality in lower limb length, most often with oligoarthri-
tis. The positive rate of RF and anti-CCP antibodies is not as high as that
of adult RA, but positive individuals are often refractory to treatment.
Uveitis is a characteristic extra-articular complication of JIA. In Japan, it
is found in about 6% of JIA, and the risk factors for its onset are oligoar-
thritis, early onset of arthritis, and positive antinuclear antibody. Regular
ophthalmic examination is required because it is generally asymptomatic,
not parallel to arthritis activity, and can develop before the onset of arthri-
tis and after the end of arthritis treatment. Currently, in JIA treatment algo-
rithms other than systemic type in Japan, MTX oral administration is start-
ed early for the “high risk group” such as RF or anti-CCP antibody
positive. Although various biologics are indicated for MTX-resistant pa-
tients, articular-type JIA that transitions to adulthood is often intractable,
and the proportion of biologics used is high. In addition, for patients with
uveitis, the therapeutic agent varies depending on the severity of the dis-
ease, but among the biologics indicated for JIA, adalimumab is effective
against uveitis.
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Sjogren’s syndrome (SS) is a systemic autoimmune inflammatory dis-
ease characterized by disorders of the systemic exocrine glands, mainly
the lacrimal and salivary glands. Inflammation of the exocrine glands as
well as various extra-glandular organ damage can occur. Life prognosis
depends on concomitant extra-glandular organ damage, malignant lym-
phoma is the most relevant to prognosis in adult SS. In pediatric SS, only
a few cases of malignant lymphoma have been reported including oversea
cases. One death was reported in a nationwide survey in 1995, but the de-
tails were unknown. In childhood, the prognosis for life is not bad. How-
ever, cases of extra-glandular organ damage, such as myocarditis, nephri-
tis, and autoimmune hepatitis, require treatment with glucocorticoids and
immunosuppressive drugs, and organ damage itself and side effects of
treatment have a prognostic impact. Subjective symptoms of dryness are
rare at the time of initial diagnosis. However, over time, the glandular le-
sions progress and subjective symptoms of dryness become more appar-
ent. The timing of appearance and severity of both extra-glandular organ
damage and glandular symptoms vary greatly among individuals, making
it difficult to determine the beginning of therapeutic intervention.
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Sjogren’s syndrome (SS) usually presents in middle-aged women with



sicca symptoms, whereas about only 30% of child-onset SS cases present
with dry symptoms. Children with primary SS (pSS) frequently develop
fever, erythema, and parotid gland swelling at onset. In Japan, based on
characteristics of children with pSS, diagnosis of SS by results of blood
tests and exocrine gland disorder examination has been proposed. There is
no pediatric evaluation of dryness and disease activity as indicators used
in adults. The EULAR Sjogren Syndrome Disease Activity Index (ESS-
DALI) has been reported as a disease activity evaluation method for system-
ic symptoms of SS. Although validation was completed for adult patients,
it has not been validated in children. Therefore, the Japan Pediatric SS
Study Group evaluated whether ESSDALI is useful in children with pSS.
Subjects comprised 31 children with pSS treated at medical facilities of
pediatric rtheumatism specialists. Data of symptoms at first visit, initial
ESSDALI score, and treatment regimens, were retrospectively collected.
Associations among ESSDALI scores and treatment regimens were ana-
lyzed. Prednisolone (PSL) dose was significantly associated with ESSDAI
score. Median ESSDALI score was significantly higher in patients treated
with high/medium- than with no/low-dose PSL (16.5 vs 5.0). Eight (66.7
%) of 12 patients administered medium/high-dose PSL and one (5.3%) of
19 administered no/low-dose PSL had high disease activity on ESSDALI.
ESSDAI score did not influence treatment choice by attending physicians
as treatment was decided prior to ESSDAI assessment. Nevertheless, dis-
ease activity assessed by ESSDAI tended to be consistent with disease
activity assessed by pediatric rheumatologists in determining treatment
regimens. These results suggest ESSDALI is useful to assess disease activ-
ity in Japanese children with pSS. It will be necessary to evaluate ESSDAI
and treatment over time, leading to more seamless
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Sjogren’s syndrome (SS) is a systemic inflammatory autoimmune dis-
ease. It mainly involves disorders caused by the inflammation of exocrine
glands such as the salivary glands and lacrimal glands, along with a variety
of extraglandular organ disorders. The natural history of SS in childhood
is still unclear. It is believed that the symptoms of dryness are rare in child-
hood, that exocrine gland disorders progress with aging, and that the
symptoms of dryness become apparent in adulthood. Therefore, unlike
adult SS, treatment for glandular symptoms may be unnecessary in many
cases. On the other hand, childhood SS more frequently exhibits extrag-
landular symptoms than adult SS. The cause for this remains unclear. One
possible cause is the difference in the pathologies of childhood SS and
adulthood SS. Alternatively, extraglandular symptoms are possibly more
frequently diagnosed because the symptoms of dryness are rare in child-
hood SS. In any event, it should be noted that the assessment and treatment
of extraglandular symptoms are important in terms of medical care for
childhood SS. In the treatment for extraglandular symptoms of childhood
SS, similar to adult SS, non-steroidal anti-inflammatory drugs, glucocorti-
coids, immunosuppressive drugs, gamma globulin agents, etc. are used in
accordance with symptoms and organ disorders. However, the long-term
administration of glucocorticoids and immunosuppressants to children
causes side effects such as growth disorders. Therefore, desirable treat-
ments should more safely target the molecules involved in pathogenesis.
Biological drugs are therapeutic agents synthesized by organisms and tar-
geting specific cytokines, receptors, etc. Biological drugs targeting mole-
cules such as immune cells and cytokines involved in the pathogenesis of
SS are expected to be especially effective against childhood SS, which is
thought to be closer to the early stages of the disease. A clinical study on
biological drugs targeting adult SS has shown that rituximab is a chimeric
antibody against CD20, abatacept (CTLA4 Ig), and berimumab as a mono-
clonal antibody against B cell activating factor (BAFF), possibly having
effects on both glandular and extraglandular lesions. Examination of the
effects and safety of biological agents on childhood SS is an important is-
sue going forward. Unlike clinical studies on adult SS, in which exocrine
gland disorders have already progressed, clinical studies that set outcomes
based on long-term prognosis are expected.
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SLE is a representative autoimmune disease characterized by multiple
organ manifestations and involved by activation of autoreactive T cells
and production of autoantibodies by B cells. Because SLE is molecularly
and clinically heterogeneous which makes managing the disease control
difficult, innovative approaches using biologics targeting molecules in-
volved in the pathogenesis of SLE have been emerging. However, many
biologicals such as CD20 antibodies targeting B cells have appeared
promising but did not yield favorable results. In contrast, an anti-BAFF
antibody belimumab was first approved for SLE because of moderate effi-
cacy and good tolerability. Soluble BAFF is secreted by dendritic cells and
regulate class switch and differentiation of B cells. IFN-stimulated genes,
IFN signatures, are upregulated notably in SLE and one phase III clinical
trial (TULIP-2) of anifrolumab, an anti-IFN-alpha receptor antibody, met
the primary endpoint. Anifrolumab was more efficacious in patients with
high IFN gene signatures than those with low ones. Recent GWASs have
shown that multiple genetic loci play roles in the pathogenesis of SLE and
many of the risk alleles are related to innate immunity as well as acquired
immunity. Thus, successful treatments with biologicals targeting “bridg-
ing cytokines” such as BAFF and IFN, which are produced by dendritic
cells and activate B cells and T cells and form a bridge between the innate
and acquired and autoimmune systems, is of particular interest. Further-
more, baricitinib, an orally available JAK1/2 inhibitor, which is involved
in signaling via IFN, significantly improved the signs and symptoms of
active SLE in a phase IIb trial. In addition, precision medicine via the
strategic selection of different biologics based on different clinical and/or
molecular characteristics in each individual could be warranted for the
treatment of SLE, which resulting in setting a therapeutic goal of the dis-
continuation of glucocorticoids.
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Systemic sclerosis associated ILD (SSc-ILD) occurs in 70-80% of pa-
tients and is associated with significant morbidity and mortality. Screen-
ing, early diagnosis and treatment of SSc-ILD is important as up to 33% of
SSc-related deaths are attributed to ILD and initiating treatment early in
the course of the disease has been shown to slow the progression of ILD.
The lecture will summarize the best practices for diagnosis and treatment
of SSc-ILD, including the recent approvals of nintedanib and tocilizumab.
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Less than 20 years ago, most published studies in myositis were from
single referral centers reporting retrospectively on small numbers of pa-
tients often followed for brief periods of time. Problems included different
myositis classification criteria, a lack of uniformity in inclusion/exclusion
criteria, and, most importantly, a lack of uniformity in outcome assess-
ment. The establishment of the International Myositis Assessment and
Clinical Studies (IMACS) Group changed this. This multidisciplinary
adult and pediatric consortium of specialists with an expertise in myositis
care paved the way for the “birth” of clinical trials in myositis. Critical
factors included agreed upon core set measures (CSM) assessing the do-
mains of disease activity, muscle strength, physical function, laboratory
and extramuscular assessment. Clinically meaningful improvement pa-



rameters were agreed upon by consensus and a preliminary definition of
improvement was developed and published; i.e. 3 of any 6 CSM improv-
ing by =20% with no more than 2 CSM worsening by =25%. Consensus
guidelines for the conduct of myositis clinical trials and the development
of tools for myositis disease activity and damage led to the largest clinical
trial in adult and pediatric myositis - the Rituximab in Myositis Trial.
Much has been learned since the RIM Trial and many other smaller clini-
cal trials have been conducted. More recently, new myositis classification
criteria have been developed and published as well as new myositis re-
sponse criteria which will lead to more efficient and meaningful clinical
trials. Nevertheless, the conduct of clinical trials continues to be a dynam-
ic process that will require revision and refinement of the assessment tools
as the current assessment tools suffer from subjectivity and a lack of mean-
ingful objective quantification.
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According to the Treat-to-Target recommendations for spondyloar-
thritis (SpA), the main treatment target is defined as remission / absence of
clinical and serological activity of musculoskeletal manifestations of the
disease taking extra-musculoskeletal manifestations into account. The re-
cent TICOSPA study showed, however, only a marginal benefit of a tight
control strategy using the ASDAS <2.1 as an ultimate goal. At the same
time, such a tight control strategy might have socio-economics and safety
implications. As of today, only two classes of biological disease modifying
anti-rheumatic drugs had shown clinical efficacy in randomized controlled
trials and have been approved for axial SpA patients not responding to
nonsteroidal anti-inflammatory drugs (NSAIDs): tumor necrosis factor
(TNF) and interleukin (IL)-17 inhibitors. Despite similar clinical efficacy
in terms of reduction of inflammatory activity in the axial skeleton and in
peripheral joints, there are differences in efficacy against extra-articular
manifestations of SpA (psoriasis, inflammatory bowel diseases, uveitis)
that should be considered while making individual treatment decisions.
Surprisingly, 1L-23 blockade and phosphodiestherase-4 blockade that
showed efficacy in psoriasis and psoriasis arthritis, failed to show clinical
benefit in randomized controlled trials in axial SpA. There are positive
results of phase II and I1I studies with Janus kinase inhibitors. Retardation
of structural damage progression in the spine is an important long-term
treatment aim in axSpA. Early and effective suppression of inflammation
is associated with retardation radiographic spinal progression. There are
new data indicating a time-shifted effect of TNF inhibitors on radiograph-
ic spinal progression. A specific effect of IL-17 inhibition and of a combi-
nation of TNF inhibitor with an NSAID on radiographic spinal progres-
sion are being currently investigated in prospective trials.
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Familial Mediterranean fever (FMF) is a typical hereditary autoin-

flammatory disease characterized by recurrent attacks of fever with arthri-
tis, abdominal pain, skin rash and/or serositis. The Mediterranean Fever
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(MEFYV) gene, coding pyrin that acts as a major regulatory component of
the inflammasome, is important as a disease susceptibility gene. We have
been investigating the pathogenetic role of candidate genes including
MEFV gene, cytokines/chemokines and related molecules expression, in-
flammasome by cell-free reconstruction systems and clinical trial for pa-
tients with FMF. These projects have been supported by AMED. In this
session, we are going to show the genetic analysis, cytokines/chemokines
profile and clinical trial for FMF. Two hundred SNPs in the whole region
of MEFV gene including promoter regions and intron regions were geno-
typed using next generation sequencer and the most significant two SNPs
(rs28940578; M6941 in exon 10, Odds ratio [OR]=153, p=2.47x10?' and
rs3743930; E148Q in exon 2, OR=1.65, p<0.0005) were identified. In ad-
dition, our recent data identify the possession of exon 2 or exon 3 variants
in the MEFV gene promotes inflammasome activation in Japanese patients
with FMF with a heterozygous exon 10 mutation. For cytokines/chemok-
ines profiling in sera of FMF patients, our study identified that IL-6 had the
best performance for distinguishing FMF in attack from healthy controls
or FMF in remission. Our data also showed the difference between FMF
and RA in cytokines/chemokines profile in sera. Additionally, we identi-
fied that microRNA-204-3p, expression of which suppressed in disease
flare of FMF, inhibits lipopolysaccharide-induced cytokines production
including IL-6 in FMF via the phosphoinositide 3-kinase y pathway, indi-
cating that IL-6 as a major inflammatory cytokine in FMF and promising
target in this disease. Accordingly, we have been investing the efficacy and
safety of anti-human IL-6 receptor monoclonal antibody, tocilizumab, in
patients with FMF refractory or intolerant to colchicine through investiga-
tor-initiated clinical trial supported by AMED. Enrollment of the patients
are successfully finished and the results have been finalized in 2020. In this
symposium, we are going to discuss the ongoing roadmap of translational
research of FMF and related autoinflammatory diseases.
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Synovial fibroblasts (SFs) are one of the major source of the inflam-
matory mediators in the joint of rheumatoid arthritis (RA). Many cyto-
kines and chemokines produced in the joints are thought to have a signifi-
cant effect on synovial fibroblast function. For a detailed analysis of the
association between chromatin remodeling and RA susceptibility poly-
morphisms in stimulated synovial fibroblasts, we evaluated transcriptome
and epigenome of SFs from RA and osteoarthritis (OA) patients stimulated
with 8 different cytokines (IFN-a, IFN-y, TNF-a, IL-1p, IL-6/sIL-6R, IL-
17, TGF-B1, IL-18) or a combination of all 8 (8-mix). Integrative analyses
including mRNA expression, histone modifications (H3K27ac, H3K4mel,
H3K4me3), 3D genome architecture (Hi-C) and genetic variations of
SNPs were performed. Although unstimulated RASFs differed markedly
from OASFs in the transcriptome and epigenome, most of the responses to
stimulations were shared between the diseases. Notably, activated SFs ex-
pressed pathogenic genes, including CD40 whose induction by IFN-y was
significantly affected by a RA risk SNP (rs6074022). Upon chromatin re-
modeling in activated SFs, RA risk loci were enriched in clusters of su-
per-enhancers (SEs) induced by synergistic proinflammatory cytokines. A
RA risk SNP (rs28411362), located in a SE under synergistically acting
cytokines, formed three-dimensional contact with the promoter of MTF1
gene, whose binding motif showed significant enrichment in stimulation
specific-SEs. Consistent with a hypothesis that MTF1 contributes to the
SE formation in stimulated SFs, inhibition of MTF1 suppressed cytokine
and chemokine production from SFs and ameliorated mice model of ar-
thritis. Our findings elucidated the dynamic landscape of activated SFs and
revealed potential therapeutic targets associated with genetic risk of RA.
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Osteoclasts have a unique bone-destroying capacity, playing key roles
in steady-state bone remodelling and arthritic bone erosion. Whether these
two populations of osteoclasts in different tissue settings arise from the
same precursor states of monocytoid cells is presently unknown. Here, we
show that osteoclasts in pannus originate exclusively from circulating
bone marrow-derived cells and not from locally resident macrophages. We
identify CX3CR 1hiLy6CintF4/80+I-A/I-E+ macrophages (termed “arthri-
tis-associated osteoclastogenic macrophages [AtoMs]”) as the osteoclast
precursor (OP)-containing population in the inflamed synovium, compris-
ing a subset distinct from conventional OPs in homeostatic bone remodel-
ling. Tamoxifen-inducible FoxM1 deletion suppressed the capacity of At-
oMs to differentiate into osteoclasts in vitro and in vivo. Furthermore,
synovial samples from human rheumatoid arthritis (RA) patients con-
tained CX3CR1+HLA-DRhiCD11¢c+CD80-CD86+ cells that correspond-
ed to human AtoMs, and osteoclastogenesis was inhibited by the FoxM1
inhibitor, thiostrepton, constituting a potential target for RA treatment.
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We will discuss the use of genetics and functional genomics to define
mechanisms of rheumatoid arthritis and other immune-mediated diseases.
We will focus on the discovery of key alleles driving rheumatoid arthritis
susceptibility inside and outside of the MHC locus. Then we will explore
how these alleles act in immune and stromal cells. We will focus on the
immune and stromal cells that have been discovered using high dimen-
sional appraoches, such as single cell RNA-seq, as applied to the in-
flammed synovium of theumatoid arthritis patients.
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Clinical observations indicate that arthritis preferentially recurs at
sites that have been previously affected by inflammation, suggesting the
existence of a certain form of “inflammatory tissue priming”. Such local
priming of tissue may explain the site-specific re-appearance of arthritis
and the presence of susceptible spots in the body that are particularly
prone to inflammation based om “primed” tissue. How, such priming may
work has been unclear to date. We found that re-exposure of joints to in-
flammatory stimuli caused positional prolonged and aggravated clinical
signs of experimental arthritis as well as higher levels of local inflamma-
tion and tissue damage. Tissue priming developed locally and was inde-
pendent of the adaptive immune system. Fibroblasts isolated from paws
repeatedly exposed to inflammatory stimuli (“primed fibroblasts™) exhib-
ited enhanced metabolic activity leading to functional changes with higher
migration, invasiveness and osteoclastogenic potential. Human fibroblasts
derived from established arthritis exhibited a similar primed functional
phenotype as compared to fibroblasts from very early arthritis or non-in-
flamed joints. Transcriptomic and epigenomic analyses revealed upregula-
tion of the complement system and confirmed metabolic reprogramming
in primed fibroblasts. Genetic and pharmacological targeting of comple-
ment factor C3, its receptor C3a, downstream mTOR and HIF 1 a as well as
NLRP3 reversed this priming, induced an exhausted phenotype in fibro-
blasts and abrogated inflammatory tissue priming in vitro and in vivo. Our
results suggest that inflammatory tissue priming is a process that leads to
intracellular complement C3/C3aR activation and mTOR/HIF-1a-mediat-
ed metabolic activation of fibroblasts that trigger enhanced NLRP3 in-
flammasome activity and in consequence facilitates local tissue sensitivity
to inflammation.
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Rheumatoid arthritis is caused by autoimmune reactions, which result
in synovitis and joint damage. To develop future therapeutic strategies, it
is vitally important to identify the mechanisms underlying the prolonged
inflammation and tissue destruction. We have been working on the hypoth-
esis that autoimmune inflammation induced by Th17 cells stimulates syno-
vial fibroblasts to express osteoclast differentiation factor RANKL. Here |
will discuss the recent advances on understanding the pathogenesis of ar-
thritis focusing on the interactions among immunity, synoviocytes and
bone.
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Progress in established therapies

Arthur Kavanaugh

Rheumatology, Allergy, Immunology Division, University of California,
San Diego, USA

Conflict of interest: Yes

Rheumatoid arthritis (RA) is a chronic, progressive, systemic inflam-
matory autoimmune disease that affects about 0.5% to 1% of the popula-
tion worldwide. RA can be associated with substantial morbidity and ac-
celerated mortality, and exerts a tremendous economic toll on affected
patients, their families, and society. There are an impressive number of
established therapies available currently for the treatment of RA, with ad-
ditional treatments available each year. Biologic agents, particularly inhib-
itors of tumor necrosis factor (TNF), have changed the treatment paradigm
for RA. Studies have shown that biologic agents can slow disease progres-
sion, control signs and symptoms of disease, improve function, and im-
prove quality of life to an extent not previously achieved, and have thereby
changed treatment paradigms, and driven additional research into other
mechanisms of action and treatment approaches. Five inhibitors of TNF
are widely available: infliximab, etanercept, adalimumab, golimumab, and
certolizumab pegol. More recently, biosimilar versions of several TNF in-
hibitors have become available world-wide. Because they can be less cost-
ly than originator agents, these agents can have pharmacoeconomic bene-
fits. Additional biologic agents include the B-cell targeting anti-CD20
monoclonal antibody rituximab, the T cell costimulatory molecule inhibi-
tor abatacept, and two monoclonal antibodies targeting the IL-6 receptor,
tocilizumab and sarilumab There has been great progress in the use of es-
tablished therapies in Rheumatoid Arthritis. Some critical topics include:
1) earlier intervention, 2) treat to target, 3) consideration of non-inflamma-
tory pain, 4) optimizing safety considerations 5) the optimal introduction
of biosimilar agents 6) predictors of response to individual agents, 7) com-
bination therapy. With greater understanding, we may finally be approach-
ing the era of ‘personalized medicine’ in the treatment of RA.
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Message from post-marketing surveillance subcommittee of Japan
College of Rheumatology

Michiaki Takagi', Masataka Kuwana®

'Department of Orthopaedic Surgery, Yamagata University Faculty of
Medicine, Yamagata, Japan, *Department of Allergy and Rheumatology,
Nippon Medical School Graduate School of Medicine

Conflict of interest: None

Post-marketing surveillance (PMS) of pharmaceutical drugs is to
monitor the safety and efficacy and refine the proper use after their release
to the clinical setting. PMS system includes the report on side effects and
infections, re-review of approval, and re-assessment. Drug information is
limited at the beginning, due to the property of clinical trials, which in-
volve healthy volunteers and patients of relatively small numbers. They
normally do not have other medical conditions, which may exist in the
general population. The major restricting factors are age, comorbidity,



concomitant medication, short periods of medication and observation, and
patient-management under experts in the trials. PMS can further refine,
and confirm or deny, the safety and efficacy of drugs after they are used in
patients who have a wide variety of medical conditions, including child,
elderly, expectant and nursing mothers, the patients with dysfunction of
liver or kidney. PMS is indispensable. PMS subcommittee of JCR has han-
dled 18 drugs; biologics (IFX, ETN, TCZ, ADA, ABT and GLM for RA,
IFX and ADA for AS, canakinumab for FMF and hyper-IgD syndrome,
belimumab for SLE and the juvenile type, and mepolizumab for EGPA),
JAK inhibitors for RA (tofacitinib, baricitinib, peficitinib, upadacitinib
and filgotinib), csDMARDs (LEF, TAC and IGU), and mycophenolate
mofetil for lupus nephritis. The important task of the PMS subcommittee
of JCR is to give suggestions and/or recommendations on the plan, con-
duct and result of surveys to the pharmaceutical companies. Special atten-
tion has been paid to safety, including serious adverse events identified in
the trial, but also potential risks. The subcommittee collaborates with the
Guideline committee to develop the guide for drugs. Contribution to pub-
lication and presentation has often been asked. The members are held to a
high standard of ethics according to COI. PMS subcommittee of JCR is
now actively supporting pharmacovigilance of rheumatic diseases.
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New molecule therapeutics for rheumatoid arthritis
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The treatment of rheumatoid arthritis has changed dramatically over
the past 30 years with the widespread use of effective conventional syn-
thetic disease modifying drugs (csDMARDs) in addition to utilization of
the Treat -To - Target strategy. Further advancements were accomplished
with the introduction of multiple biologic DMARDs (bDMARD) with
multiple mechanisms of action targeting specific pathways in the patho-
genesis of RA. In recent years, targeted synthetic DMARDs (tsDMARD)
have been introduced with the most recent additions of two molecules,
upadacitinib and filgotinib, which are engineered to inhibit JAK1 prefer-
entially. This discussion will discuss the clinical effectiveness and safety
of these two molecules with demonstration of their comparative effective-
ness to a TNF alpha inhibitor, adalimumab. In addition, the effectiveness
of switching between adalimumab and upadacitinib will be shown in pa-
tients who initially did not respond to the first agent. With the relatively
recent discussion of the potential of venous thrombotic episodes with JAK
inhibitors, a discussion of what was found with tofacitinib will be dis-
cussed and placed in clinical context. Despite this progress, there remains
a great unmet need in the treatment of rheumatoid arthritis. A a majority of
patients, no matter when medications are instituted and how aggressive the
treatment is, do not reach true remission as defined by a SDAI <3.3 or a
CDALI 2.8 and many still do not achieve low disease activity by these
metrics as will be shown. There are a number of molecules in the early
stage of development which may address this need in patients who do not
reach target with our current medications. Preliminary results with mole-
cules affecting GM-CSF, ICOSL + BAFF, CD-22, a nanoparticle blocking
anti-CCP, BTK, IRAK4, and PIK3 will be discussed as well as their latest
data from the 2020 ACR Convergence.
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Drug discovery through genomic analysis
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Development of novel therapeutic drug targets is an essential process
of both basic and translational researches. Drug development costs and
periods become larger every year, and integration of new resource layers
into developmental pipelines is warranted. Recent development of ge-
nome sequencing technology changed the bottleneck of genomic studies
from construction of large-scale genome sequence data into interpretation
of the sequenced genomes. While the large-scale human genome studies
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(e.g., genome-wide association study; GWAS) have successfully identified
thousands of genetic variants associated with human complex traits, the
methodologies to utilize such big genome data towards elucidation of dis-
ease biology and identification of novel therapeutic targets are still under
development. Utilization of disease genomics into drug development is
now considered as an efficient strategy. Disease risk genes identified by
large-scale GWAS is known to be enrich in overlap with the therapeutic
targets of the drugs indicated for the diseases themselves. This fact accel-
erated utilization of the GWAS resources into drug development. There
already exist a number of collaborations between pharmacological compa-
nies and existing genomics and biobanking resources. Novel analytical
methodologies for genomics-driven drug discovery are massively devel-
oped. Of note, integration of omics resources and GWAS results can fur-
ther provide useful information for drug discovery. Especially, transcrip-
tome-wide association study (TWAS) integrating GWAS results and
tissue-specific gene expression profiles can provide directional informa-
tion of gene expression level changes, which can introduce directional
gene dosage information in candidate targets screening. In this sympo-
sium, we would like to introduce latest methodologies and applications in
genomics-driven drug discovery.

S$10-5

Management of Rheumatoid Arthritis in the 21st Century: Lessons
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Rheumatoid arthritis (RA) is the most common autoimmune inflam-
matory arthritis in adults. RA has a significant negative impact on the abil-
ity to perform daily activities, including work and household tasks, and
health-related quality of life, and it increases mortality. The development
of evidence-based regimens has led to new treatment paradigms and the
incorporation of the “Treat to Target” strategies has resulted in a signifi-
cant improvement in clinical outcome for most patients with RA. This
presentation will address 6 major topics: 1) use of traditional disease-mod-
ifying/conventional synthetic antirheumatic drugs (csDMARDs) biologic
DMARDs (bDMARDS), and Janus Kinase inhibitors (JAKinhibs) includ-
ing tapering and discontinuing medications, and a treat-to-target approach;
2) use of glucocorticoids; 3) use of biologics and DMARDs in high-risk
populations (eg congestive heart failure, malignancy, and serious infec-
tions); 4) use of vaccines in patients starting/receiving csDMARDs or bD-
MARD:s or JAKinhibs 5) screening for tuberculosis (TB) in the context of
biologics or JAKinhibs and 6) laboratory monitoring of patients on all 3
classed of medications. The need for modifications of both disease activity
measurements and management strategies in the setting of the COVID
pandemic will also be presented.
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Observational studies showed that patients with rheumatoid arthritis
(RA) had a 2-fold increased risk of serious infection than general popula-
tion even more than 50 years ago. In those days, a 2-fold increased risk of
mortality was reported in patients with RA, and infection was the most
frequent cause of death. In Japan, treatments for RA has been dramatically
improved by approvals of biological disease modifying antirheumatic
drugs (b(DMARD:s) in 2000s. bDMARDs enabled rheumatologists to treat
patients with RA aiming at clinical, structural, and functional remission,
which consequently led to better patients’ quality of life. There are, how-
ever, concerns about increased risk for serious adverse events (AEs) under
the treatments with bDMARDs, and infection is the most frequent AE and
one of clinically important complications because it hampers the appropri-



ate treatments for RA and sometimes it is fatal. Thus, many epidemiologi-
cal studies over the world have focused on incidence rate and risk factors
of serious infection in patients given bDMARDs since biologic era has
started. Based on the published evidence, risk managements for patients
given bDMARDs have been implemented in accordance with recommen-
dations for RA treatments. After the introduction of bDMARDs, some ep-
idemiological studies in Western countries showed that mortality risk in
patients with RA was improved by better disease control. However, pa-
tients with RA still have a 1.5-fold higher risk of mortality than general
population, and infection accounts about 20% of the causes of death. It is
not always appropriate to apply the evidence in the Western countries to
Japanese patients because prevalence of causes of death and patients’ char-
acteristics differ among ethnic groups. Thus it is needed to establish evi-
dence in Japanese population. In this symposium, we will review the pub-
lished epidemiological data investigating infection in patients with RA,
and discuss topics in this essential research field.
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The impact of the new coronavirus for rheumatic diseases
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The new coronavirus, which was most recently discovered from the
patients of severe acute respiratory distress syndrome at Wuhan, China in
2019, was named as SARS-CoV-2. This virus causes various symptoms
(COVID-19), especially respiratory symptoms. Because the virus can be
infected in even asymptomatic phase, the infection has been easily ex-
panded to the world and reached pandemic. The elderly person, obesity,
diabetes mellitus and heart diseases are considered as the causes of severe
COVID-19. We studied that the rheumatic diseases and the treatment for
rheumatic diseases could be associated risk factors of COVID-19 or not. 1.
The rheumatic diseases increase susceptibility to SARS-CoV-2 or not.
There were few reports that the susceptibility to SARS-CoV-2 increased
among rheumatic diseases. The ratio of admission and death related with
COVID-19 was reported as no significant difference between rheumatic
diseases and normal population. 2. The rheumatic diseases are related to
severe COVID-19 or not. There was no report of the relation with severe
COVID-19 and rheumatic diseases. 3. The treatments for rheumatic dis-
eases are related to severe COVID-19 or not. The treatment with more
than 10 mg/day of prednisolone was reported to relate with severe
COVID-19. Whereas, there was no report of severe COVID-19 related
with synthetic DMARDs, biologic DMARDs, immunosuppressant, or
JAK inhibitors. 4. The medicines for rheumatic diseases improve and/or
prevent severe COVID-19 or not. The pathogenesis of severe COVID-19
was cytokine storm and hyper coagulation. Moderate dose of steroid
(dexamethasone) are proved to suppress this state. Biologic DMARDs and
JAK inhibitor were expected to have a beneficial effect on severe
COVID-19 due to the principal mechanism of the drugs.
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Herpes zoster is caused by reactivation of varicella-zoster virus (VZV)
which belongs to the family Herpesviridae, and is characterized by unilat-
eral grouped painful vesicles consistent with the dominant nerve region.
The decrease in VZV-specific cellular immunity due to aging and various
immunocompromised conditions is known to be a risk factor for the devel-
opment of herpes zoster. In recent years, the use of biologics and molecu-
lar targeted drugs for the treatment of cancer and inflammatory diseases
has improved disease outcomes, but also increased the risk of infectious
diseases by these immonomodulatory effects. In this talk, I will discuss the
risk of developing herpes zoster caused by biologics and JAK inhibitors
used in theumatoid arthritis, updates about early diagnosis and treatment,
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and vaccines for the prevention of herpes zoster.

S11-4

Progress in Clinical Management of Mycobacterium Infection in
Rheumatic Patients

Kazuhiro Tateda

Department of Microbiology and Infectious Diseases, Toho University,
Japan

Conflict of interest: None

It is well known that rheumatic patients will be susceptible to various
infectious diseases, especially respiratory infectious diseases including
acute pneumonia and chronic mycobacterial infections. Recent epidemio-
logical trends demonstrated abrupt increase of pulmonary non-tuberculo-
sis mycobacterial infections in patients, although exact reasons are not yet
elucidated. Particularly in the era of biological treatment, it is critically
important how to make diagnosis and treat pulmonary NTM in rheumatic
patients. NTM is ubiquitous in nature, so people are equally exposed to
inhalation of this organism as aerosol. If such people have structural and/
or organic abnormality in lungs, especially bronchiectasis, NTM will eas-
ily colonize and start to infect in pulmonary environment. Cellular immu-
nity is known to play a crucial role in host defense system against pulmo-
nary NTM, but it is poorly understood how immunological abnormality in
rheumatic patients is associated with pulmonary NTM infections. In this
presentation, focusing on pulmonary NTM in rheumatic patients, recent
trends and progress in diagnosis and treatment will be presented for fol-
lowing discussion with audience.
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The present situation and countermeasure of surgical site infection
associated with orthopaedic surgery in patients with rheumatoid ar-
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Rheumatoid arthritis (RA) patients are associated with increased risk
of infection compared to non-RA patients. Previous reports demonstrated
that oral glucocorticoid may increase the risk of surgical site infection
(SSI) in a dose-dependent manner, while methotrexate may have little in-
fluence. Biologics may increase the risk of SSI especially in prosthetic
replacement arthroplasty, and adequate duration of drug withdrawal is rec-
ommended. We still lack reliable evidences about the risk of SSI concern-
ing JAK inhibitors. I would like to review the latest evidences and guide-
lines concerning SSI associated with orthopaedic surgery in patients with
RA.
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In recent years, the number of knee joint surgery for rheumatoid ar-
thritis (RA) has been decreasing with the improvement of drug treatment
such as biologics. Synovectomy has often been performed for highly ac-
tive synovitis of the knee joint, which is difficult to control even with joint
injection or oral medication. In particular, the number of cases had tended
to increase with the spread of knee arthroscopic surgery. However, recent-
ly, with the development of drug treatment, its role has become limited,
and the number of operations has decreased considerably. The number of
cases of total knee arthroplasty (TKA), including those for osteoarthritis
(OA), is increasing year by year, and the current number of cases in Japan
exceeds 100,000 per year. However, the number of cases of TKA for RA is
decreasing with the progress of drug treatment. Comparing clinical results
of TKA for knee OA and RA, the infection rate of TKA for RA is slightly
higher, but revision due to loosening, postoperative score, satisfaction, etc.



are not different. In implant selection for RA, if the posterior cruciate lig-
ament (PCL) remains at the time of surgery, it is unlikely that postopera-
tive posterior instability will appear, and it seems that PCL-preserving
type can also be used. Cement was mainly used, but recently there are
some results of cementless. In addition, although opinions are divided on
the replacement of the patella, in the case of RA, the risk of causing prob-
lems after surgery seems to be low with resurfaced patella. Unicompart-
mental knee arthroplasty and high tibial osteotomy have improved postop-
erative results due to the development of surgical procedures and implants.
Until now, both surgical procedures have not been basically indicated for
RA. Although it may be possible to obtain good results if RA is relieved, it
is currently considered that the procedure should be carefully selected.
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The treatment of rheumatoid arthritis (RA) has been greatly improved
by the use of methotrexate (MTX) and new anti-rheumatic drugs. The ar-
ticular cartilage and bone destruction are suppressed by these drug thera-
pies, therefore, the number of RA-related orthopaedic surgeries has been
decreasing, especially in THA and TKA. We report the current status of
THA for RA. (The rate of RA-THA in whole primary THA) The percent-
age of RA-THA in primary THA at was 7.3% in the period 1998-2005, and
decreased to 2.3% in the period 2010-2017. (The degeneration of RA-hip)
The number of THA cases for severe joint destruction such as acetabular
protrusion was decreasing. Because of the aging of RA patients and im-
provement of drug therapy, RA hip joints with osteoarthritis changes is
increasing. (Implants) Highly cross-linked polyethylene improved the
wear resistance of articulating surfaces. As a result, the use of larger head
size has become possible. 32 mm haed are currently popular. As for a
femoral stem, the taper wedge stem replaced a fit and fill stem. (THA re-
lated complication) It has been reported that RA is one of the risk factors
for dislocation, periprosthetic fracture (PPF) and infection. The rate of dis-
location reduced with the larger head size and improved technique of im-
plant placement. The aging of RA patients and osteoporosis are associated
with PPF, however, short and thin taper wedge reduced the rate of PPF
compared to the fit and fill stem.
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Early use of methotrexate and/or biologics have made it possible to
better control the disease activity of rheumatoid arthritis (RA), and large
joint surgery is on the decline. However, there are some reports that small
joints surgery such as fingers and wrists is the same or increasing. In the
past, many patients complained of pain and deformity due to joint destruc-
tion of the fingers at the same time, but in recent years, there are some
patients who have no pain and only have complaints about the appearance
of the deformed fingers. It is said that this situation is due to better control
of disease activity, which has led patients with rheumatoid arthritis to de-
sire better hand function and higher therapeutic goals. We use synovecto-
my, arthrodesis, or total joint replacement for rheumatoid arthritis related
finger joint (including thumb joint) disorders, and for radial-carpal joint
disorders, synovectomy, partial arthrodesis or total arthrodesis have been
selected according to the patient’s situation. In order to achieve higher
treatment goals, arthroplasty or total joint replacement that preserves joint
movement is the first choice, rather than total arthrodesis because of joint
destruction, should be considered. This applies not only to the joints of the
fingers including the thumb, but also to the radial-carpal joints. Since
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2017, we can performe total wrist arthroplasty in Japan, and even in cases
where only total wrist arthrodesis could be selected in the past, total wrist
arthroplasty will be used to deal with it and preserve joint movement. In
this presentation, we will introduce typical RA fingers (including thumbs)
and wrist joint surgical treatments to achieve higher treatment goals.
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To obtain health expectancy in RA patients, the function of lower ex-
tremity should be maintained and/or developed with tight control and sur-
gical treatment. Dysfunction by destruction or deformity could not re-
stored by medical treatment any more. Surgical treatment for lower
extremity should always be advanced to obtain more improved gait func-
tion, subsequently not only physical function, but also cognitive function
should be maintained.
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The shoulder and elbow arthroplasties for rheumatoid arthritis (RA)
are highly recommended because of their effectiveness in excellent pain
relief. However, the number of cases of them is lower than that of knee and
hip arthroplasty, making it difficult to obtain a learning curve for the sur-
geon. Caution should be paid for the specific complications, and if compli-
cations such as dislocation or loosening occur, revision surgery is not easy
to perform. In the shoulder joint, where rotator cuff function is preserved,
anatomical total shoulder arthroplasty (aTSA) by third-generation humer-
al head with offset is indicated. The 10-year survival rate with revision as
an endpoint is over than 90%, although there are a few cases in which the
patient does not achieve a satisfactory range of motion (ROM) postopera-
tively, which depends on the preoperative condition of the joint. Reverse
shoulder arthroplasty (RSA) can be used in cases of rotator cuff tears, and
excellent ROM can be expected postoperatively. RSA should be used with
caution in RA patients with insufficient bone volume, weak bone structure,
and susceptibility to infection. Artificial elbow replacements began in the
1940s with poor results, and hinged elbow replacements by Dee, Stan-
more, Geshwend and others in the 1970s all had poor results. A number of
good postoperative results of unlinked total elbow arthroplasty (TEA)
have been reported in Japan, and unlinked TEA has been used in cases of
primary TEA with preserved bone stock, whereas unlinked TEA has been
used in cases of severe joint destruction such as mutilans-type RA, unsta-
ble joints with ligamentous dysfunction, or revision surgery. Over 10-years
long-term survival rates have recently been reported to be exceeding 90%.
Shoulder and elbow arthroplasty for RA, with good bone quality and soft
tissue preservation, is expected to provide better long-term results in the
future when disease activity is controlled by recent pharmacological treat-
ment.
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Cervical spine involvement is a common complication of rheumatoid
arthritis, and resultant deformities may cause neurologic deficits, such as
cervical myelopathy, paresis, and even death. After the use of methotrex-
ate for RA was approved in 1999, the first biologic agent was introduced
in 2003 in Japan. Among these drugs, BAs have shown strong effects in
controlling disease activity and suppressing joint destruction, especially at
the peripheral joints. With the advent of these agents, treatment paradigms
for RA recently have undergone a major shift. The standard of care now
entails initiating immediate treatment using aggressive therapy with
DMARD:s or a combination of DMARDs plus BAs. Rheumatic spondylo-
sis significantly decreased from 1.6% in 2004 to 0.2% in 2015. Innovative
biological agents have improved control of rheumatoid arthritis activity
and reduced deterioration of cervical lesions. This has resulted in a marked
decrease in surgical treatment for cases with severe instability or bone
destruction. However, all patients do not always receive the best care im-
mediately after RA onset. Occipitocervical fusion surgery effectively
treats severe neck pain and myelopathy from craniocervical instability and
spinal cord compression. This technique has shown fusion rates, ranging
from 80% to 96%. Screw rod constructs may provide superior biomechan-
ical rigidity and provide immediate postoperative stability, potentially
eliminating the need for prolonged external immobilization. Advances in
technology and anatomic knowledge have led to development of various
rigid fixation constructs. Several reports have been published describing
excellent results obtained when treating craniovertebral junction (CVJ)
and upper cervical instability with OC fixation using a rod and screw sys-
tem
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Systemic sclerosis (SSc) is characterized by excessive fibrosis of the
skin and internal organs, microvascular injury, and autoimmunity repre-
sented by autoantibody production. However, there have been no concepts
or findings which can explain these 3 characteristics simultaneously. From
the point of view of the process of wound healing, SSc is the disease cap-
tured at the phase of fibrosis/remodeling but not at the inflammatory phase.
Thus, the treatment approach is different from other connective tissue dis-
eases such as rheumatoid arthritis, which can treat with immunosuppres-
sive agents such as biologics. When these irreversible changes occur in
vital organs, those are critical for the patients with SSc, which results in a
poor prognosis that is comparable to malignancies. However, since there is
no treatment approach which can achieve “reverse remodeling”, most of
the treatment for organ involvements in SSc is categorized as a “symp-
tom-relief” approach. Of these, interstitial lung disease (ILD) can be cap-
tured at the inflammatory phase and immunosuppressive treatment is ex-
pected to have a substantial effect on the succeeding fibrotic process. On
the other hand, recent progress in the development of a novel treatment in
idiopathic pulmonary fibrosis enables us to use an anti-fibrotic agent for
SSc patients with ILD, which was recently approved in Japan. Further-
more, the establishment of the composite measure for the evaluation of
disease activity of SSc has been an important issue. We have been used the
modified Rodnan total skin thickness score as an outcome measure, but the
limitation is recently recognized. The emergence of the new measure, The
American College of Rheumatology Combined Response Index in Diffuse
Cutaneous Systemic Sclerosis (ACR CRISS) score, is one of the topics
and expected as a novel outcome measure for clinical trials. I would like to
overview these topics and discuss future perspectives and issues in this
session.
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Update on the Pathogenesis of Myositis: Role of Jo-1 in the Immuno-
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anisms of Myositis
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The inflammatory myopathies-collectively, myositis-are a heteroge-
neous group of chronic muscle disorders [Nat Rev Rheumatol. 2011;7:297].
Immune pathomechanisms of myositis have been considered to involve
immune cells-T cells, B cells, dendritic cells and macrophages-and their
products, such as cytokines and antibodies. To address the role of histi-
dyl-tRNA synthetase (HRS = Jo-1) in the pathogenesis of the anti-synthe-
tase syndrome, Katsumata et al. immunized different congenic strains of
NOD and C57BL/6 mice with emulsions of complete Freund’s adjuvant
and recombinant murine HRS and demonstrated a direct relationship be-
tween B and T cell recognition of murine HRS and combined clinical fea-
tures of low-grade myositis as well as striking perivascular/peribronchio-
lar lung inflammation [J Autoimmun. 2007;29:174, Curr Rheumatol Rep.
2015;17:56]. Notwithstanding such provocative findings linking the pat-
terned adaptive immune response to HRS with clinical features of the an-
ti-synthetase syndrome in humans (myositis and interstitial lung disease),
this model has not fully elucidated factors governing T cell phenotype or
the unique tissue tropism characterizing this disease. Subsequently, based
on intramuscular immunization with recombinant HRS in the absence of
additional exogenous adjuvant, Soejima et al. developed an alternative,
antigen-induced model of myositis that features HRS-mediated activation
of innate immune responses. Furthermore, Fernandez et al. defined the
central role of MyD88-dependent signaling pathways in this model and
highlights the unique capacity of HRS to interact with various endoge-
nous/exogenous ligands of MyD88-dependent toll-like receptors. Besides,
it is also suggested that nonimmune mechanisms, such as endoplasmic
reticulum stress, hypoxia and autophagy, might affect the performance of
muscle fibers and weaken muscle in the absence of inflammatory cell infil-
trates. In this symposium, the update on the pathogenesis of myositis is to
be discussed.
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Several disease-specific autoantibodies (autoAbs) have been identi-
fied in systemic sclerosis (SSc), polymyositis (PM), and dermatomyositis
(DM). The identification of autoAbs in individual patients is clinically
beneficial, since the particular type of autoAbs is often indicative of clini-
cal features, severity, and prognosis. For example, anti-topoisomerase |
and anti-RNA polymerase Abs are associated with diffuse skin thickening.
However, the frequency of interstitial lung disease (ILD) and peripheral
vasculopathy is higher in patients with anti-topoisomerase I Abs, whereas
both complications are less frequent in those with anti-RNA polymerase
Abs. In contrast, Anti-centromere Abs are associated with limited form
and better prognosis. Anti-U3 RNP and anti-Th/To Abs have a frequency
of less than 5%, although both have a characteristic clinical phenotype.
Representative complications in patients with PM/DM include ILD and
malignancy. Anti-ARS and anti-MDAS Abs are major myositis-specific
autoAbs (MSAs) associated with ILD, whereas anti-MDAS5 Abs are more
frequently associated with rapidly progressive ILD and less associated
with muscle involvement. Anti-TIF1 and anti-NXP-2 Abs are associated
with malignancy in adults, but are also representative MSAs in juvenile
DM. Patients with anti-Mi-2 Abs have typical skin rashes and severe my-
ositis, but ILD and malignancy are less frequent. The first step for identi-
fying SSc-associated autoAbs and MSAs is to confirm the presence of
anti-nuclear Abs by indirect immunofluorescent (IIF) staining of HEp-2
cells. Enzyme-linked immunosorbent assay (ELISA) is widely used for
identification in routinely clinical practice because of its simplicity. How-



ever, ELISA systems are only available for limited autoAbs and there is a
possibility of false positives. Physicians should pay attention to the consis-
tency between ELISA results and clinical phenotype as well as the results
of IIF staining.
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Interstitial lung disease (ILD) in Systemic sclerosis (SSc) is a vital
organ involvment frequently (50-70%) detected by HRCT and its increas-
ing proportion in the causes of death in SSc over the years. Even though
cyclophosphamide and mycophenolate mofetil have been reported as ef-
fective treatments for SSc-ILD, these treatments have not been shown to
improve the long-term prognosis. Thus, additional treatment options have
been expected. Conventionally, we usually treated patients with immuno-
suppressants. However, recent RCT has been shown the efficacy of anti-fi-
brotic agent for SSc-ILD. In 2019, the SENSCIS study was performed to
evaluate the safety and efficacy of nintedanib in patients with SSc-ILD,
which was already approved for the treatment of idiopathic pulmonary fi-
brosis. Patients were eligible to enroll when they have >10% fibrosis on
the HRCT and the onset of the first symptom of non-Raynaud within the
past seven years. This study showed that the patients treated with nin-
tedanib exhibited significantly less decline in mean adjusted annual change
in Forced vital capacity (FVC). Another topic is that tocilizumab (TCZ)
was recently approved for SSc-ILD by FDA. The focuSSced study was
performed to evaluate the safety and efficacy of tocilizumab (TCZ), an
anti-interleukin-6 receptor antibody, in patients with SSc. Patients with
diffuse cutaneous SSc for 60 months or less and mRSS of 10-35 at screen-
ing were included. Treatment with TCZ showed preventive effect on ILD
progression. As mentioned above, there are new findings regarding the
treatment of SSc-ILD, but it should be noted that the background of the
patient in each study is different. I would like to overview SSc-ILD treat-
ment, consider the patient background and ILD pattern, and discuss future
perspectives and issues in this session.
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Poymyositis and dermatomyositis are the leading inflammatory my-
opathies in which rheumatologists are involved to manage disease activity
as well as disease damage. Myositis-specific autoantibody (MSA) is de-
tected in approximately 70-80 percent of patients with these types of my-
ositis. Myositis is considered to be one of the autoimmune diseases, sug-
gesting that immunosuppressive therapy is effective for myositis. In terms
of treatment with muscular lesions, corticosteroid is the cornerstone drug,
usually initiated with intermediate-dose to high dose of prednisolone (PSL).
Several immunosuppressive agents, such as methotrexate and azathio-
prine, are introduced initially concomitant with PSL to avoid short-term
and long-term organ damages caused by increased cumulative dose of cor-
ticosteroid, and disease flares. However, in daily practice, it is difficult to
discontinue maintain treatment with PSL in most patients with myositis.
Recently, there have been emerging agents for myositis in clinical trial
which have been already approved for treatment with other various auto-
immune diseases such as rheumatoid arthritis and lupus. Those novel
agents may have a potential ability to reduce cumulative dose of PSL, and
to replace maintenance therapy with low-dose corticosteroid as a novel
treatment option. With regard to ILD associated with myositis, a novel
therapeutic algorithm has been proposed jointly by the Japanese Respira-
tory Society and the Japanese College of Rheumatology in 2020. This al-
gorithm is drawn up based on the patient stratification by established prog-
nostic factors including MSA. In this session, we would like to introduce
the current issues and future perspectives regarding myositis treatment.
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Most of the autoimmune diseases show strong sex bias and predomi-
nated by female patients. This is the distinctive feature of autoimmune
diseases, and to understand the reason of gender difference might lead to
understanding the pathogenesis of these disorders. So far, some hypothe-
ses have been proposed to explain gender difference in autoimmune dis-
eases. Regulation of immune-associated genes by sex hormone is one of
those examples. Clinical findings that systemic lupus erythematosus pre-
dominantly affects women of childbearing age and frequently flares during
pregnancy can be considered to support the relevance of sex hormone in
its pathogenesis, although causal relationship is still unclear. The other
possible explanation is the association of X chromosome inactivation
(XCI) escape genes to autoimmune pathogenesis. The fact that individuals
with Klinefelter syndrome, who carry extra X chromosome, show 14 times
more prevalence of SLE supports the relevance of XCI escape genes in
disease pathogenesis. In addition, many other hypotheses have been pro-
posed, although not conclusive. To verify these hypotheses, using
multi-omics dataset can be a useful approach. Our group has constructed
functional genomics database, “ImmuNexUT”, which consist of 28 kinds
of immune cells from 10 kinds of immune-disease patients. Using our da-
tabase, we identified cell type specific XCI escape genes, some of which
showed differential expression in autoimmune diseases. Moreover, apply-
ing functional genomics approaches including expression quantitative trait
loci (eQTL) analysis and allele specific expression (ASE) analysis, we
identified some examples of female-specific mechanisms of gene regula-
tion, which can be relevant to disease pathogenesis. In this session, we
want to review the reports about the gender difference in autoimmune dis-
eases and discuss about the utility of multi-omics dataset for the elucida-
tion of this mystery.
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The management of the female patients with autoimmune disorders is
discussed from the various viewpoints including perinatology, assisted re-
productive technologies (ART), recurrent pregnancy loss, oncofertility,
and menopausal medicine in this symposium. A short overview of female
reproductive endocrinology is provided for a better understanding of its
close relationship with autoimmune disorders. (1) Folliculogenesis: irre-
versible decrease of “ovarian reserve” with age. (2) Reproductive hor-
mone dynamics in the menstrual cycle: follicle growth, ovulation, and
implantation of blasocyst with the help of luteum.
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Since autoimmunity is often observed in women, obstetricians some-
times see patients with autoimmunity. However, it is not clear whether
autoimmunity may affect pregnancy or infertility treatment. Since there
are some medications that may not be used during pregnancy, it is neces-
sary to control both pregnancy and autoimmunity. In terms of infertility
(pregnancy) treatment, important autoimmune antibodies are anti-cen-
tromere and anti-sperm antibodies. As to pregnancy loss, important auto-



immune antibodies are anti-phospholipid antibodies. Interestingly, when
the same types of antibodies are detected, the phenotypes are different
between patients in internal medicine and obstetrics. I will present autoim-
munity from the point view of infertility and pregnancy loss based on data
in Reproduction Clinic Osaka and Tokyo. Reproduction clinics can see
both patients with infertility and pregnancy loss at the same institute and
same time. This is only one clinic in Japan except for University hospitals.
Besides that, our clinics dealt with the second most ART cycles (including
IVF and ICSI) in Japan. Therefore, we have most patients who suffered
from both infertility and pregnancy loss. Our data suppose to be the largest
number of such patients in Japan. Anti-centromere antibodies are parts of
anti-nuclear antibodies, which is known to often show abnormal fertiliza-
tion (multi-pronucleus; 3PN or more) at the time of fertilization. When
anti-centromere antibodies bind to centromere, spindle cannot bind to it,
resulting in non-disjunction of homologous chromosomes during meiosis.
We don’t have any consensus for positive anti-centromere antibodies, but
administration of prednisolone and/or intravenous immunoglobulin
(IVIG) or confirmation of spindle by polscope can sometimes avoid abnor-
mal fertilization. Anti-phospholipid syndrome (APS) in patients with
pregnancy loss seldom shows thrombosis. According to the 2010 report of
the Ministry of Health, anti-phospholipid antibodies were detected only
10.2% for the total incidence of lupus-anticoagulant, anti-cardiolipin, and
anti-B2GPI antibodies (included in the APS criteria), but 34.3% for an-
ti-phosphatidylethanolamine antibodies (not included in the APS criteria).
As a member of Japan anti-phospholipid antibody standardization com-
mittee, I will present recent data of APS in obstetrics.
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The advent of new drugs, as well as the evolution of how to use ther-
apeutic drugs has improved the prognosis of rheumatic diseases dramati-
cally. It is the natural goal for patients, who wish to raise children, that they
are able to have children. However, it cannot be denied that the theme of
pregnancy in these diseases is, so to speak, an orphan, left behind by the
progress of treatment. Thus, workshops on the theme of “pregnancy” reap-
peared at the annual meeting of the JCR in 2016 after a long interval.
Rheumatoid arthritis (RA) is the most common disease among rheumatic
diseases in pregnant patients. The problems of pregnancy with RA are
limited in how anti-rheumatic drugs are used during pregnancy and lacta-
tion. Systemic lupus erythematosus (SLE) is a heterogeneous disease, so it
is difficult to provide evidence of pregnancy from experience at only one
institution. To improve this problem, A prospective cohort study on the
short and long-term prognosis, including pregnancy outcomes, of young
patients with Systemic Lupus Erythematosus in Japan (PLEASURE-J
study which is the first cohort study managed by the JCR started in 2017.
This study is constructed not only using clinical data entered by doctors
and QOL data entered by patients about the relationship between initial
treatment of SLE and the prognosis including pregnancy issues, but also
studies using biological samples such as genome analysis. With the coop-
eration of many facilities, teachers and patients, I am confident that it will
be a cohort study that we can be proud of overseas in the near future.
Pregnancy remains an important theme for rheumatic diseases other than
RA and SLE. In addition, I would like to present the direction of future
research and clinical practice guidelines, including themes that are swayed
by changes in antibody measurement methods, such as anti-SS-A antibody
and antiphospholipid antibody syndrome.
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In Japan, a climacteric period is defined as “a period of 10 years before
and after the last menstrual period.” Additionally, menopause syndrome is
defined as “the clinical state that occurs during a climacteric period, the
other illnesses do not cause that, and that affects the woman’s daily life.”
Menopausal symptoms are caused not only by reduced estrogen levels but
also by sociopsychological factors. Menopausal symptoms are varied;
however, one of the most specific symptoms is the so-called hot flashes.
Alternatively, some studies report that Japanese women tend to show gen-
eral fatigue, stiff shoulder, and forgetfulness. Most women simultaneously
experience a variety of symptoms. When diagnosing menopause, it is im-
perative to first confirm whether the patient is in a climacteric period.
Next, it is important to exclude the possibility of other illnesses. Women
undergoing menopausal often complain of symptoms similar to rheuma-
toid and collagen diseases; therefore, the cause of symptoms often needs
to be differentiated. We typically treat menopausal women using Kampo
medicine and hormone replacement therapy (HRT). We also use antide-
pressants, especially for women suffering from severe depressive mood or
anxiety symptoms. Two health care problem for women after menopause
are hyperlipidemia and osteoporosis. Serum total cholesterol and LDL
cholesterol start to rapidly increase among women aged approximately 50
years. The amount of bone mass is also known to be significantly associat-
ed with estrogen levels, and bone mass continuously decreases after meno-
pause. Cardiovascular diseases caused by atherosclerosis and bone frac-
tures caused by osteoporosis may result in a woman becoming bedridden.
Therefore, early prevention and detection of such diseases are of particular
importance. In conclusion, to ensure the maintenance of women’s quality
of life, endocrinal changes and diseases more common in women must be
considered when administering the necessary treatment.
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RA is classified into gender differential diseases, because the peak of
onset of RA in women appears at age of 45-55, the age group correspond-
ing to menopausal onset which indicates the involvement of estrogen re-
duction and deficiency. Furthermore, RA onset frequency observed in ear-
ly menopause women is twice as higher as that of normal menopause.
Premature ovarian insufficiency patients are at higher risk of late-onset
autoimmune diseases such as Hashimoto’s disease. It is recommended to
treat those patients with HRT up to the average menopausal age. HRT
guidelines indicate that (1) Menopause increases the onset of joint pain
due to estrogen deficiency. (2) HRT suppresses the onset of joint pain. (3)
HRT reduces joint pain. (4) It has been shown that joint pain is deteriorat-
ed by discontinuation of HRT. Estrogen receptors in joint tissues and the
estrogen directly protect biochemical structures and its function maintain-
ing the healthy joint. Estrogen receptors ERa and ERP have been identi-
fied in chondrocytes and animal studies have proven the cartilage protec-
tive effects of estrogen. However, the effects of HRT on RA have not been
concluded. WHI study reported that RA was less developed in the HRT
group, although it was not significant. The Swedish report found that the
risk of ACPA positive RA was significantly reduced in HRT users com-
pared with non-user. It was suggested that HRT may reduce the risk of
developing ACPA-positive RA in postmenopausal women. It is hypothe-
sized that estrogen decline in menopause may affect the mechanism of
developing ACPA positive RA after menopause, since estrogen decline in
menopause causes immune system abnormalities associated with RA. In
this symposium, I would like to introduce about the interactions of estro-
gen, RA, and joint symptoms, along with research reviews, and the effects
of HRT on joint symptoms in RA patients based on my experience at my
clinical practice.
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Adult-onset Still’s disease is a rare, systemic inflammatory disorder of
unknown aetiology that is characterised by high spiking fever, evanescent
rash, and polyarthritis. The pathogenic mechanisms of adult-onset Still’s
disease are not fully understood, but the pivotal role of innate immunity
involving macrophage activation and Thl cytokines, such as interleu-
kin-1f and interleukin-6, has been demonstrated. Overall treatment, how-
ever, remains challenging because high dose glucocorticoids sometimes
fail to cause remission, with occasionally fatal consequences, and depen-
dence on glucocorticoids is frequently observed with a relapse of symp-
toms along with glucocorticoids dose tapering or discontinuation, which
leads to organ damage accrual and long-term side-effects of glucocorti-
coids. Immunosuppressive agents, such as methotrexate and cyclosporine,
have been used as a steroid-sparing drug, but their effectiveness is limited.
Progress in the understanding of the critical role of those inflammatory
cytokines in the pathogenesis of adult-onset Still’s disease has led to pilot
use of anti-cytokine agents, and direct inhibition of those inflammatory
cytokines has shown promising outcomes. In this session, I am going to
talk about recent findings of cytokines and cytokine inhibition in adult-on-
set Still’s disease.
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Behget’s disease is an intractable disease characterized by recurrent
inflammation of the mucocutaneous membrane and the eyes, and also
causes inflammation of the intestinal tract, the central nervous system, and
the blood vessels, but the pathogenesis of the disease remains unknown.
Both environmental factors and genetic factors are considered to be im-
portant in the pathogenesis of the disease. The involvement of microorgan-
isms, such as Streptococcus sanguinis and Herpes simplex have been re-
ported as environmental factors triggering inflammatory attacks. Genome-
wide association analysis has found associations with several loci involved
in innate immunity, including MEFV, KLRC4, and ILIB, in addition to
HLA and other genes involved in acquired immunities. Based on these
data, it is likely that innate immune responses to microorganisms, espe-
cially cells such as monocytes, neutrophils, and NK cells, and their genet-
ic predisposition to hyper functionality contribute to the pathogenesis of
Behget’s disease. In fact, therapeutic targets of colchicine, which is the
first-line drug for Behget’s disease, are neutrophil migration and inhibition
of inflammasome activation, and apremilast, which was recently approved
for the treatment of oral ulcers in Behget’s disease, affects monocyte and
macrophage cytokine production. In addition, our basic research has
shown that M2 macrophage dysfunction is important (Nakano et al, Ar-
thritis Res Ther, 2018). In this talk, I will present the latest findings on the
pathogenesis of the innate immune system in Behget’s disease.
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Polymyalgia rheumatica (PMR) is a frequent rheumatic condition in
patients over 50 years of age. However, its pathophysiology is poorly un-
derstood. PMR is clinically diagnosed based on the symptoms but differ-
ential diagnosis is sometimes difficult. Genetic data revealed the associa-
tion between the HLA-DRBI and PMR. In addition, several gene
polymorphisms such as ICAM-1, RANTES, TNF, IL-1 and IL-6 have
been studied and reported to be associated with PMR. Since higher serum
levels of IL-6 and soluble IL-6 receptor were found in early or refractory
PMR, these findings support the use of IL-6 receptor blockade. PMR is
clinically diagnosed based on the symptoms, although accurate diagnosis
is difficult because the symptoms can occur in many other rheumatologic
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and inflammatory conditions. Recently, imaging such as ultrasonography,
magnetic resonance imaging (MRI) and positron emission tomography
have been reported to be useful for improving diagnostic accuracy and
prognosis prediction in patients with PMR. We evaluated gadolinium-en-
hanced MRI findings for the diagnosis and predicting recurrence in pa-
tients with PMR and MRI could contribute to accurate diagnosis and pre-
diction of recurrence. PMR is characterized by a prompt response to
glucocorticoid (GC) in low doses IL-6 receptor blockade, in addition to
high dose GC and/or MTX, has been reported to be useful in patients with
refractory PMR and/or GCA. In this symposium, the current knowledge
about pathophysiology, diagnosis and management of PMR will be re-
viewed.
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Systemic juvenile idiopathic arthritis (s-JIA) is a unique subtype of
JIA, characterized by arthritis and other systemic features including spik-
ing fever, salmon colored skin rash, generalized lymphadenopathy, hepa-
tosplenomegaly, and serositis. s-JIA is an auto-inflammatory condition and
the hallmark of s-JIA is excessive activation and proliferation of T lym-
phocytes and macrophages. Inflammatory cytokines, including interleukin
(IL)-1, IL-6, and IL-18, play pathogenic roles in the disease progression of
s-JIA. Biological therapies that block IL-1f or IL-6 have dramatic effects
in patients with s-JIA. However, recent studies revealed these biologics
cannot suppress the progression to macrophage activation syndrome and
also chronic arthritis in some patients were resistant to these biologic ther-
apies. In the pathogenesis of MAS, overproduction of IL-18 plays a key
role and recent reports showed the therapeutic effect of IL-18 binding pro-
tein for MAS. Furthermore, some studies showed IL-17 plays an important
role in the pathogenesis of chronic arthritis in s-JIA. In this talk, I would
like to review the pathogenesis of s-JIA and MAS, and will discuss the
future perspectives.
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Autoinflammatory syndrome is a new disease concept proposed by Dr.
Kasnter of the NIH in 1999. Since the human genome project as well as the
rapid progress in gene analysis technology due to the next-generation se-
quencers brought identification of new causative gene for autoinflammato-
ry syndrome, we have now more than 30 disease-causing genes for it.
These gene discoveries have not only led to the diagnosis of unknown fe-
ver cases, but also to the elucidation of pathogenesis from the analysis of
causative genes, and further to the identification of target molecules, lead-
ing to the development of therapeutic drugs. Cryopyrin-associated period-
ic syndrome is an autoinflammatory syndrome caused by NLRP3 muta-
tion, which is a good example on how the identification of a disease-
causing gene (VLRP3) leads to the disease-mechanism (inflammasome) as
well as the target molecule (IL-1B) ending to the therapy (canakinumab).
This symposium will focus on “Inflammatory diseases associated with in-
nate immunity” and will discuss the current status of pathogenesis, diag-
nosis, and treatment of the known inflammasome-associated autoinflam-
matory syndromes. We hope that the research on these hereditary diseases
will lead to improvement in the treatment of autoinflammatory syndrome
and more common non-hereditary inflammatory diseases.
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Autoinflammatory disease is a disease concept proposed by Kastner et
al. in 1999. It is caused by innate immunity-related genetic mutations
without autoantibodies or autoreactive T cells. The main symptoms are
periodic fever, rash, and arthritis. In recent years, with the advancement of
genetic analysis technology, new responsible genes have been identified,
and among them, an autoinflammatory disease with vasculitis as the main
pathology and an autoinflammatory disease that can be complicated by
vasculitis have been reported. The former includes ADA2 deficiency and
STING-associated vasculopathy with onset in infancy (SAVI), and the lat-
ter includes a variety of autoinflammatory diseases. ADA2 deficiency is an
autosomal recessive form of inherited disease caused by loss-of-function
mutations in the ADA2 gene; in 2014, the responsible gene was identified
by whole exome sequencing in patients with polyarteritis nodosa and ear-
ly-onset stroke. Anti-TNF agents have been reported to be effective in the
treatment of vasculitis, and hematopoietic cell transplantation has been
reported to be effective in the treatment of bone marrow failure. In Japan,
there are at least 8 confirmed cases. SAVI is an autoinflammatory disease
of neonatal and infantile onset with dermatitis and interstitial pneumonia,
caused by a gain-of-function mutation in the TMEM173 gene that results
in overproduction of type I interferon. JAK inhibitors are partially effec-
tive as treatment. In this talk, we will review autoinflammatory diseases
and vasculitis, and also report the clinical characteristics and omics analy-
sis of ADA2 deficiency in Japan.
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Interstitial lung disease (ILD) is frequently complicated in patients
with connected tissue diseases (CTD) and associated with poor prognosis.
Therefore, evaluation of ILD should be appropriately performed to identi-
fy patients with progressive ILD who need therapeutic intervention. Cur-
rently, chest high-resolution computed tomography (HRCT) is the gold
standard for the diagnosis of ILD. However, repeated examination with
chest HRCT should be avoided due to its high radiation exposure and high
cost. Whereas, conventional methods such as auscultation, plain chest ra-
diographs, and pulmonary function tests cannot evaluate ILD in detail.
Recently, non-invasive lung ultrasound (LUS) has been emerged as a new
imaging modality with easy access to evaluate CTD-associated ILD
(CTD-ILD). The LUS findings associated with ILD include B-lines and
pleural line alterations. Reportedly, B-lines and pleural line alterations
have high sensitivity / specificity for identifying systemic sclerosis-associ-
ated ILD (SSc-ILD) with 59-100% / 59-99% and 74-85% / 99-100%, re-
spectively. The total number of B-lines obtained from LUS (B-lines score)
correlates positively with the severity of ILD by HRCT findings and serum
KL-6 levels, and negatively with forced vital capacity and lung diffusion
capacity in patients with SSc and idiopathic inflammatory myopathy. Fur-
thermore, the B-lines score at baseline was associated with the progression
of SSc-ILD at 12 months. Hence, LUS is useful in assessing the severity
and predicting progression of ILD, and can be a non-invasive tool as a
semi-quantitative indicator of morphological assessment of ILD. Some
issues remain to be established for applying LUS in clinical practice in
patients with CTD, including standardization of the technique, definition
and quantification of the LUS findings, and the optimal timing for ILD
follow-up with LUS. In this session, we will discuss the significance of
LUS in patients with CTD introducing our experience of LUS in CTD-
ILD.
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Musculoskeletal ultrasonography (US) in rheumatological practice is
performed for all joints, especially for the fingers and wrist. Vascular US
also scans blood vessels throughout the body, but in general, it is per-
formed in blood vessels outside organs; hence, blood vessels in the brain,
lung, and abdominal organs are excluded. Although there are various vas-
cular lesions caused by collagen diseases, the pathological US findings of
relatively large/medium blood vessels and not small blood vessels of or-
gans are described in “The standard US evaluation method for vascular
pathology” published by the Japan Society of Ultrasonics in Medicine.
The probes used for vascular US are based on a high-frequency linear
type, varying from convex to hockey stick type, and various frequencies
from 3.5 to 24 MHz are used, depending on the size of the target blood
vessels. In joint US, evaluation by B mode and power /color Doppler is
common; however, in vascular US, fast Fourier transform analysis by
pulse Doppler is also used. Takayasu arteritis: US can evaluate stenosis of
the common carotid artery, subclavian artery, descending abdominal aorta,
and renal artery. In particular, the US finding of end-stage inflammation is
characterized by diffuse wall thickening of the common carotid artery,
called the “macaroni sign”. Giant cell arteritis (temporal arteritis): Charac-
terized by a “hypoechoic halo” around the superficial temporal artery and
in the systemic large blood vessels as observed in Takayasu arteritis. Cir-
cumferential thickening of the carotid artery can also occur. Antiphospho-
lipid antibody syndrome and vascular involvement in Behcet’s disease:
Deep vein thrombosis (DVT) is a common pathology and also a common
complication in patients without collagen diseases. US screening of DVT
is performed with a vein compression method using a probe. The US
screening and pathological findings of DVT are further discussed.
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It is widely known that there are many gastrointestinal complications
of connective tissue diseases (CTD). Most of the gastrointestinal lesions,
however, are diagnosed with endoscopy and/or barium contrast study, both
of which are invasive and require special preparation to cleanse the bowel
tract. Although recently, transabdominal ultrasound (US) has become rec-
ognized as one of the options to evaluate the gastrointestinal tract, there
have been only a few reports on the sonographic diagnosis of gastrointes-
tinal complications of CTD. In this session, the clinical significance of
ultrasound for the management of gastrointestinal complications is dis-
cussed. For the thorough screening of the gastrointestinal tract, systematic
scanning is recommended. To scan systematically, we need to identify the
fixed segments such as duodenum and ascending colon, which almost al-
ways are in the same positions in the abdomen. First, US can be the first
modality to detect a gastrointestinal lesion that leads to the diagnosis of the
causative disease. For example, detecting small bowel edema with US
may lead to the diagnosis of systematic lupus erythematosus of the patient.
Second, US is useful for the screening of gastrointestinal lesions in pa-
tients with known CTD, such as the screening of gastrointestinal amyloi-
dosis in patients with rheumatoid arthritis. Third, US can be an alternative
modality to endoscopy in the assessment of the therapeutic effect of al-
ready-known lesions. In conclusion, US is useful for the diagnosis and the
management of gastrointestinal complications in patients with CTD in
many aspects. However, we have to be aware of the fact that US is not
suitable for the diagnosis of minute lesions or the lesions without wall
thickening, which indicates the limitation of US.
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In 2012, the American College of Rheumatology (ACR) classification
criteria for Sjogren’s syndrome (SS) was published. Since then, imaging
modality has been removed from the diagnostic and classification criteria
for SS. However, the importance of imaging modality in SS diagnosis is
gradually being reconsidered, and salivary gland ultrasonography (SGUS)
in particular has garnered significant interest. Our department recognized
the importance of SGUS early since the time when sialography was the
mainstream method for the imaging diagnosis of SS, and this SGUS has
been used for the diagnosis of SS. In SS, the destruction of salivary gland
tissue progresses due to inflammation caused by the autoimmune reaction.
However, the changes occurring in the gland parenchyma can be observed
noninvasively with SGUS at low cost and easily. Sialography has several
disadvantages such as the need for contrast agents, the complexity of the
cannulation technique, and radiation exposure, but there are hardly any
disadvantages associated with SGUS. A major difference between the two
modalities is that sialography mainly shows changes in the duct system,
while SGUS visualizes changes in the gland parenchyma. Over the past
few years, invasive sialography have gradually gone out of use and instead
non-invasive imaging modalities such as SGUS and magnetic resonance
imaging have been adopted worldwide. However, since the testing tech-
nique of SGUS depends on the operator, and the SGUS diagnostic criteria
for SS have not been unified yet, problems such as poor objectivity have
been observed. Therefore, resolution of these problems will be a major
influencing factor of whether SGUS can be incorporated into the diagnos-
tic and classification criteria for SS in the future. To address these prob-
lems, we have actively studied the effectiveness of SGUS in SS diagnosis
and disseminated the results to the world. I would like to introduce some
of the previous studies on SGUS in this symposium.
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Ultrasound (US) imaging is used for the assessment of connective tis-
sue diseases, such as echocardiography for pulmonary arterial hyperten-
sion, sonography of salivary gland for Sjogren’s syndrome, gastrointesti-
nal US for Behget’s disease, and sonography of the temporal artery for
giant cell arteritis. Then, how often US imaging is actually used in the
dermatological field? It is well known that connective tissue diseases are a
heterogeneous group of acquired immunologically mediated inflammatory
disorders characterized by abnormal function or structure of one or more
of the elements of the connective tissue, including skin symptoms. Over
the last few years, there have been many improvements in high-resolution
diagnostic US. Linear transducer with 33 MHz high frequency was devel-
oped and now is used in the daily medical practice. In addition, Superb
microvascular imaging (SMI) is a novel US technique that can quickly and
noninvasively monitor the microvascular distribution, which is a useful
tool for the diagnosis of superficial lesions. Extensive subcutaneous calci-
um deposition is often found in patients with dermatomyositis, and US
examination can clearly show the nature and extent of the deposition. Dis-
coid lupus erythematosus lesions in SLE are histologically characterized
by a hyperkeratosis with some atrophy of the epidermis and degeneration
of the basal layer. US examinations can assess these lesions with less dis-
comfort. Furthermore, neurologic manifestations are commonly observed
in the patients with connective tissue diseases. Since the sural nerve target-
ed for the nerve biopsy exists under the skin, the nerve can be clearly ob-
served using skin US. In this session, we focus mainly on the US findings
of the skin lesions in the patients with connective tissue diseases and dis-
cuss the usefulness of this examination.
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New therapeutic agents for connective tissue diseases have appeared
in clinical practice through randomized controlled trials (RCTs). The re-
sults of RCTs have been obtained in limited situations in a limited popula-
tion, and it is not known whether similar results can be obtained in real
clinical practice. Against that background, observational studies are be-
coming increasingly important to validate the results of RCTs and to ad-
dress many clinical questions that cannot be resolved by RCTs. The great-
est advantage of RCTs is that theoretically, even unmeasured confounding
can be adjusted for, and in this respect they are superior to the comparative
quality of observational studies. To improve the quality of the comparative
quality, various methods have been developed in observational studies.
Observational studies, especially in a retrospective data set, often have
missing values. These missing values can be divided into three categories:
missing completely at random, missing at random, and missing not at ran-
dom. If missing is completely at random, it is sufficient to exclude the
sample (listwise deletion), but reduced sample can affect the statistical
power. If missing is not completely at random, the multiple imputation
method is often used. When comparing the exposure and the comparison
in observational studies, confounding is the biggest factor that can skew
the results. In addition to traditional multivariate analysis, propensity
score analysis methods are used to adjust the difference of patient back-
ground. There are several comparison methods for propensity score analy-
sis, including matching, stratification, and inverse probability weighting,
Advantages and disadvantages of each method should be understood and
used. Sensitivity analysis is used as a method to ensure the robustness of
results in observational studies. We evaluate how the results vary by
changing definitions, models, and analysis methods.
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With huge amount of data generated during clinical practice and med-
ical research and advances in information technology, machine learning as
a field of artificial intelligence is increasingly applied in medicine to assist
patients and physicians. Rheumatic diseases are known for their complex-
ity and heterogeneity in many aspects from pathogenesis to clinical mani-
festation and outcomes. Various factors contribute to the development of
the diseases, multi-system involvement is common, and responses to treat-
ment vary. machine learning, capable of analyzing massive data with high
dimensionality or multiple variables, manifests itself as a promising tool to
deal with the complex data and help improve early diagnosis, precision
treatment, and prognosis prediction. Although there is a significant overlap
in methods between statistics and machine learning, the application goals
and scalability of solutions are generally different. Conventional statistics
has a strong focus on accurate summaries of data samples, understanding
statistical relationships between variables and correctly estimating popula-
tion parameters. By contrast, the main goal of most machine learning
methods is predictive performance on unseen data. In this session, the ba-
sics of machine learning and its subfields of supervised learning, unsuper-
vised learning, and reinforcement learning will be offered. In addition, an
overview of current machine learning applications in rheumatology will
be provided.
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In healthcare settings, an increasing volume of administrative and
clinical registry data is now routinely collected as part of daily work. The



RECORD statement published in 2015 defined routinely collected health
data, referred to as real world data (RWD), as data collected from data-
base-accumulated administrative claims, electronic medical records, epi-
demiological surveillance such as cancer registries and public health re-
porting data, and other broad resources unrelated to research utilization
purposes. Commercial RWD databases are already widely used in clinical
research. Well-known public medical information databases have been de-
veloped, such as the National Database of Health Insurance Claims and
Specific Health Checkups of Japan (NDB) and MID-NET under the juris-
diction of the PMDA. Laws have been developed to promote the second-
ary use of medical information, such as the revised GPSP ordinance and
the Next Generation Medical Infrastructure Act. Large prospective re-
search-oriented registries such as IORRA, ANSWER, and LUNA provide
detailed information on disease activity, duration, damage, quality of life,
disease course, and comorbidity, but they are generally not without their
challenges, including the effort of on-site data entry and the cost of quality
control. RWD is attractive for its exactness, completeness, and cost-effec-
tiveness. It is characterized by having no need for data entry or cohort
management and for providing the ability to conduct analyses with large
sample sizes due to independent collection for research purposes. Howev-
er, if a researcher is responsible for processing raw data by himself, data
processing, including structural transformation and data concatenation,
requires time, effort, and expertise. In addition, we must consider other
limitations in obtaining data from each database, such as complicated pro-
cedures for data extraction, inability to obtain the required items, and low
reliability of case extraction. As access to various medical information
databases is becoming easier, we must be aware of the limitations of each
database and obtain real world data that are compatible with our research
objectives from the user’s perspective. Understanding the limitations of
studies using RWD and prospective cohort studies, we need to further pro-
mote clinical research for the effective utilization of valuable medical in-
formation in the field of rheumatology, which includes many rare diseases.
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Pharmaceuticals and Medical Devices Agency (PMDA) is a govern-
mental regulatory body which contributes to public health through 3 key
roles. These are; 1) relief services for patients suffering adverse drug reac-
tions, 2) review services, and 3) post-marketing safety measures. [ work in
the Office of New Drug 4 within PMDA, which plays a full part in encour-
aging the drug development process through clinical trial consultations
and marketing application reviews, in order to promptly provide the public
with more effective and safer pharmaceuticals, in the fields of rheumatol-
ogy and infectious diseases. I will present how we work to review applica-
tions, to both assess clinical trials design, and evaluate benefits and risks
from clinical trials data.
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The pathogenesis of autoimmune diseases is characterized by abnor-
mal immune responses consisting of activation of dendritic cells, T cells
and B cells. As glucocorticoids and immunosuppressive drugs are non-spe-
cific therapeutic agents that cause many adverse reactions, the develop-
ment of molecular target therapy with balanced effectiveness and safety is
anticipated in the treatment of autoimmune diseases. Although multiple
molecular-targeted therapies are available for the treatment of autoim-
mune diseases, the response to each treatment strategy often differs mark-
edly among patients, and it is unclear how they are differentially selected
for each patient. The establishment of precision medicine is especially
important in heterogenous autoimmune diseases. Although some predic-
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tors of the treatment response are reported, precision medicine has not
been sufficiently well evaluated in real clinical practice, especially for au-
toimmune diseases. We have used an immunophenotyping approach to
categorize patients with immune-mediated diseases into distinct subgroups
by comprehensive multicolor flow cytometric analysis. We have reported
that active systemic lupus erythematosus patients can be divided into three
subgroups based on T cell heterogeneity, which are associated with treat-
ment resistance. In addition, psoriatic arthritis patients were classified into
4 phenotypes: Thl-dominant, Th17-dominant, Th1/Th17 hybrid, and nor-
mal phenotypes. We administered anti-IL-17 antibodies to patients with
the Th17-dominant phenotype, anti-p40 antibodies to patients with the
Thl-dominant phenotype, and TNF-targeted drugs to patients with the
normal or Th1/Th17 hybrid phenotype. This approach was associated with
significantly higher therapeutic response rates. Taken together, immuno-
phenotyping of peripheral blood may help us not only understand the
pathogenesis of autoimmune diseases but select the most appropriate mo-
lecular-targeted drugs for the individual patient.
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It was generally considered that autoantibodies were rarely involved
in dermatomyositis. The reason is that many patients with dermatomyosi-
tis were negative for antinuclear antibody, and the only disease-specific
antibody that can be measured by conventional tests is anti-Jo-1 antibody.
In addition, the clinical phenotype is heterogeneous, and there are cases
with malignant tumors and interstitial lung disease, and cases with rapidly
progressive interstitial lung disease with a poor prognosis. Recently, how-
ever, more than 75% of autoantibodies such as anti-Mi-2 antibody, an-
ti-ARS antibody, anti-MDAS antibody, and anti-TIF 1y antibody were de-
tected in patients with dermatomyositis. Furthermore, the autoantibodies
are closely correlated with clinical symptoms. Anti-Mi-2 antibody is asso-
ciated with typical dermatomyositis. Anti-ARS antibody is associated with
chronic interstitial lung disease. Anti-MDAS antibody is associated with
rapidly progressive interstitial pneumonia and has a poor prognosis. An-
ti-TIF 1y antibody is associated with malignant tumors in adult patients. In
addition, titer of anti-MDAS antibody and anti-TIF1y antibody reflects
disease activity. Taken together, these autoantibodies may directly associ-
ate with the pathogenesis of dermatomyositis.
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Rheumatic disease is systemic diseases that cause a variety of symp-
toms, and molecular-targeted therapies aimed at correcting abnormalities
at the cellular and molecular levels involved in immunity and inflamma-
tion are gradually being applied to clinical practice. However, its efficacy
and safety vary from patient to patient, and a method of medical manage-
ment optimized for each individual has not been sufficiently established.
In recent years, advances in omics technology for comprehensively ac-
quiring information at the molecular and cellular levels in the body have
made it possible to perform multi-omics analysis that integrates multiple
of these. Multi-omics analysis research for the disease has also rapidly
become widespread. In our group, omics analysis using untreated and
post-treated clinical specimens of healthy subjects and patients with dis-
ease has been used to elucidate abnormalities at molecules and cells com-
mon to diseases, biomarker search, treatment responsiveness, and It has
been useful for patient stratification based on prognosis. For rheumatoid
arthritis, we compared the multi-omics data (transcriptome, proteome, and
immune phenotype) of the patient’s peripheral blood with healthy sub-
jects, and developed an objective diagnostic model based on molecular
information that distinguishes between the two. Furthermore, in multi-om-
ics analysis of patients with Sjogren’s syndrome, identification of gene



groups characteristic of the disease, association between cytotoxic CD8 +
T cells, activated T cells, regulatory B cell and immune indicators, severi-
ty of salivary gland tissue damage, and drug discovery target molecules
were clarified. A new multi-omics molecular profiling method that evalu-
ates the state of the body that cannot be grasped by conventional indicators
is expected as a prototype of a method for elucidating human molecular
pathology and as a powerful approach for precision medical treatment
based on the molecular pathology of diseases.
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The pathogenesis of autoimmune diseases is generally influenced by
genetic backgrounds. We are promoting the application of iPS cells (iP-
SCs) to research of autoimmune diseases. Especially, patient-derived iP-
SCs are thought to share genetic background with the autoimmune disease
patients, and can be an ideal research tool for analyzing the biological
mechanism affected by genetic risks on human cells. In addition, genome
editing can insert or delete the causative variants in iPSCs, which make us
possible to analyze the biological effects of variants on cell function in
vitro. Now, we plan to perform not only the functional analysis, but also
drug discovery screening in this system. Our team established the iPSC
lines from familial SLE patients (SLE-iPSCs). Notably, dendritic cells
(iPS-DCs) differentiated from SLE-iPSCs had enhanced dsRNA-stimu-
lated type I IFN production, compared to healthy donor-derived iPSC
lines. We tried a screening of rare variants related to the IFN pathway from
whole exome analysis, and identified new rare variants involved in the
enhancement of IFN production in SLE patients. Genome editing in
SLE-iPSCs showed that converting this rare variant to wild type sup-
pressed IFN production, which suggested this rare variant could contribute
to the pathogenesis of familial SLE patients. We believe that the combina-
tion of genetic research and disease-specific iPSCs is one promising way
to solve the questions of clinical immunology. Through this session, I hope
to discuss with participants on clinical immunology and drug discovery
research strategies using disease-specific iPSCs.
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In thymus, autoreactive T cells are thought to be negatively selected
by reference to the self-antigens expressed in medullary thymic epithelial
cells, resulting in the central immune tolerance. The thymic medulla also
contains non-epithelial stromal cells such as fibroblasts, but the contribu-
tion of these cells in T cell tolerance has been poorly examined. In this
study, we identified a PDGFR" gp38* DPP4- thymic medullary fibroblast
subset that is required for T cell tolerance induction. Transcriptome analy-
sis revealed that medullary fibroblasts had a gene expression signature
distinct from other thymic stromal cells. Notably, lymphotoxin-f receptor
(LTBR) expressed in fibroblasts is required for the expression of medullary
fibroblast-specific genes. The deletion of the LTBR in thymic fibroblasts
caused an autoimmune phenotype with decreased expression of tissue-re-
stricted and fibroblast-specific antigens and escape of certain T cell clones
from negative selection. Thus, thymic medullary fibroblasts play an essen-
tial role in the establishment of central tolerance by the production of a
diverse array of self-antigens.
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Despite the importance of B cells in the pathogenesis of autoimmuni-
ty, the immune mechanisms that underlie initial breaks in B cell tolerance
have been poorly defined. Here, we report that deficiency of ten-eleven
translocation (Tet) DNA demethylase family members Tet2 and Tet3 in B
cells led to hyper activation of B and T cells, autoantibody production and
lupus-like disease in mice. Mechanistically, in the absence of Tet2 and
Tet3, downregulation of CD86, which normally occurs following chronic
exposure of self-reactive B cells to self-antigen, did not take place. The
importance of dysregulated CD86 expression in Tet2- and Tet3-deficient B
cells was further demonstrated by the reduced T cell activation and auto-
antibody production following anti-CD86 blockade. Tet2- and Tet3-defi-
cient B cells had decreased accumulation of histone deacetylase 1
(HDACTI) and HDAC?2 at the Cd86 locus. Thus, our findings suggest that
Tet2- and Tet3-mediated chromatin modification participates in repression
of CD86 on chronically stimulated self-reactive B cells, which contrib-
utes, at least in part, to preventing autoimmunity.
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Regulatory T cells (Tregs) are essential to maintain immunological
tolerance. And the conversion of disease mediating T cells into Tregs by
Treg inducing drugs would be promising way to control hazardous im-
mune responses such as autoimmunity, allergy and transplant rejection.
But currently there are still various issues to be solved in realizing the
therapeutic approach. Especially, we needed to overcome the difficulty in
inducing Tregs from activated T cells in inflammatory conditions. We con-
ducted screening of our chemical library and found a hit compound,
AS2863619, which can convert activated T cells into Tregs even in the
presence of inflammatory cytokines. We showed that AS2863619 induced
Tregs by inhibiting CDK8/19. Furthermore, the treatment with AS2863619
can induce Tregs and suppressed inflammatory responses in mice inflam-
matory disease model. Our findings will accelerate the development of the
therapeutic approach dependent on Treg induction from disease mediating
T cells.
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Anti-endothelial cell antibodies (AECA) are autoantibodies, which
bind to the cell surface of endothelial cells. It is well known that AECA
activities were detected in the sera of patients of collagen diseases such as
systemic lupus erythematosus (SLE) and vasculitic syndrome and its
pathogenic significance has been focused. Previously, we developed the
method to identify endothelial cell surface autoantigens against AECA,
named SARF (Serological identification system for Autoantigens using a
Retroviral vector and Flow cytometry), as a novel expression cloning sys-
tem. Using SARF, we identified several autoantigens in the patients of
SLE, rheumatoid arthritis, necrotizing encephalopathy. Takayasu arteritis,
a type of large vessel vasculitis, affects the aorta and its major branches.
Cellular immunity, such as T cell, NK cell and macrophage, is involved in
the pathogenesis of Takayasu arteritis, leading to the formation of arteritic
aneurysm and stenotic lesions. 54.5% of Takayasu artetitis patient sera had
AECA activity. Using SARF, we identified endothelial protein C receptor
(EPCR) and scavenger receptor class B type 1 (SR-BI) as novel autoanti-
gens against AECA in Takayasu arteritis. Anti-ERCP antibody and anti-
SR-BI antibody were detected in 34.6% and 36.5% of Takayasu arteritis



patients. In addition, 68.6% of the patients of ulcerative colitis (UC) had
anti-ERCP antibody. The binding of activated protein C (APC) to EPCR
and the binding of high density lipoprotein (HDL) to SR-BI, as their li-
gands respectively, inhibit the activation of endothelial cells. EPCR is also
expressed on T cell and the biding of APC to EPCR inhibit the differentia-
tion toward Th17 cell. We demonstrated that anti EPCR antibody and anti
SR-BI antibody in Takayasu arteritis patients blocked the inhibitory effect
of these receptors on endothelial cell activation. And anti EPCR antibody
in Takayasu arteritis also blocked the inhibitory effect of APC on the T cell
differentiation toward Th17. Our results indicated that these autoantibod-
ies may be the pathogenic antibodies in large vessel vasculitis and inflam-
matory bowel disease and enable further sub-classification of the diseases.
The pathogenic mechanism which we propose in this study could be the
novel pathogenic significance of autoantibody, “blocking of immune in-
hibitory system”.
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In patients with rheumatoid arthritis (RA), anti-citrullinated protein
antibody (ACPA) have a pivotal role on diagnosis and prognosis. Recent-
ly, several reports indicate that ACPA have been changed the status not
only in “quantity” but also in “quality” within RA. Follicular helper T
(Tth) cells are important to drive autoantibody production, and reported to
be increased in RA. But it remains uncertain how Tth cells, including IL-
17 producing Tth (Tth17) cells, are associated to arthritis and whether its
function includes promotion of antibody production and hyposialylation.
In GIA model, an increase in Tth, particularly Tth17 cells that overex-
pressed OX40 was noted at the onset of arthritis. Then, we also checked
the fluctuated numbers of plasmablasts, it was also increased at day 7 with
downregulation of st6gall, an enzyme responsible for sialylation. Block-
ade of OX40 in vitro and in vivo prevented the development of arthritis
with reduction in Tfh17 cells and plasmablasts, and recovery of stogall
expression with autoantibody sialylation. Affinity purified anti GPI anti-
bodies from K/BxN mice and GIA at the onset phase demonstrated as hy-
posialylated by mass spectrometric analysis than those at the resolution
phase. Inflammatory properties, especially TNFa production by GPI-im-
munocomplex via dendritic cells related to their difference in sialylation.
Analysis of RA patients showed abundance of OX40-overexpressing Tth17
cells and that their proportion correlated negatively with the expression of
St6gall. Thus, Tth cells, especially Tth17 cells, play a crucial role in the
development of arthritis via regulation of autoantibody production, hypo-
sialylation through OX40.
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We studied the epidemiological characteristics of 2638 patients partic-
ipating in the COVID-19 Registry Japan, a registry of novel coronavirus
infections in Japan. The median age of hospitalized patients was 56 years
(interquartile range [IQR]: 40-71 years). More than half of the cases were
male (58.9%, 1542/2619). Nearly 60% of cases were in close contact with
confirmed or suspected COVID-19 cases. The median duration of symp-
toms to hospital admission was 7 days (IQR: 4-10 days). The most com-
mon comorbidities were hypertension (15%, 396/2638) and uncomplicat-
ed diabetes mellitus (14.2%, 374/2638). Non-severe cases (68.2%, n=1798)
were twice as common as severe cases (31.8%, n=840) on admission. Re-
spiratory support on admission consisted of those who did not receive ox-
ygen support (61.6%, 1623/2636), followed by those who received supple-
mental oxygen (29.9%, 788/2636) and those who received IMV/ECMO
(mechanical ventilation or extracorporeal membrane oxygenation) (8.5%,
225/2636). Overall, 66.9% (1762/2634) of patients were discharged home,
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but 7.5% (197/2634) died. When compared to existing studies of hospital-
ized patients in other countries, the results showed a trend toward fewer
comorbidities and lower mortality. A first/second wave comparison was
also performed. The total number of subjects was 5194 (3833 in the first
wave and 1361 in the second wave). The proportion of critically ill pa-
tients at admission was lower in the second wave than in the first wave
(12.0% vs. 33.1%), and the time from onset to hospitalization was shorter
in the second wave than in the first wave (median, 4 days vs. 7 days). Sec-
ond-wave patients tended to be younger (median age, 37 vs. 56 years), had
fewer transfers from other hospitals (3.8% vs. 15.0%), and had fewer co-
morbidities such as cardiovascular disease (1.9% vs. 5.9%) and cerebro-
vascular disease (1.8% vs. 6.1%). Mortality (1.2% vs. 7.3%) was also lower
in the second wave. The data from the second wave indicate that demo-
graphically younger patients, fewer comorbidities, lower proportion of
critically ill patients on admission, and lower mortality rates. However,
even when stratified by age and severity of illness at admission, mortality
was lower in the second wave. This may be attributed to the shorter time
from onset to hospitalization, differences in patient background and co-
morbidities, and advances in treatment.
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An epidemic of acute respiratory syndrome caused by a novel corona-
virus (SARS-CoV-2) became widespread, and was named coronavirus
disease 2019 (COVID-19). Spike protein of SARS-CoV-2, RNA virus,
binds to cell surface angiotenisn-converting enzyme 2 (ACE2) and neuro-
pilin-1 (NRP1), and the virus invades into the cells. In the infected cells,
the viral proteins are synthesized and then the proliferated virus is re-
leased. Immune response to the virus includes innate immunity and ac-
quired immunity. As innate immunity, NK cells responds to the viral in-
fected cells. As acquired immunity, antibodies against the viral proteins
are produced. The antibody-bound virus is phagocytized. Killer T cells
also responds to the infected cells. Cytokines, such as TNF, IL-1, IL-6 and
IL-8, are produces by the SARS-CoV-2 infection. Excessive cytokines de-
velop cytokine storm, which may develop acute respiratory distress syn-
drome (ARDS). SARS-CoV-2 also infects to endothelial cells. Damage of
vascular endothelium may develop thrombosis. For treatment of
COVID-19, in addition to the antiviral agent, cytokine inhibitor and an-
ti-thrombosis agent are developing. Approved vaccine is to develop anti-
body against spike protein.
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At the end of 2019, a group of pneumonia patients confirmed in Wu-
han, China was found to have been caused by the new Corona virus
(COVID-19 infection), which soon led to a world-wide pandemic due to
its high potential of infection during the latent phase. In Japan, the ex-
traction and isolation of the “close contacted persons” has been the priori-
ty of the public health policy on this infection, and with the declaration of
emergencies in April or with the health insurance coverages of the dexa-
methasone or remdesivir, the epidemic once remedied in phases, but
re-outbreaked in November. The mechanism of infection in this new-
emerging virus remains unknown and obviously, it is of particular concern
of people with rheumatic diseases who are receiving immunosuppressant
reagents. Those drugs may induce higher incident rates or poor outcome,
but at the same time, some of them, such as steroids, anti-IL-6 inhibitors
or anti-malarial drugs have been studied for prevention/treatment of the
disease including its severe complication such as cytokine-storm. To ad-
dress the huge knowledge gap, Japan College of Rheumatology has devel-
oped physician-reporting case registry using the Electric Data Capture



(EDC) system. It was aimed to gather demographic and clinical characters
of the rheumatic patients in Japan affected with COVID-19 that include
the symptoms, treatments, laboratory data or prognosis. As of November
2020, 76 facilities across the country are registered. In this session, the
details of the registry data are introduced as well as the comparative re-
view with the similar foreign-registry data.
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Treatment for COVID-19 on rheumatic disease patients
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Since the end of 2019, the SARS-CoV-2 virus infection (COVID-19),
which originated in China, has spread worldwide rapidly. Medical treat-
ment can be considered at various stages from the establishment of infec-
tion to the aggravation of the infection. Some treatments are expected to
have antiviral effects, and others are expected to control the inflammation
of cytokine release syndrome (CRS), which is thought to be involved in
the pathology of the severe state of COVID-19. Hydroxychloroquine, an
antimalarial drug indicated for SLE, has been administered in the early
stages of this pandemic because it is expected to have an antiviral effect.
Negative reports have been made on both the prevention and the mortality,
and it is not recommended as a therapeutic drug at this time. Currently, in
Japan, remdesivir, an RNA-dependent RNA polymerase inhibitor, and
dexamethasone, a corticosteroid, are approved for SARS-CoV-2 infec-
tions. At present, a large number of clinical trials are underway all over the
world, which means that there is no established treatment. Clinical trials
are needed in various settings, such as prevention of COVID-19, preven-
tion of aggravation of mild cases, and therapeutic effect on severe cases
such as ARDS. Also, vaccinations of SARS-CoV-2 are being vigorously
carried out, and it is expected that measures against COVID-19 will be
further advanced from the viewpoint of prevention. But there are some
uncertainties as to whether the vaccine could be terminated this pandemic
in a short period of time because there are concerns such as the persistence
of the effect and virus mutation. It is thought that clinical trial results will
be accumulated gradually, and we with the treatment for COVID-19 will
be established. In this talk, I would like to consider the current treatment
of COVID-19, focusing on patients with rheumatic disease under this pan-
demic.
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What is “New Normal” in rheumatic diseases
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I am writing this abstract in the midst of the “third wave” of coronavi-
rus infection. While the number of infected people and the number of seri-
ously ill patients are reaching the highest level every day, the pros and cons
of continuing the Go To campaign are being discussed every day. Around
this time of the previous year, the completion ceremony of the new nation-
al stadium was held, and it seems to be a phantom that it was about to get
excited for the Olympics. It is unpredictable what the world will be like
when this conference is held. In recent years, large-scale disasters have
continued, so preparations for disasters, preparation of materials for pa-
tient support in the event of a disaster, and establishment of an information
provision system have been promoted. However, the situation such as the
epidemic of coronavirus infection was unexpected. From the beginning,
the news that “people with underlying diseases and those who are under-
going immunosuppressive treatment should be careful” has been repeated
loudly, while fragmentary information that “therapeutic drug for rheumat-
ic disease is effective for coronavirus infection” was also spread. There-
fore, it is speculated that patients with rheumatoid arthritis may feel more
anxious than necessary or may have been swayed by uncertain informa-
tion. The medical staff has many experiences for the first time, and they
continue to practice while searching in the dark every day. I can’t find a
clear answer to the title “What is New Normal in rheumatic diseases?”, but
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I would like to think about problems and future issues, focusing on what I
felt through my experience and adding a review of the literature.
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Current status and problems of vaccine development for SARS-CoV2
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The pneumonia caused by SARS-CoV2 was identified in early 2020 at
a seafood market in Wuhan City. It was named COVID-19. This infectious
disease has spread throughout the world and has been recognized as a
pandemic. At present, the pandemic continues into early 2021. This pan-
demic has been a considerable burden for both medical care and socioeco-
nomic activity. For these reasons, vaccine development is an urgent neces-
sity. The mRNA vaccine and adenovector vaccine have been developed in
the UK, US, and Russia. Furthermore, the development of other vaccines,
such as DNA vaccines, continue. Both pro and con opinions about safety
and efficacy have been expressed. This lecture will explain the current
understanding of SARS-CoV2 vaccine’s mechanism of action and devel-
opment.
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Spondyloarthritis (SpA) is a group of diseases characterized by axial
arthritis, such as spondylitis and sacroiliac arthritis, as well as peripheral
arthritis, enthesitis, and dactylitis, which are strongly associated with the
HLA-B27 gene. However, positive for HLA-B27 in Japanese is lower than
in Westerners, and the prevalence of SpA is also very low compared to
Westerners. Therefore, clinical experience in patients with SpA has been
limited in Japan. In addition, some cases do not receive proper diagnosis
and treatment due to lack of clinical experience. Ankylosing spondylitis
and psoriatic arthritis are representative disease of SpA, but cases that are
difficult to classify into these diseases share common features such as in-
flammatory back pain, enthesitis, HLA-B27 positivity, uveitis, and inflam-
matory bowel disease. The Assessment of spondyloarthritis international
society (ASAS) published the criteria for the classification of axial and
peripheral SpA. The pathogenesis of SpA strongly involves a cytokine net-
work centered on the Interleukin (IL)-23/Th17 pathway. IL-23 produced
from dendritic cells and macrophages activates Th17 cells and increases
the production of IL-17 and IL-22. In addition to genetic factors such as
HLA-B27, environmental factors such as mechanical stress at the enthesis
are thought to be interrelated, causing innate lymphoid cells to overpro-
duce tumor necrosis factor (TNF)-alpha and IL-17 at the enthesis resulting
in chronic inflammation. Since these cytokine networks are common to the
pathology of psoriasis, SpA is frequently associated with psoriasis. An-
ti-cytokine therapy with biologics targeting TNF-alpha, IL-17, and IL-23
has been clinically applied and shown to be highly effective for the treat-
ment of SpA. With increasing rates of SpA diagnosis and advances in bio-
logics and other therapeutics, there is also increasing information about
the disease. This talk will review the pathogenesis, diagnosis and treat-
ment of SpA.
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Treatment of PsA (TNF inhibitor)
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Psoriatic arthritis (PsA), one of the spondyloarthritis, mainly presents



with cutaneous and joint symptoms, and in addition, various extra-articu-
lar symptoms are also present. Among them, joint symptoms cause irre-
versible joint destruction due to peripheral arthritis, etc., which directly
causes ADL disorders and employment disorders, and significantly lowers
the QOL of patients. As mentioned above, PsA is a disease that causes ir-
reversible joint destruction, but it has been conventionally recognized that
the rate of progression of joint destruction is relatively slower than that of
RA. However, in recent years, it has been shown that PsA also causes joint
destruction from the early stage of illness, and in cases with high disease
activity and rapid progression of joint destruction, strict monitoring (tight
control) of disease activity is performed. Choosing the right treatment is
important for maintaining a patient’s quality of life over the long term.
Under these circumstances, in recent years, the types of drugs that can be
used for PsA are increasing, such as MTX, TNFi, IL-17i, IL-12 / 23, IL-
231, and apremilast. With the diversification of formulations with different
mechanisms of action, patients’ desire for effects on skin conditions, in
addition to suppressing joint destruction and relieving pain, is becoming
higher than ever. While there are various options for the mechanism of
action, today, based on our experience, we will consider the role of TNF
inhibitors in the treatment of PsA and their position based on our own
cases.
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Treatment of PsA (IL-17 inhibitors)

Hiroko Kanda'?

'Immune-Mediated Diseases Therapy Center, The University of Tokyo,
*Department of Allergy and Rheumatology, The University of Tokyo

Conflict of interest: Yes

Psoriatic arthritis (PsA) is a multiple musculoskeletal disorder that is
usually preceded by psoriasis and accounts for about 15% of psoriasis. The
clinical manifestations of PsA are diverse and include peripheral arthritis,
axial arthritis, enthesitis and dactylitis. Enthesits, the central lesion of in-
flammation, could trigger secondary synovitis or tenosynovitis and devel-
op bone destruction and new bone formation. The major pathophysiology
of PsA is considered to be the activation of IL-23-IL-17 pathway. IL-17,
that derives not only from Th17 cells but also from CD8+T cells, y3T cells,
innate lymphoid cells, NK cells, etc, induces recruitment of neutrophils
and activation of osteoclasts, and subsequently, bone destruction by cou-
pled with TNF. Moreover, IL-17 promote mesenchymal proliferation at
entheseal site and develop new bone formation by mineralization of fibro-
cartilage through hedgehog signaling, osteoblast differentiation through
bone morphogenic proteins (BMPs) or Wnt proteins. These data suggest
that the inhibition of IL-17 is the most effective treatment. Actually, most
clinical randomized controlled trials showed higher efficacy of IL-17 in-
hibitors (secukinumab and ixekizumab as a monoclonal antibody to IL-
17A, and brodalumab as a monoclonal antibody to IL-17 receptor A). In
several recommendations for the management of PsA, IL-17 inhibitors are
indicated for peripheral arthritis and/or dactylitis with inadequate response
to NSAIDs and csDMARD:s, axial arthritis and/or enthesitis with inade-
quate response to NSAIDs. However, unmet needs remain including the
effect for axial lesion or inhibition of bone formation. In this symposium,
I will review both the efficacy and the safety of IL-17 inhibitors in clinical
trials for PsA and present the positioning of IL-17 inhibitors in PsA treat-
ment.
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Evidence of TNF inhibitor for axial spondyloarthritis
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In this session, we review about the evidence of TNF inhibitors (TNF1)
for axial spondyloarthritis (axSpA) including ankylosing spondylitis (AS)
and non-radiographic axSpA (nr-axSpA). In Japan, Infliximab and adalim-
umab was approved as therapeutic agent for AS in 2010, and then TNFi
provided new treatment options for AS patients in addition to convention-
al NSAIDs and DMARDs. Many clinical trials and cohort studies have
demonstrated that TNFi relieved pain and stiffness of axial and peripheral
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joints with reduction of BASDAI and ASDAS scores and could improve
inflammatory findings on MRI in AS patients. It has also reported that the
efficacy of TNF is affected by age, disease duration and CRP level. Fur-
thermore, the long-use outcome of TNFi over 4 years showed that long-
term TNFi could significantly prevent new syndesmophytes’ formation
and progression. Due to accumulation of TNFi evidence in AS, TNFi is
positioned as significant therapeutic option in clinical guideline. In Japan,
the guideline of TNFi use for AS published by JCR recommended TNFi
use when conventional therapy such as NSAIDs and physical therapy
failed (BASDAI>4). Additionally, ACR/SAA/SPARTAN recommenda-
tion for the management of AS recommend TNFi as second line therapy
when conventional therapy failed, and TNFi is strongly recommended to
use initially in biologics Currently, TNFi is not approved as therapeutic
agents of nr-axSpA in Japan but is commonly used in western countries.
According to ASAS/EULAR recommendation, TNFi is recommended
when conventional therapy (BASDAI>4, ASDAS>2.1 and additional pa-
rameters of activity (increased CRP levels and/or MRI showing inflamma-
tion of SI joints)) failed in nr-axSpA patients, similar to AS patients. Final-
ly, we review about the efficacy and effect of TNFi for extraarticular
manifestations and comorbidity of axSpA, and discuss about the position-
ing and possibility of TNFi on future therapeutic strategy of axSpA.
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Spondyloarthritis (SpA) is classified into two groups, axial spondy-
loarthritis and peripheral spondyloarthritis according to the site of inflam-
mation, and axial SpA includes ankylosing spondylitis (AS) and non-ra-
diographic axial SpA (nr-axSpA) that does not meet sacroiliac joint X-ray
findings defined by modified New York criteria. Nr-axSpA is a group of
diseases newly proposed by the ASAS classification criteria of axSpA an-
nounced in 2009, and was initially positioned as a pre-stage of AS. Recent-
ly, it has also become clear that not all patients with nr-axSpA progress to
AS. However, the characteristics of nr-axSpA was similar to that of AS,
and there were some patients who were difficult to control with the admin-
istration of non-steroidal anti-rheumatic drugs (NSAIDs). TNF inhibitors
have already approved for AS in 2010, and its efficacy and safety has been
demonstrated, and IL-17 inhibitors were approved as a therapeutic agent
for AS in 2018. In addition, IL-17 inhibitors were newly approved for
nr-asSpA in 2020. Data from clinical trials show that it improves not only
clinical symptoms but also inflammation on laboratory test and MRI find-
ings, and is comparable in safety to TNF inhibitors. On the other hand, it
is necessary to continue collecting information on the deterioration of in-
flammatory bowel disease. IL-17 inhibitors Unlike TNF inhibitors have
not been shown to be effective against the extra articular symptom of SpA,
uveitis. Therefore, TNF inhibitors should be selected over IL-17 inhibitors
for patients with recurrent uveitis problems. The ASAS/EULAR and
SPARTAN recommendations state that TNF inhibitors that have been ap-
proved first and have a lot of evidence such as efficacy and safety should
be selected first, by accumulating information on the efficacy and safety of
IL-17 inhibitors, we believe that ILO17 inhibitors can become a new “First
line Bio” in the future.
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We will describe previous concepts for T cells in RA and how data
from high dimensional CyTOF and single cell RNA sequencing is leading



to new concepts for adaptive immunity in RA. This will include discovery
of a new CD4 T cell population, T peripheral helper cells (Tph cells) that
are expanded in RA synovium and drive B cell responses, and how they
are distinct T follicular helper (Tth) cells. New insights into CD8 T cell
populations and innate T cells and how they account for most of the IFN
gamma will be shown. Other unexpected populations of T and B cells
found in RA will be summarized.
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Chronic autoimmune diseases, and in particular Systemic Lupus Ery-
thematosus (SLE), are endowed with a long-standing autoreactive B-cell
compartment that is presumed to reactivate periodically leading to the gen-
eration of new bursts of pathogenic antibody-secreting cells (ASC). More-
over, pathogenic autoantibodies are typically characterized by a high load
of somatic hypermutation and in some cases are highly stable even in the
context of prolonged B-cell depletion. Long-lived, highly mutated anti-
bodies are typically generated through T-cell-dependent germinal center
(GC) reactions. Accordingly, an important role for GC reactions in the
generation of pathogenic autoreactivity has been postulated in SLE. Nev-
ertheless, pathogenic autoantibodies and autoimmune disease can be gen-
erated through B-cell extrafollicular (EF) reactions in multiple mouse
models and human SLE flares are characterized by the expansion of na-
ive-derived activated effector B cells of extrafollicular phenotype. We will
discuss the properties of the EF B-cell pathway, its relationship to other
effector B-cell populations, its role in autoimmune diseases and other hu-
man immune responses, and its contribution to human SLE. In addition,
we will discuss the molecular networks driving the pathogenic expansion
of these B cells and the epigenetic regulation responsible for the engage-
ment of these programs. Finally, we will present recent data regarding
events that take place during early B cell development in the SLE bone
marrow.
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The MHC and SLE: have we finally solved it?
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The Major Histocompatibility Complex (MHC) constitutes the stron-
gest genetic association signals in SLE and Sjogren’s syndrome. Consis-
tently associated alleles at the MHC are: HLA-DRB1*03:01 and HLA-
DRBI1*15:01 (in Europeans) and HLA-DRB1*15:02 (in East Asians). The
DRB1*03:01 allele resides on an extended MHC haplotype which extends
through the entire classical MHC region from HLA class I, through class
III to HLA class II. The extensive linkage disequilibrium and structural
variation in the MHC have made identifying the causal genes very chal-
lenging. Using NG sequencing data, we undertook a detailed haplotype
analysis accommodating class III structural variation involving the candi-
date genes coding complement C4A and C4B. To further improve the res-
olution of the association, we have employed a transancestral mapping
approach in SLE: examining cohorts of European ancestry and African
American ancestry in SLE. The linkage disequilibrium is much less exten-
sive in the African genome at the MHC compared with other common
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ancestries and this greatly facilitated resolution of the genetic associations.
Comparing European and African data, we have shown that the associa-
tion signals in SLE are best explained by signals arising from: 1) copy
number variation of the complement component 4 (C4) genes in the MHC
locus and 2) by a shared region in the class II region on the HLA-
DRB1*15:01 (in Europeans) and HLA-DRB1*15:03 (in Africans) that
operate to elevate HLA class II gene expression. The C4 locus generates a
7-fold variation in risk for lupus (95% CI: 5.88-8.61; p<10'"7 in total) and
16-fold variation in risk for Sjogren’s syndrome (95% CI: 8.59-30.89;
p<10 in total), with C44 protecting more strongly than C4B in both ill-
nesses. The C4 alleles acted more strongly in men than in women. These
results support the non-antigen specific genetic risk in these diseases, with
risk from the innate immune system and non-selective conveyed by HLA
class II.
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As genome research matures, functional genome analysis which eval-
uate relationships between genetic polymorphism and transcriptome has
become a prominent approach for the understanding of autoimmune dis-
eases. Numerous attempts to stratify diseases using functional genome
analysis are being carried out all over the world. In this context, we con-
structed a gene expression and eQTL database, ImmuNexUT, which con-
sist of nearly 10000 RNA-seq samples derived from 28 immune cell sub-
sets of >400 donors with 10 immune-mediated diseases (IMDs) and
healthy controls. Our data integratively revealed characteristic gene ex-
pression signatures across immune cells and IMDs. Examination of con-
text-dependent eQTL revealed transcriptionally regulated hidden modules
associated with IFN signal, aging, and cell proliferation. Of the 29 sug-
gested associated loci in recently reported Japanese SLE GWAS, 20
showed colocalization with at least one immune cell eQTL with stringent
criteria. Notably, some showed subset-specific or directionally opposite
eQTL effects among immune cells, and some regulated genes which have
not been reported to be associated with SLE. We also performed epig-
enomic analysis of synovial fibroblasts from rheumatoid arthritis (RA)
patients and unveiled the dynamic change of super-enhancers under cyto-
kine stimulation. Super enhancers under multiple cytokine-stimulation
condition showed significant overlap with RA associated GWAS risk loci
and explained the functions of these loci. Our results show critical role of
functional genome analysis in the identification of disease-related path-
ways and genes in IMD.
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What is new in rheumatoid foot
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The treatment of rheumatoid arthritis (RA) has improved dramatically
over the last few decades. The development of new medicines, including
molecular-targeted drugs, and improvement in treatment strategies using
recommendations, guidelines, and T2T has contributed to this paradigm
shift. Rheumatoid foot has also received attention recently. This is because
the needs of RA patients have gradually transferred to improvements in
function and appearance of small joints as more than half the patients can
gain clinical remission owing to the development of treatment for RA.
Physicians tend to skip examining the rheumatoid foot because it is
time-consuming in daily practice, and feet are not included in the 28-joint
assessment for evaluating disease activity. However, it has been reported
that some patients who were judged to be in clinical remission on evalua-
tion of Disease Activity Score 28 still had synovitis in their feet. At our
institute, we researched whether we could assess synovitis with socks and
stockings on, to find a way to reduce the examination time of the feet. I
will be showing our results in this presentation. In terms of surgeries for
rheumatoid foot, Japan is the most advanced country worldwide. Surgeries
for rheumatoid forefoot deformities have improved dramatically from
joint-sacrificing surgeries to joint-preserving surgeries, and many re-
searchers have reported good surgical outcomes. Although arthrodesis
used to be the only surgical option for rheumatoid ankles, excellent out-
comes with total ankle arthroplasty have been described recently. In this
presentation, I will describe the etiology and diagnosis of and conservative
and surgical treatments for rheumatoid foot. I hope that this presentation
will be useful for all physicians.
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The development of biologics has dramatically changed the surgical
indication and strategy against rheumatoid arthritis (RA). One of the
changes is to expand the indication for surgical treatment of small joints,
such as wrist or finger joint. This leads to an increase in the number of
operations for these joints. Human hands play a functionally important
role in activities of daily living, occupation, and sports. In addition, emo-
tional expressions include hand movement. Therefore, well controlled RA
patients by biologics demand nearly normal hand function. On the other
hand, most of hand surgeries that are widely performed for RA patients do
not meet the above demands. Hand surgeons, consequently, must develop
novel surgical procedures to overcome the limitations of current proce-
dures. The author will present the current status of hand surgeries for RA
hand and the development of a novel surgical procedure for RA wrist joint.
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Relationship Between Rheumatic Diseases and Herpes Zoster
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Herpes zoster is caused by reactivation of varicella-zoster virus
(VZV), which belongs to the family Herpesviridae. VZV causes varicella
in primary infection. After that, the virus then becomes latently infected in
carnival nerve and dorsal root gangliaa. Subsequently, when the virus re-
activates, it migrates to the periphery of the sensory nerve and forms a
unilateral banded painful vesicular skin lesion consistent with one domi-
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nant nerve region. Aging (over 50 years of age), various immunodeficien-
cy diseases and immunosuppressive conditions, and physical and mental
stress are risk factors for the development of herpes zoster, and a decrease
in VZV-specific cellular immunity has been shown to be the pathogenic
mechanism. There is also an increased risk of severe disease and compli-
cations in immunocompromised patients with herpes zoster. Complica-
tions of herpes zoster include those of the central nervous system, vascular
system, peripheral nervous system, ophthalmologic, and otolaryngologic,
with particular attention to head and neck shingles. In this talk, we will
discuss the clinical manifestations and complications of herpes zoster in
immunocompromised cases, with a focus on rheumatic diseases such as
rheumatoid arthritis and systemic autoimmune diseases.
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In this lecture, I will explain methods for designing clinical research
and how to prepare a manuscript of an original article. Themes of clinical
research lurk in the field of daily clinical practice. The first step in clinical
research is to structure a clinical question (CQ) developed from experience
and insight into a testable research question (RQ) and select an appropriate
research design. The PE (I) CO framework is used to structure the RQ.
That is, we should identify Patients in the study, define Exposure or Inter-
vention, set Control, and define Outcomes. We should then consider FIN-
ER for structured RQ. That is, it should be considered whether the study is
feasible, interesting, novel, ethical, or relevant. Also, I will explain the
basic knowledge of epidemiology that is essential for clinical research,
including differences between interventional studies (randomized compar-
ative studies, etc.) and observational studies; types of observational stud-
ies (cross-sectional studies, cohort studies, case-controlled studies, etc.);
classification of errors (random error and systematic error), types of sys-
tematic error (selection bias, information bias, and confounding), and sta-
tistical methods for controlling confoundings. Furthermore, I will explain
procedures for writing a paper following the design of clinical research.
Before data collection, it is recommended to complete the literature re-
view, finalize the research plan, and write Introduction and Methods at that
point. As a result, it is possible to write Results and Discussion immediate-
ly after data analysis.
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The age of onset of rheumatoid arthritis (RA) shifted to elderly side in
line with the increasing life expectancy. Recently, management of elder-
ly-onset RA is common in clinical practice for rheumatologists. Acute-on-
set and high elevation of CRP were characteristic of elderly-onset RA, and
baseline disease activity of elderly-onset RA was higher than younger-on-
set RA, and prognosis of joint destruction was similar or worse in elderly
compared to younger patients. The aims of treatment for RA are abroga-
tion of disease activity, no progression of joint damage, normal physical
function and improvement of long-term outcomes as presented in princi-
ples of treat-to target strategy. Our previous prospective study showed that
achieving low disease activity (LDA) and structural and functional remis-
sion were realistic goals for patients with elderly-onset RA. In this study,
the treatment was scheduled in advance to achieve LDA, and 32% of the
patients were receiving biological DMARDs at week 52. A high dose of
MTX was intolerable, and GCs use was associated with serious infection.
Clinically relevant radiographic progression (CRRP) was observed at 40%
of the patients, and anti-CCP antibody positive, high disease activity, pres-
ence of bone erosion were all associated with CRRP. Interestingly, no re-
sponse by EULAR response criteria and non-achievement of LDA at week
24 were both strongly associated with CRRP. Rapid improvement of dis-



ease activity and achievement of LDA followed by improvement of phys-
ical function are clearly major targets of the treatment strategy of elder-
ly-onset RA. Essential roles of biological DMARDs are emphasized in the
study. In this seminar, I will present new data about three-year outcomes
of T2T strategy for elderly-onset RA. I will also introduce recommenda-
tion for treatment of elderly-onset RA in the recent JCR guideline.
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Clinical research, studies involving humans is essential for evolution
and development of medicine. Reliable evidence of novel medical tech-
nology especially depends on clinical trials participated by actual patients.
However, there is a dilemma between the basic principle of medicine and
unestablished efficacy and safety in clinical trial because physicians prin-
cipally have to provide with best-proven medical care to any patients. In
the era without even patient-physician relationship, it was possible that
physicians could plan unethical clinical trials ignoring this dilemma. With
this history in mind, medical ethics and transparency of research have been
pursued and universal ethical principle for clinical research has been es-
tablished. But ethical principle for medicine may be viable because human
society is continuously changing. We have had to discuss medical ethics
aware of this variability. As the most basic principle of ethics in clinical
research, the Declaration of Helsinki (DoH) would be reviewed and
checked with its historical background in this lecture. And we would dis-
cuss novel viewpoints and interpretation of medical ethics considering
recent society and medicine.
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Imaging findings of chest X-ray and CT associated with collagen-vas-
cular disease

Hiroaki Sugiura
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The basic reading of chest X-rays and chest CT findings associated
with various collagen-vascular diseases are shown in this lecture. In read-
ing the chest X-ray, the overall view should be checked first. Check for
lung volume reduction and differences between the left and right sides of
the lungs. Next, check the thorax, soft tissues, airway system, mediasti-
num, and mediastinum-lung borders. Finally, check the lung fields. It is
important to compare the difference between the left and right lung fields
and to confirm that each pulmonary vessel is properly delineated from the
hilar to the periphery. In the lung field, the areas overlapping the pulmo-
nary apex, hilar, mediastinum, and diaphragm are particularly often over-
looked, so it is important to read them with awareness. Various pulmonary
lesions can be seen in collagen-vascular diseases. Diffuse lung diseases
associated with Representative collagen-vascular diseases including rheu-
matoid arthritis, scleroderma, polymyositis and dermatomyositis are shown.
Pneumocystis pneumonia, cryptococcosis, and drug-induced pneumonia
will also be addressed as complications of treatment.
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Basic Principles for Understanding Renal Histology
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In rheumatic diseases, the kidney often becomes the primary target
organ. Especially in systemic lupus erythematosus and ANCA-related vas-
culitis, the degree of renal lesions affects the treatment strategy and prog-
nosis. Therefore, renal biopsy is important to evaluate renal lesions. There
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is a risk for bleeding in renal biopsy. It should be performed after consid-
ering its indications carefully and explaining the necessity and risk to the
patient. “Renal Biopsy Guidebook 2020 has been produced by the Japa-
nese Society of Nephrology, and it shows the indications and risks of renal
biopsy. The renal biopsy specimen was examined by light microscopy (LM),
immunofluorescence microscopy (IF), and electron microscopy (EM).
Rheumatologists are expected to read the pathology report, not only to
obtain the pathological diagnosis but also to obtain the correct information
of the pathological findings. In LM, glomerulus, tubule and, tubulointersti-
tium, and blood vessels are respectively evaluated. Pathological terms
should be understood correctly, such as diffuse/focal, global/segmental,
mesangial proliferation, endocapillary hyperplasia, tuft necrosis, extracap-
illary proliferation, karyorrhexis, sclerosis, collapse, adhesin, double con-
tour, tubular atrophy, interstitial fibrosis, tubulitis, arteriolar hyalinosis,
and fibrinoid necrosis. IF is used to know the depositions of immunoglob-
ulins and complements. EM is used to know the fine structures of glomer-
uli and the distribution of electron-dense deposits. In the lecture, evaluat-
ing renal lesions will be explained using renal biopsy specimens of lupus
nephritis and ANCA-related nephritis.
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Thrombotic APS and obstetric APS; Are the antiphospholipid autoan-
tibodies different?
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Antiphospholipid antibody syndrome (APS) is an autoimmune disor-
der with arterial/venous thrombosis and/or pregnancy morbidity. As the
phenotypic difference of these two major manifestations is apparent and
the coexistence relatively low, they are often referred as thrombotic APS
and obstetric APS. Clarifications of the pathological mechanisms of these
APS manifestations has always been in line with the clarification of the
pathogenesis of the antiphospholipid antibodies (APL). APL are autoanti-
bodies that target anionic-phospholipid-bound plasma proteins such as
beta 2GPI or prothrombin bound to cardiolipin or phosphatidylserine. The
protein-phospholipid complex forms an immune complex with APL on the
surface of hemocytes or endothelial cells and by activating these cells, in-
duce tissue factor (blood-borne tissue factor). This procoagulant feature of
the antibody, explain well the thrombotic APS but not the obstetric APS.
Recently, the complement activation was raised as a main candidate for the
pathogenesis of recurrent miscarriages in APS. The APS patient has a high
rate of complement activation and the autoantibody against C1q (aClq) is
considered as an initiator of the activation. Interestingly, Clq is another
phospholipid bound plasma protein that mimics APL targeting protein; the
autoantibody targets the collagen-like lesion which will be uncovered by
the conformational change following the phospholipid binding. In fact,
aClq was highly found in the sera of recurrent miscarriage women includ-
ing APS, and the aClq-administered murine model shows high frequency
of miscarriage. Various autoantibodies against anionic phospholipid bound
proteins are found in the sera of APS. The classical APL is linked more to
the thrombotic APS and aC1lq may possibly related more to the manifesta-
tion of the pregnancy morbidities such as miscarriages.
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The new insights of pathogenesis and implications of treatment emerged
from recent studies with obstetric antiphospholipid syndrome
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The cases of non-thrombotic organ complications such as cardio val-
vular lesions, chorea, and epilepsy complicated with patients with the an-
ti-phospholipid syndrome had been reported since some time ago. Recent-
ly, some studies have shown new insights that these organ damages are
caused by the direct action of antiphospholipid antibodies on f2GP1 ex-
pressed cells within the placental trophoblast cell layer. The production of
inflammatory cytokines and activation of complement is seemed to be the
main factors of anti-phospholipid related obstetric adverse outcomes.
Also, even if APS is diagnosed due to obstetric complications, all of the



patients would cause thrombotic events. there are a few cases that could
survive without developing cerebral infarction or pulmonary embolism for
a while. Based on these observations, the patients with APS could be di-
vided into two types: Obstetric APS and Thrombotic APS. The obstetric
APS indicated the patient complicated with only obstetric complications
while Thrombotic APS means those diagnosed with thrombotic events.
Spanish researchers have conducted the European Registry on Obstetric
Antiphospholipid Syndrome (EUROAPS) since 2010 and they have re-
ported the preliminary report about the prognosis of obstetric APS from
1000 cases of registered data. In this talk, I will explain and discuss the
pathogenesis, diagnosis, and treatment of obstetric APS.
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MEFYV gene, which encodes the protein named pyrin, was identified as
aresponsible gene for a genetic autoinflammatory disease, Familial Medit-
terenean fever (FMF). FMF had been considered to be an autosomal reces-
sive disease caused by mutations of MEFV gene. The recessive nature of
FMF had led to the postulation that the underlying molecular mechanism
was a loss-of-function of the mutated pyrin. However, Japanese patients
with heterozygous MEFV mutations or polymorphisms presented with the
clinical expression of FMF. Recent studies uncovered novel functions of
pyrin and new pathogenic mechanisms of FMF. The existence of pyrin
inflammasome has been proposed, in which bacterial toxins trigger an in-
activation of Rho GTPases resulting in formation of pyrin inflammasome.
These findings also support a gain of function model, where the mutated
pyrin induces an inflammasome activation and IL-1b induction and pyrin
is an important element of the innate immunity and contribute to the in-
flammatory processes of autoinflammatory disorders. These pathogenic
effects of pyrin may contribute to the various phenotypic autoinflammato-
ry disorders, pyrin-associated autoinflammatory disorder (PAAD). More
recently, an autosomal dominant syndrome caused by distinct MEFV mu-
tations, termed as pyrin-associated autoinflammation with neutrophilic
dermatitis (PAAND) has been identified. This new concept of PAAD may
develop to link different subtypes of disorders of the same genetic origin.
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Current status and perspective on musculoskeletal ultrasound in rheu-
matic diseases
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Musculoskeletal ultrasound has provided a paradigm shift in the diag-
nosis and evaluation of rheumatic diseases with its sensitive detection of
soft-tissue inflammation and morphological change in bone. Since ultra-
sound helps students, health professionals, and patients to intuitively un-
derstand rheumatic pathologies, it also plays substantial roles in education
and physician-patient communication; therefore, the use of ultrasound has
been widely spread. On the other hand, as its use increased worldwide, the
issues with ultrasound have been raised in its reproducibility, specificity,
and impact on clinical outcome. These issues give us opportunities to re-
view the fundamentals of musculoskeletal ultrasound and reconsider the
pathophysiologies of rheumatic conditions. In this lecture, the current sta-
tus and perspective on musculoskeletal ultrasound in rheumatic diseases
will be discussed based on recent evidence.
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The basics to evaluate cutaneous manifestations in connective tissue
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Disease of connective tissue include a large number of different disor-
ders that can affected many different organs and presented various skin
manifestations. The cutaneous lesions of connective tissue disease can di-
vide into two groups, specific and non-specific lesions. The former related
with definitive diagnosis, and non-specific lesions are useful for evaluating
the disease in initial stage. In systemic lupus erythematosus (SLE), 25% of
the patients the disease onset with skin symptoms; about 80% patients
presented various cutaneous lesions during the entire course of the disease.
SLICC presented various specific lesions of lupus. Non-specific lesion in
SLE including pernio-like eruptions, Raynaud’s phenomenon, livedo, etc.
In dermatomyositis (DM), Heliotrope rash and Gottron’s sign are well
known as specific lesions of DM. Reverse Gottron-sign is a skin manifes-
tation directly related with the prognosis of the patients who are positive
with anti-MDAS autoantibodies, less or lack of muscle symptoms and in
high risk to develop rapidly progressive interstitial pneumonia. Annular
erythema with Sjogren syndrome (SS) is a characteristic cutaneous mani-
festation of SS and the lesions are well tolerated with hydroxychloroquine.
But hypergammaglobulinemic purpura and insect bite-like erythema are
still intractable. In SSc, edema of the hand and Raynaud’s phenomenon are
initially sign of the disease. Life guidance is essential for keeping the pa-
tient’s quality of life (QOL). Although RA, adult onset still disease, anti-
phospholipid syndrome, Bechet’s disease, IgG4 related disease, vasculitis
is also having many different types of skin manifestations. All those of
cutaneous lesions are visible thus not only have high value for early diag-
nosis, also useful for evaluating the therapeutic effect and predict progno-
sis of the disease. Face and hands are the most notable area and the prop-
erties of rash such as erythema, purpura, nodule and ulceration are also
helpful. In this session, I will present some cases with the clinical pictures,
discuss and summarized the basics to evaluate cutaneous manifestations in
connective tissue disease.
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Rheumatoid arthritis and psychiatric disorders
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Depression is the psychiatric condition that is most commonly associ-
ated with rheumatoid arthritis (RA). A meta-analysis revealed the preva-
lence of major depressive disorder according to the Diagnostic and Statis-
tical Manual criteria to be 16.8% and that of depressive symptoms that do
not meet the full diagnostic criteria to be 14% to 48% (Matcham et al.,
2013). Depression is associated with poor outcomes in patients with RA,
including pain, inflammation, and disability. Decreased adherence to med-
ical treatment caused by depression reduces the treatment response rate in
patients with RA. Depression in patients with RA is associated with in-
creased mortality due to both suicide and non-suicidal causes. Recently,
the biological mechanisms underlying the association between RA and
depression have drawn attention, including the relationships among cyto-
kines, central sensitization, and psychological stress. Meanwhile, the asso-
ciations between RA and other psychiatric conditions have recently been
in the spotlight. A population-based cohort study of more than 10,000 cas-
es of RA in Canada between 1989 and 2012 demonstrated that the inci-
dence of depression was higher in the RA cohort [incidence rate ratio
(IRR) 1.5], as were the incidences of anxiety disorder (IRR 1.2) and bipo-
lar disorder (IRR 1.2). The incidence of schizophrenia did not differ be-
tween the RA group and matched-individual group (Marrie et al., 2018). A
meta-analysis showed that the incidence of bipolar disorder in patients
with RA was 2 times higher than that in individuals without RA (Charoen-
ngam et al., 2019). Conversely, the incidence of schizophrenia in patients
with RA was lower than that in individuals without RA (odds ratio 0.48)
(Euesden et al., 2015). The incidence of Alzheimer’s disease in patients
with RA was also lower than that in individuals without RA (odds ratio
0.6), but the evidence to suggest causation is insufficient (Policicchio et
al., 2017).
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In Japan, we are facing to 3" wave of pandemic of COVID-19. So far,
approximately 130,000 people infected, and more than 2,000 death were
reported (December 6). Mortality rate is getting decrease, but still it is
around 2%, especially high in elderly people. Cluster buster teams worked
hard and found three key situations as risk factors, Close, Clouded and
Closely. Also, we knew that micro-droplet produced in vocalization may
be a critical transmission mechanism in COVID-19 and wearing mask
quite effectively blocked spreading and transmission of virus. We experi-
enced setback of diagnostic strategy against COVID-19 in molecular test-
ing, but now spread of several diagnostic methods, such as molecular test-
ing and antigen detection methods, improved situation. We do not have
specific treatment strategy, but combination management of anti-virus,
anti-cytokine and anti-coagulation therapy improved mortality rates of el-
derly individuals from 25% to 8% during the second waves of pandemic.
It is very important to share information, new evidence and idea how to
fight against COVID-19 in the middle of pandemic. Especially for infec-
tion control measures against COVID-19, universal precaution and uni-
versal masking strategies may be a key for effective and sustainable strat-
egies of this pandemic infectious diseases, which was characterized in
transmission by asymptomatic but virus carrying state of individuals.
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SLE classification criteria and its guideline by JCR/MHLW
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Systemic lupus erythematosus (SLE) is a prototype of systemic auto-
immune disease. Multiple organs and tissues are affected in patients with
SLE in a different way, and such heterogeneity of clinical aspect is making
difficult to diagnose the affected patients. Unlike plasma glucose levels for
the diagnosis of diabetes, there has no gold standard for SLE diagnosis. On
the other hand, one needs any criteria of SLE for clinical trials as well as
daily clinical practice. The “classification criteria” of SLE was coined for
this purpose. Considering the clinical heterogeneity, it is extremely diffi-
cult to standardise the management of lupus patients in clinical practice. In
the history, corticosteroids (CS) dramatically improved the mortality of
lupus patients; on the other hand, major or minor adverse events of CS
would significantly affect to their morbidity. Recently, the potent immuno-
suppressants are efficiently used for the remission induction in patients
with SLE. Amongst the lupus organ involvements, lupus nephritis (LN) is
one of the most common and important manifestation, and the better use
of immunosuppressnats are described in two major guidelines for lupus
nephritis. Hydroxychroloquine was described as the basic drug for all LN
patients, Mycophenolate mofetil (MMF) has been recommended for the
initial and maintenance treatment. Cyclophosphamide (CY) and tacrolim-
us (TAC) are commonly used immunosuppressants. TAC has been ap-
proved for LN in a maintenance phase of the treatment in Japan. In clinical
practice, however, TAC is often considered as a partner for MMF or CY in
the induction phase for cases with insufficient response for MMF or CY.
JCR and MHLW have collaborated to established SLE guideline accord-
ing to the GRADE method. In this guideline, recommendation statement
was classified into 3 categories; recommended, suggested and proposed.
Referring another SLE guideline, we discuss the significance of the Japa-
nese SLE guideline for our daily clinical practice.
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Recent Topics and Medication for Osteoporosis
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Rheumatoid arthritis (RA) is a major autoimmune disease that causes
progressive synovitis and joint damage. The advent of the anchor drug,
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methotrexate (MTX), and biologics has led to dramatic advances in drug
therapy, and the number of RA remission cases based on the treat-to-target
(T2T) concept is increasing. In recent years, the introduction of Janus ki-
nase (JAK) inhibitors has led to further advances in RA treatment. Howev-
er, excessive bone resorption in RA mainly by osteoclasts is a pathological
condition known to cause secondary osteoporosis at a high rate. At pres-
ent, approximately 12.8 million patients suffer from osteoporosis in Japan.
The number of fragility fractures ensued from osteoporosis, especially
those of the proximal femur, is increasing yearly and drastically reduces
healthy life expectancy. Better prevention of osteoporosis and proximal
femoral fractures is therefore urgently needed. The adequate intake of
bone-related minerals and vitamins, including the three important nutri-
ents for bones (calcium, vitamin D, and vitamin K), in addition to appro-
priate exercises and activities that stimulate bones are very important for
preventing osteoporosis. I would like to discuss these bone-related miner-
als and vitamins as well as introduce our newly developed program, “Ex-
ercise to increase bone mineral density”. Recently, such new osteoporosis
drugs as denosumab, romosozumab, teriparatide, ibandronate, and mino-
dronate have been approved in Japan. These advances have expanded the
drug choices for osteoporosis and increased our knowledge on the rela-
tionships with lifestyle-related diseases and secondary osteoporosis. Our
group has already reported on numerous cases of drug treatment in
post-menopausal osteoporosis, pediatric osteopenia with multiple frac-
tures, post-pregnancy osteoporosis, osteoporosis associated with dialysis
and diabetes, and osteoporosis in super-elderly patients. In this lecture, I
would like to cover the following points: 1. Recent topics in osteoporosis
2. Importance of nutrition and exercise for the skeleton and skeletal mus-
cles 3. Various efforts to extend healthy life expectancy in Nagano Prefec-
ture (measures against osteoporosis and locomotive syndrome, etc.) 4.
Topics on the bones and teeth 5. Pharmacological treatments of osteoporo-
sis based on the latest data from Shinshu University and its related hospi-
tals (including RA complication cases) It is my desire for us to carefully
consider the importance and future directions of osteoporosis prevention
together.
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Systemic sclerosis (SSc) is an intractable disease, and a lot of tools of
its disease activity index have been established. Since the therapeutic
agent specific for SSc has not been developed as far, the treatment for SSc
is allowed to perform the conventional therapy against impairment of or-
gans. That is the reason why we have to estimate the disease activities of a
variety of organs. Especially, we usually use the disease activities for lung,
heart, kidney, peripheral circulation, skin, muscle, and joint. Distinct from
disease activity index against each organ, the evaluation method of global
clinical trials for new therapies has been developed recently, which is
CRISS (combined response index systemic sclerosis) estimation. In addi-
tion, we always used PRO (patient reported outcome) for disease activity
of SSc as well as the other collagen diseases. In this lecture, I am going to
explain those disease activity index and discuss its problem points.
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Evaluation of imaging of joints in rheumatic diseases: pros and cons
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Joint imaging findings of rheumatoid diseases are not very specific to
each disease, but it is well known that those are indispensable techniques
for diagnosis, prognosis prediction, and monitoring. This is mainly devel-
oped for rheumatoid arthritis (RA), its gold standard being X-ray, other
modalities such as ultrasound (US), MRI, PET-CT and also being used,
but due to insurance medical treatment, X-ray, ultrasound, MRI are com-
monly utilized. RA X-ray scoring is typified by mTSS for bone erosion



and joint space narrowing, but these are considered cumulative changes
and the scores are (very) unlikely to improve. US and MRI detect arthritis
more frequently than physical examination, with US for articular synovi-
tis, periarticular inflammation (such as tenosynovitis and enthesitis), bone
erosion, and MRI for articular synovitis, periarticular inflammation, bone
erosion, bone marrow edema. EULAR RA imaging recommendations
(2013) make up a significant portion of US and MRI, and articular synovi-
tis, tenosynovitis on US/MRI and bone marrow edema on MRI have been
described as useful for early diagnosis as well as prediction of subsequent
progression of joint damage in RA patients. US synovitis is often
semi-quantitatively evaluated by gray-scale (GS) and power-Doppler (PD),
but a combined score of GS and PD has also been proposed. Synovitis and
bone marrow edema are improved by DMARDs treatment, but bone ero-
sion is still (very) rarely improved by US and MRI. Recently, imaging of
spondyloarthritis (SpA) has also attracted attention. SpA is classified into
an axial SpA and a peripheral SpA. Unlike RA, mainly contributed articu-
lar synovitis, enthesitis is initially occured and articular synovitis second-
ary developed in SpA. In addition, new disease concepts such as non-ra-
diographic axial SpA and unclassified peripheral SpA are spreading. In
this lecture, we will explain the advantages and pitfalls in joint imaging,
including the understanding of pathophysiology.
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Prognosis in patients with connective tissue disease complicated with
pulmonary hypertension (PH) used to be very poor, with a survival of
<20% at 3 years after diagnosis. Recent introduction of molecular-target-
ing pulmonary vasodilators and their use in combination have improved
functional capacity and hemodynamics as well as survivals in patients
with pulmonary arterial hypertension (PAH), including connective tissue
disease (CTD)-associated PAH. In Japan, medical administration for in-
tractable diseases, which is borne by public funds for medical expenses,
enables expensive medical treatment such as upfront combination of pul-
monary vasodilators and rapid increase in the dose of epoprostenol. As a
result, normalization of hemodynamics is achieved in some patients. A
recent national registry involving specialized PH centers in Japan has re-
vealed that the 3-year survival rate of incident cases exceeds 90%. On the
other hand, new challenges for PH medical care have emerged and in-
clude: (i) careless introduction of aggressive therapy of pulmonary vasodi-
lators and resultant adverse outcomes in patients with systemic sclerosis in
case of concomitant pulmonary venoocclusive disease, left heart disease
and interstitial lung disease; (ii) unnecessary and inappropriate use of pul-
monary vasodilators in patients suspected to have PAH; and (iii) missing
the timing of immunosuppressive treatment in patients with PAH associat-
ed with systemic lupus erythematosus, mixed connective tissue disease, or
Sjogren’s syndrome, especially in early disease phase. Increase in treat-
ment options and accumulation of evidence have leaded to requirement of
high expertise and specialty of PH. It is now time to discuss roles of rheu-
matologists in PH management in patients with CTD.
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Dysbiosis in rheumatic diseases

Atsushi Kumanogoh, Yuichi Maeda

Department of Respiratory Medicine and Clinical Immunology, Osaka
University

Conflict of interest: None

Rheumatoid arthritis (RA) is a systemic autoimmune disease, caused
by both genetic and environmental factors. Recently, researchers have fo-
cused on the gut microbiota, which is thought to be an environmental fac-
tor affecting the development of RA. In this symposium, we review the
evidence from animal and human studies that supports the role of the gut
microbiota in rheumatic diseases. We and others have demonstrated that
the abundance of Prevotella copri is increased in some of early RA pa-
tients. We have also used gnotobiotic experiments to show that dysbiosis
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in RA patients contributed to the development of Th17 cell-dependent ar-
thritis in intestinal microbiota-humanized SKG mice (Arthritis Rheuma-
tol. 2016; 68:2646-2661). Metagenomic shotgun sequence revealed that
other Prevotella species such as Prevotella denticola are also increased in
early RA patients (Ann Rheum Dis. 2020; 79:103-111). In summary,
Prevotella species are involved in the pathogenesis of arthritis.
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IgG4-related disease (IgG4-RD) is a systemic inflammatory disorder
that affects almost all organs in the body. Old men are most susceptible to
it, and patients often have allergic diseases. The diagnosis is based on the
typical organ involvement of for example lacrimal and salivary glands,
pancreas, kidneys, or retroperitoneum, elevated serum IgG4 levels and
marked [gG4-positive plasma cell infiltration in the affected organs. Since
the proposal of comprehensive diagnostic criteria for IgG4-RD in 2011
from Japan was published, these criteria have been used to make the diag-
nosis of this disease worldwide. In 2019, ACR/EULAR classification cri-
teria for [gG4-RD were devised. These criteria comprise three steps. First,
only patients who meet the entry criteria, i.e. who have one of 11 typically
affected organs are classified. In the next step, several mimickers such as
ANCA-associated vasculitis and multicentric Castleman’s disease need to
be excluded according to the exclusion criteria. Then, the points of each of
the 8 domains (1. serum IgG4 levels; 2. histological findings; 3. [gG4-im-
munostaining; 4. lacrimal, parotid, sublingual, or submandibular gland
lesion; 5. thoracic lesion; 6. pancreas and bile duct lesion; 7. kidney lesion;
8. retroperitoneum lesion) are totalled and if their sum exceeds 20 points,
the patients are classified as having IgG4-RD with a sensitivity of 82.0%
and specificity of 97.8%. We conducted a validation study of these criteria
in 162 patients and 130 mimickers in our hospital and obtained a sensitiv-
ity of 72.8% and specificity 100%. The reason why sensitivity was about
10% lower than in the original research was due to the high proportion of
IgG4-RD patients who met the exclusion criteria. Although 18 patients
fulfilled the exclusion criterion of positive disease-specific autoantibodies,
only 2 of them had specific clinical symptoms related to such autoantibod-
ies, and were diagnosed with a specific autoimmune disease complicated
by IgG4-RD.
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Primary Immunodeficiency Diseases (PID) are rare genetic diseases
that are caused by a defect in a molecule involved in the immune system;
and most of the diseases are monogenic. Classical symptoms of PID in-
clude susceptibility to a variety of microorganisms. Lately, immune disor-
ders which are characterized by autoimmunity, predisposition to malig-
nancy, or autoinflammation (autoinflammatory diseases: AID) have been
identified; and thus the term, inborn errors of immunity (IEI), is used for
the genetic immune disorders in International Union of Immunological
Society (IUIS) working party. More than 400 responsible genes have been
identified for IEI so far; and the number has been constantly increasing
after introduction of massive parallel sequencing technology. Classical IEI
was mainly caused by loss of function mutation; and newly identified 1EI
are mostly those caused by gain of function, dominant negative function,
or haploinsufficiency type of mutation. Adult onset IEI is not uncommon.
From our IEI registry adult IEI consists about 50% of all the IEI. IEI in-
cludes more than 50 different autoinflammatory diseases (AID) that are
classified into type I interferonopathy, defects affecting the inflammasome,
or non-inflammasome-related conditions. Phenotype of AID includes SLE,



Behcet disease, or polyarteritis nodosa. Diseases of immune regulations
include those caused by CTLA4 haploinsufficiency and STAT3 GOF mu-
tation, which exhibit autoimmunity, colitis, and other conditions. Genetic
cause of IEI with colitis include IL-10 deficiency and XIAP deficiency. We
often encounter immunodeficiency patients with vasculitis, arthritis, and
other collagen disease manifestation. Molecular causes of the disorders are
yet to be determined in many cases. These “outliers” would give us a clue
to understand molecular basis of more common rheumatic diseases, in-
flammatory bowel disease, and other organ-specific autoimmunity. We
also started to see IEI that shows vulnerability to specific pathogen. Al-
though not yet listed in IUIS classification for IEL a recent study identified
gene defect in molecule (s) in type I interferon pathway in patients with
severe COVID-19. In this lecture, I will share latest findings on IEI that
exhibits rheumatic manifestations or autoimmunity and will discuss sus-
ceptibility or resistant genes for the rheumatic disorders from a point of
view of molecular study on IEI.
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The purpose of this lecture is to consider how to utilize the concept of
risk communication, which is an activity for society, for patient safety.
Risk communication is defined as “activities in which each layer of society
shares diverse information and perspectives through dialogue, co-consid-
eration, and collaboration for more appropriate management of risk.” Each
stakeholder has a role to play for “more appropriate management of risk”,
and it is desirable that dialogue, co-consideration, and collaboration be
actively carried out among stakeholder. Each stakeholder will mutually
understand and approach the differences in perceptions and views on risk
information, and clarify the division of roles such as what authority each
has and what responsibility they have to deal with risk. This is necessary
for proper risk management. Risk communication has been required for
safety measures regarding problems that involve certain risks such as di-
sasters, environmental problems, and fostering public understanding of
nuclear facilities, and that require sharing of awareness among related par-
ties. This is a scene where it is necessary to share awareness and coopera-
tive relationships. It can be said that this is an activity in the same direction
as an activity that enables medical practice, which has long been tackled
by patient safety, to carry out medical practices that inevitably have inher-
ent risks, satisfying both safety and security. However, compared to the
above areas, medical care is considered to be the area with the largest in-
formation asymmetry between the provider medical staff and the patient in
the receiving position, and information sharing has been delayed. In recent
years, with the spread of the Internet, the information gap has narrowed,
and on the other hand, as the number of reports of medical accidents that
cause medical distrust has increased, it is necessary to share information
and awareness in medical care as well.
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How to differentially use biological DMARDs and JAK inhibitors in
patients with rheumatoid arthritis
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Rheumatoid arthritis is a systemic autoimmune inflammatory disease
characterized by synovitis and joint destruction. Because joint damage
progresses rapidly after onset, resulting in irreversible physical dysfunc-
tion and deformation of the affected joints, proper diagnosis and treatment
are required in the early stages of the disease. In the standard initial treat-
ment after the diagnosis of rheumatoid arthritis, methotrexate, a conven-
tional synthetic DMARD, should be used if it is not contraindicated. How-
ever, when no improvement is observed within 3 months or when no
remission is achieved within 6 months, despite an increase to the full dose
of methotrexate, the addition of biological DMARDs, targeting TNF, IL-6
or T cells, or Janus kinase (JAK) inhibitors is recommended. Orally avail-
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able small products targeting JAK family, essential for the signaling path-
ways of various cytokines, are available as targeted synthetic DMARDs.
Furthermore, if the therapeutic goal is still not achieved, biological
DMARD:s or JAK inhibitors should be altered approximately 3-6 months
later. Results from recent controlled trials indicate that patients with insuf-
ficient response to a biological DMARD may respond to a Janus kinase
inhibitor and vice versa. Although JAK inhibitors are all orally adminis-
tered drugs, they have multi-target effects based on the inhibition of intra-
cellular signaling and exert clinical effects just as promptly and strongly as
biological DMARDs. However, JAK inhibitors should not be used without
careful consideration as they are orally administered drugs with multi-tar-
get effects. Screening before their use and monitoring during treatment
should be strictly performed. It is necessary to establish evidence on its
long-term safety regarding the development of infections such as herpes
zoster and malignancy.
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Ocular manifestations and treatment of Behcet’s disease
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Behget’s disease (BD) is a systemic inflammatory disorder that mani-
fests with oral ulcers, uveitis, skin inflammation, genital ulcers, and in-
flammation in other organs. Multiple genetic and environmental factors
are believed to contribute to BD susceptibility. HLA-B*51 is known as the
strongest genetic factor related to the potential onset of BD. In 2010, we
conducted the first genome-wide association study (GWAS) for BD in a
Japanese population, identifying the genes /L23R-IL12RB2 and IL10 with
genome-wide significance. In addition, our genetic studies have identified
several genes related to innate immunity. Thus, our genetic findings have
revealed that multiple immune pathways intricately contribute to the
pathogenesis of BD. Uveitis of BD is called “ocular inflammation attack”,
and it is characterized by sudden occurrence. BD uveitis is mostly bilater-
al but the ocular attack is usually unilateral. It is usually a non-granuloma-
tous inflammation, including anterior uveitis (iridocyclitis), sometimes
accompanied by hypopyon in the anterior chamber. It may also include
posterior uveitis (retinochoroiditis), which sometimes results in severe vi-
sual loss. Repeated attacks of eye inflammation may cause irreversible
impairment of visual function. In recent years, TNF inhibitors have been
used with the effect that the prognosis of visual acuity in patients has im-
proved markedly. Nonetheless, there are cases in which visual function is
impaired due to uncontrolled inflammation. It is difficult for the clinician
to obtain enough data and knowledge for the treatment of this rare disease
with lesions in multiple organs. Therefore, we recently published a com-
prehensive clinical practice guideline for BD with the aim of achieving
standardization of BD treatment. We established recommendations for a
total of 150 clinical questions (CQs), which are required in clinical prac-
tice. Algorithms for treating an incidence of BD are provided based on the
results of these CQs.
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Specific autoantibodies detected in patients with idiopathic inflamma-
tory myopathies
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Idiopathic inflammatory myopathies (IIMs) are a disease group char-
acterized by proximal muscle weakness and myalgia due to muscle inflam-
mation. [IMs include polymyositis (PM), dermatomyositis (DM) and in-
clusion body myositis (IBM). If one has typical cutaneous lesion such as
Gottron’s sign or papules or Heliotrope rash, the patients is diagnosed as
DM. However, it has been well known that some patients only show typi-
cal skin manifestations without or mild muscle inflammation with no ob-
vious muscle symptoms and these patients are defined as amyopathic DM
(ADM) or clinically ADM (CADM) as they have no muscle weakness or
myalgia clinically. Previous studies revealed that autoantibodies directed



against nuclear or cellular components are found in patients with 1IMs.
Most of these autoantibodies are found exclusively in patients with this
condition and are called myositis-specific antibodies (MSAs). Antibodies
against aminoacyl tRNA synthetases (ARS) such as anti-Jo-1 antibody,
signal recognition particle (SRP) or Mi-2 have been found in early times
and are well-established PM/DM specific antibodies. In the 2000s, addi-
tional autoantibodies specific for IIMs have been discovered and reported
by several investigators. Although clinical manifestations of [IMs are ex-
tremely diverse as well as response to treatment and prognosis of muscle
disturbance itself and complicating other organ involvement, these novel
MSAs have proven useful for precise diagnosis, treatment selection, prog-
nosis prediction, and classification of I[IM patients into clinical entity.
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Pulmonary arterial hypertension associated with connective tissue
diseases
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Pulmonary arterial hypertension (PAH) is complicated more frequent-
ly with systemic sclerosis (SSc), systemic lupus erythematosus (SLE), and
mixed connective tissue disease (MCTD) than in other connective tissue
diseases. Since 20 years ago, vasodilators with high specificity for pulmo-
nary arteries have been developed and the treatment of PAH have been
remarkably improved. At the same time, basic research on idiopathic PAH
has been activated, and the difference in pathological findings from con-
nective tissue diseases (CTD)-associated PAH has been demonstrated
from the pathological aspect as well as from the aspect of drug effect.
Furthermore, it has become clear that even with CTD-associated PAH,
PAH associated with SSc have different pathological conditions form PAH
associated with other CTDs. It is important to carry out treatment accord-
ing to the pathological condition. In PAH associated with SLE and MCTD,
a combination of corticosteroids and immunosuppressive drugs is used
according to the treatment of vasculitis. Treatment for this pulmonary ar-
tery is highly effective, and the prognosis for PAH associated with SLE
and MCTD is currently improving. At the same time, not only the immu-
nosuppressive drug but also one of the endothelin receptor antagonist
(ERA) and the phosphodiesterase 5 inhibitor (PDESi), which are PAH
therapeutic agents is combined. On the other hand, the treatment of SSc-
PAH is performed by combining three types of vasodilators, ERA, cGMP
enhancer and cAMP enhancer, which are PAH therapeutic agents. Consid-
ering the pathological condition, combined use of anti-fibrotic therapy is
desired, but at present, there is no effective treatment method. If treatment
is started after the subjective symptoms have worsened according to the
conventional diagnostic criteria, the prognosis for SSc-PAH is poor.
Therefore, it is necessary in the current treatment strategy to make a diag-
nosis at the earliest possible stage and start treatment.
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Key points for adult rheumatologists to successfully treat patients with
pediatric rheumatic diseases
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Pediatric rheumatic diseases are extremely rare when compared to
adult rheumatic diseases. The number of patients with rheumatoid arthritis
is about 600,000 to 700,000, while the number of pediatric patients with
juvenile idiopathic arthritis (JIA) is around 5000. Similarly, the total num-
ber of patients with systemic lupus erythematosus (SLE) is about 60,000
to 100,000, but the number of patients under 15 years old is about 1,500.
Fewer than 100 pediatric specialists have a board of rheumatology, and
there are still many areas absent pediatric rheumatologists. In many areas,
pediatric rheumatology patients are treated with the help of adult rheuma-
tologists. Fortunately, with the exception of some diseases, the disease
structure is similar in children and adults. In fact, in children as well as in
adults, JIA (rheumatoid arthritis), SLE, and dermatomyositis/polymyositis
are the most common, in that order. Thus, experienced adult rheumatolo-
gists can treat patients with pediatric rheumatic diseases with the help of a
pediatrician, bearing in mind several points. In order for adult rheumatol-
ogists to better treat pediatric patients, they should know: 1) the differenc-
es between adult and pediatric patients, 2) the goals of treatment in chil-
dren, 3) the use, tolerability, and side effects of drugs in children, 4)
transitional care and the medical support system, and 5) the meaning and
pleasure of caring for pediatric patients. In pediatric patients, growth retar-
dation due to steroids should be noted. In pediatric patients, growth retar-
dation caused by steroids should be noted. I would like to emphasize the
need for the aggressive introduction of immunosuppressive drugs and bio-
logics for the reduction of steroids. In addition, it is important to reduce
chronic damage as much as possible, as lifelong treatment is often re-



quired. This seminar will focus on JIA and SLE and discuss what adult
rheumatologists should be aware of when treating pediatric rheumatic pa-
tients.

MTE3

Intravital multiphoton imaging dissecting bone cell dynamics in vivo
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During the last decade, intravital optical microscopy has launched a
new trend in the field of biology. By using this advanced imaging tech-
nique we have established a new system for visualizing in situ behavior of
a diversity of living cells within intact tissues and organs. Among them, we
succeeded in visualizing the various dynamic phenomena within bones
and joints, where various kinds of immune cells are produced and func-
tioning although poorly analyzed by conventional methodology such as
histological analyses with decalcified sections. We have so far identified
the real modes of migration, differentiation and function of bone-destroy-
ing osteoclasts, special kind of macrophages responsible for bone and joint
erosions. Moreover, based on the observation of pathological bone de-
struction, we could identify a novel subset of osteoclast specifically in-
volved in inflammatory bone erosion. In this presentation I will present the
recent update on intravital imaging studies on bone and immune systems
for clarifying in vivo behaviors of cell dynamics.
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Corticosteroids and psychiatric symptoms
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Corticosteroids are widely used as a therapeutic drug in various dis-
eases including autoimmune diseases such as systemic lupus erythemato-
sus (SLE) and rheumatoid arthritis (RA). On the other hand, there are
many side effects associated with corticosteroids. It has already been re-
ported that corticosteroids can cause psychiatric symptoms for more than
50 years, which are side effects that cannot be overlooked clinically. These
side effects, also called corticosteroid-induced neuropsychiatric disorders
(CIPD), are symptoms that appear within 8 weeks after the introduction or
increase of corticosteroids, and completely recover in the process of re-
ducing corticosteroids. Its occurrence rate is affected by various factors
such as the patient’s underlying disease and corticosteroid usage, but it has
been reported to be about 3 to 10%. The psychiatric symptoms that can be
induced range from mood symptoms such as insomnia, depression, hypo-
mania and mania, psychotic symptoms such as hallucination and delusion,
delirium, panic attacks and cognitive impairment. There are reports that
suicide-related behavior has a hazard ratio of about 7 with the first use of
corticosteroids. Furthermore, since autoimmune diseases themselves can
also cause psychiatric symptoms, it is often difficult to distinguish whether
psychiatric symptoms appear due to autoimmune diseases or corticoste-
roids. For example, in SLE, neuropsychiatric symptoms called neuropsy-
chiatric systemic lupus erythematosus (NPSLE) appear at a high rate, and
the symptoms are as diverse as CIPD. The frequency of NPSLE in SLE
patients is estimated to be over 50%. Based on the above findings, when
treating autoimmune diseases, it is necessary to pay attention to the ap-
pearance and exacerbation of psychiatric symptoms, so it is desirable to
understand psychiatric symptoms.
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Essential basic knowledge for clinical use of ultrasound examination
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Department of Orthopedic Surgery, Osaka City University Graduate School
of Medicine, Osaka, Japan

Conflict of interest: None

Recently, the usefulness of ultrasonography has been widely recog-
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nized in the management of theumatoid arthritis. The ultrasound examina-
tion is useful in all situations such as diagnosis, the evaluation of treatment
efficacy and management under remission, but the most useful is at the
time of early diagnosis and differential diagnosis. However, it is also true
that the ultrasonography is an examination whose result may be affected
by the settings of the equipment and the sonographer’s skills. In order to
maximize the potential of ultrasound examination, it is necessary to under-
stand the standard settings such as frequency of the probe in grayscale and
power Doppler, gain and focus. An most important scanning skill is to take
an image while keeping the gel layer without pressing the probe against
the skin, particularly in a shallow part from the body surface such as a
peripheral small joint or a tendon enthesis. This skill is very important in
order not to underestimate synovial thickening and power Doppler signals
that increased inside and/or outside of the joint. Furthermore, pathological
findings in ultrasonography are not only intra-articular synovitis, but also
include multiple findings including tendon and ligament enthesitis, teno-
synovitis and calcification in the cartilage and cartilage surface. It is essen-
tial knowledge for differential diagnosis to understand how these patho-
logical findings are seen in which disease, and that it may or may not be
diagnosed only by ultrasound findings. In order to understand these things
efficiently, this seminar is planned to give a lecture with live demonstra-
tion by using real ultrasound machine. I would be pleased that who want
to start ultrasonography from now join this seminar.
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Essential Medical Statistics for Clinical Research
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In this seminar, essential concepts of medical statistics will be intro-
duced including 1. meaning of p-values and their pitfalls 2. P-value adjust-
ment for multiple comparisons 3. how to select proper statistal tests 4.
sample size computation 5. analyzing real-word data with adjustment for
confounding.
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Remission in RA
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Remission is the desirable outcome for all new patients with RA. This
end-point is increasingly achieved especially with T2T approach, and he
talk will discuss how to optimize remission rates. Guidance for managing
patients with RA who achieve clinical remission =6 months with conven-
tional synthetic disease-modifying anti-rheumatic drugs (csDMARDs) is
imprecise. Recommendations for these patients are to taper (with the aim
of potentially stopping) csDMARDs, although without specific advice on
how to proceed, as there is currently no validated biomarker permitting
prediction of sustained remission. New data using biomarkers will be de-
scribed enabling prediction of who can successfully taper. Tapering of pa-
tients in remission on bDMARDs has been widely documented and will be
reviewed. The talk will provide practical guidelines of how to best manage
this situation.
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Better understanding of rehabilitation and custom orthotic interven-
tions in treatment of patients with rheumatoid arthritis useful or
rheumatologist of physician
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Treatment modalities for rheumatoid arthritis (RA) that contains edu-



cation for understanding the disease and managing daily living, pharmaco-
logical treatment, surgical treatment, rehabilitation and care should be
timely informed and performed to patients with RA. There are several
important notes for rehabilitation and custom orthotic interventions. The
first is having both viewpoints of joint protection/energy conservation and
improvement of physical activity. Joint protection/energy conservation is
to remove the burden on inflamed/damaged joint. Typical examples are
using a wrist orthosis for joint stabilization or using proximal large joints
and both extremities for heavy physical work. It is important to restrict a
use of cane in case of walking disability, since it could cause the physical
destruction in wrist and shoulder joints of non-weight bearing joint. Walk-
ing disability of patients with RA should be treated with accurate diagnosis
of disturbance in gait and surgical intervention if necessary. This is the
time for rheumatologist of physician to consult the rheuma-foot and ankle
surgeon, spine surgeon or joint surgeon. As to improvement of physical
activity, ring splint for swan-neck or button-hole deformity of finger, and
adjustment of footwear and insole interventions for forefoot deformity are
helpful. The second is that rehabilitation and custom orthotic interventions
are standard approach for improvement of physical activity of the patients
with RA through his/her life-span. EULAR recommendation mentioned
that physical activity interventions are standard care and include the be-
havioral change techniques self-monitoring, goal setting, action planning,
feedback and problem solving with strength of recommendation A and
category of evidence 1A. Recently SARAH randomized controlled trial
showed that a tailored exercise regimen for hand and upper limb is effec-
tive in restoration and retaining of hand function. The third is improve-
ment and reinforcement for provision of information regarding surgical
intervention for physical activity improvement. Multidisciplinary infor-
mation could provide the patients with informed and voluntary decision
making from several therapeutic alternatives and contribute his/her long
life-plan in the era of centenarians.
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Anatomical factors involved in finger deformities in patients with
rheumatoid arthritis
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In the era of biologic agents, the number of cases with severe joint
destruction such as arthritis mutilans has dramatically decreased. Howev-
er, it should be noted that “joint deformation” and “joint destruction” are
not synonymous. Finger joints and wrist joints are the most commonly
affected joints in rheumatoid arthritis, and joint swelling due to synovitis
occurs early in the onset. It is possible to prevent joint destruction by ad-
ministrating strong medications such as biologic agent from the early on-
set of disease. However, when the joint swells, the tendons and ligaments
surrounding the joint have already been stretched by the swelling. Physi-
cians involved in rheumatoid arthritis patients must recognize that these
“soft tissue imbalances” are an important factor in “joint deformation”. In
rheumatoid arthritis, the fingers exhibit various deformations. The finger
deformation is mainly caused by an imbalance of the extensor mecha-
nisms. It is desirable to intervene at an appropriate time, since leaving the
deformation causes irreversible contractures. The purpose of this program
is to understand the finger deformation of rheumatoid arthritis.
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Steroid Today
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Although steroids have been clinically used for 70 years, they are still
important therapeutic agents in a wide variety of rheumatic diseases. No-
tably, steroids are indicated for COVID-19 and Duchenne muscular dys-
trophy. So far, the science of steroids has made remarkable progress by the
advanced technology; identification of steroid receptor GR, elucidation of
mechanism of action and side effects of steroid, etc. GR is a member of the
nuclear receptor superfamily, and it was revealed that the essential mech-
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anism of steroid action is GR-mediated regulation of gene expression.
That is, the essence of steroid therapy is “artificial gene expression control
targeting GR”. Since GR is present in all nucleated cells, the action and
side effects of steroids are considered to be inseparable in principle. By the
way, sex steroids and vitamin D have the same principle of action, but their
receptors are significantly different from steroids in that they are expressed
specifically in particular target tissues. Although there were developments
of various synthetic steroids with weakened electrolyte-retaining action
and introduction of pulse therapy, we can hardly realize that the steroid
science has been clinically fed back. In the real world, physicians still
carefully consider the optimal steroid therapy for each disease, patient, and
condition, relying on the disease treatment guidelines that have been de-
veloped based on the vast amount of past experience. In addition, the
emergence of new modalities such as biologics has changed the position-
ing of steroids. However, recently, there have been promising develop-
ments in the field of steroid research. The omics analysis and bioinformat-
ics facilitate closing the gap between basic steroid research and clinical
practice. Given such progress in steroid science, I would like to introduce
recent topics and discuss with you about the problems of steroid therapy
and their solutions.
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Autoinflammatory syndromes are hereditary diseases in which inflam-
mation is the main pathology. Familial Mediterranean fever is a rare dis-
ease with a prevalence of approximately 1 in 100,000, while other autoin-
flammatory syndromes are extremely rare with a prevalence of about 0.1
in 100,000. However, it is important for rheumatologists to know the exis-
tence of autoinflammatory syndromes because early diagnosis can prevent
complications of organ damage and improve patient QOL. In this Meet the
expert session, we will focus on the diagnosis of autoinflammatory syn-
dromes, especially genetic testing, which is not familiar to rheumatolo-
gists, and discuss various aspects of autoinflammatory syndromes, includ-
ing treatments and information on newly identified autoinflammatory
syndromes.
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Suppression of the immune response is essential for the treatment of
rheumatic diseases. Patients with rheumatic diseases are therefore at in-
creased risk of infection. The management of patients with rheumatic dis-
eases is more difficult than infections in patients without rheumatic diseas-
es. What are the causes of this “difficulty”? First, the immune response is
suppressed because of the treatment of the underlying disease, and the in-
flammatory response cannot be relied upon to diagnose infection. For ex-
ample, if the serum C-reactive protein level is not high, or if the patient
does not have a fever, an infection can be difficult to rule out. And it is not
possible to predict the presence of an infection based on the inflammatory
response alone. Another reason for the “difficulty” is that it is difficult to
determine whether the inflammation is due to an infection or a rheumatic
disease. For example, if pneumonia is found, it is difficult to immediately
distinguish whether it is infectious pneumonia or pulmonary lesions of
rheumatoid arthritis. In addition, opportunistic infections caused by un-
common pathogens may occur, which contributes to the difficulty in man-
agement. In addition to common bacteria, physician must also consider the
presence of mycobacteria, fungi, viruses, and sometimes even protozoa.
What can be done to confront these difficulties? The key is to know how to
treat infections in immunocompromised patients. It is important to know
what type of immunodeficiency the patient has, and to recall the microor-



ganisms that are characteristic of each type. Knowing these principles will
greatly simplify the management of infectious diseases in patients with
rheumatic diseases.
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The indirect immunofluorescence assay on HEp-2 cells has long been
used to detect antinuclear antibodies (ANA), and the results have been
classified into five patterns; peripheral, homogeneous, speckled, nucleolar
and centromere. This classification, however, needs to be revised accord-
ing to the increase of our knowledge of novel antibodies including those
reactive to the cytoplasmic antigens, and the relevance to clinical patholo-
gy. In this situation, International Consensus on ANA Patterns (ICAP)
committee elaborated the first international consensus on standardized
nomenclature of antinuclear antibody HEp-2 cell patterns in 2015 (Front
Immunol, volume 6, article 412). The clinical relevance of this new classi-
fication has been discussed (Ann Rheum Dis 2019;78:879), and expected
to become popular in clinical environment. In addition, since new classifi-
cation criteria for systemic lupus erythematosus defined positive ANA (a
titer of 1:80 or higher on HEp-2 cells or an equivalent positive test) as a
required entry criterion (Arthritis Rheumatol 2019;71:1400), significance
of the ANA test seems to be re-evaluated. Recently, automated solid phase
immunoassays which use a plate, bead or membrane coated with a series
of representative purified or recombinant nuclear antigens have been intro-
duced into clinical laboratories, and discussion about the merits and de-
merits of these innovative methods and a classical HEp-2 assay have been
reported one after another. On the other hand, progress in basic immunol-
ogy have gradually revealed molecular mechanisms of innate immunity
since the beginning of this century. Antinuclear antibodies exist in the pe-
ripheral blood as immune complexes formed with nuclear auto-antigens
released from dead cells. When monocytes, macrophages, dendritic cells
or vascular endothelial cells endocytose the antibodies, sensors such as
Toll-like receptors, AIM2, or cGAS recognize the attached nucleic acids
and lead to activation of the downward pathways. These mechanisms are
speculated to be involved in the pathogenesis of various connective tissue
diseases and further progress to reveal the overall picture is eagerly ex-
pected.
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Spondyloarthritis (SpA) includes axial spondyloarthritis (axSpA),
psoriatic arthritis, reactive arthritis, and inflammatory bowel disease-asso-
ciated SpA, whose inflammation primarily occur in enthesis. axSpA is a
disease concept proposed by the Assessment of SpondyloArthritis Interna-
tional Society (ASAS), includes non-radiographic axSpA (nr-axSpA), and
commonly used as a name of the disease. Although the classification crite-
ria for axSpA can make early diagnosis of axSpA, it is observed very often
that nr-axSpA does not develop to radiographic axSpA (r-SpA). Further-
more, false positive in MRI is well known, and fat metaplasia on MRI has
become important for the diagnosis. The disease burden of nr-SpA equal to
r-SpA indicates requirement of appropriate treatment. However, axSpA
should be carefully diagnosed with using ASAS criteria. The difficulty
with diagnosis of axSpA may cause late diagnosis, and also overdiagnosis
and overtreatment. Therefore, it is necessary to know the details on ASAS
criteria and the differential diagnosis, and following after the diagnosis is
also important. It is noted that other SpA can cause axial disease. The
progression of axial disease is various among patients, and it is unclear
how extent of spinal ankylosis can be inhibited with current medication.
The risk factors, existence of syndesmophytes, HLA-B27, male, high in-
flammatory makers, smoking, have been reported. The decision of step-up
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treatment is mostly made by the clinical symptoms. In this lecture, [ would
like to review diagnosis and management of SpA, mainly axSpA.
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Many healthcare professionals have difficulty with patients who “can-
not decided” no matter how many times they explain the purpose of treat-
ment, its effects, side effects, or who choose treatment methods with high
risk and uncertain effects at the end of life. Behind this “miscommunica-
tion” of communication between the patient and the healthcare profession-
al, the decision-making that both the healthcare professional and the pa-
tient are rational and that the correct decision can be made if the correct
information is available. It is considered that there is a system design that
presupposes such rationality. Behavioral economics is a discipline that un-
ravels the “framework of irrational thinking when a person makes a deci-
sion” (bounded rationality), and solves problems related to human deci-
sion-making on the premise of that. In medical communication, various
biases of both medical staff and patients are the cause of miscommunica-
tion. Therefore, it is possible to identify and correct it from the viewpoint
of behavioral economics. What is important in this correction is the con-
cept of libertarian paternalism. This is attracting attention as a concept that
leads to better decision-making while respecting individual freedom of
action and choice by combining both libertarian-based self-determination
and paternalism well. In libertarian paternalism, the designer of choices
who is responsible for organizing and arranging the context in which peo-
ple make decisions is called the Choice Architect. In the case of medical
care, the medical staff is the choice architect. The mechanism for promot-
ing decision-making and behavior change, including this choice architect,
is called NUDGE. In this lecture, I will explain Nudge as a mechanism to
promote decision-making and behavior change based on a specific bias in
order to make communication in the current medical situation smoother
and more productive, using actual cases, including ethical issues in the
theory and implementation.
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Many physicians find it challenging to examine patients who wish to
have a baby or are pregnant. As a Rheumatologist, it is unavoidable that he
or she will treat women of childbearing age. Rheumatologists lack basic
knowledge of pregnancy. It is even more challenging to know the effects
of pregnancy on diseases and their effects on pregnancy. In patients with
autoimmune diseases, the continuation of medication is often necessary. In
the past, the choice may have been stopped taking medications during
pregnancy to fear the risks of causing fetal abnormalities. It is now prefer-
able to consider the mother and child’s risks of not receiving treatment and
weigh the fetus’s risks from the medication against the fetus’s risks. Can
the medication you are administering be used in pregnant women? What if
a patient gets pregnant after taking a “contraindicated” drug in the Preg-
nant Woman section of the package insert? In this lecture, I will answer the
above questions and explain the knowledge of obstetrics that we need to
know to treat patients who wish to have an enthronement or who are preg-
nant without hesitation, the general theory of pregnancy and collagen dis-
ease, and even the use of medications used for collagen disease during
pregnancy.
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In this lecture, I would like to review the Interstitial lung disease (ILD)
which has recently been attracting attention from the viewpoints of diag-
nosis, treatment, and prognosis. ILD includes various diseases with known
causes such as ILD associated with connective tissue disease (CTD), hy-
persensitivity pneumonitis, etc., and a group of unknown causes named
idiopathic interstitial pneumonia (IIPs). In addition, provisional diagnosis
using certainty has come to be used for a group of patients for which a
definitive diagnosis cannot be obtained because of inadequate clinical data
or major discordance between clinical, radiologic, and pathologic findings
(unclassifiable ILD). In CTD, respiratory manifestation is extremely im-
portant as a prognostic factor and is still the leading cause of death in pa-
tients with RA, SSc, PM/DM and MCTD. ILD is the most common respi-
ratory manifestation in CTD and has the greatest impact on survivals.
Furthermore, if respiratory manifestations are observed during the courses
of immunosuppressive therapy, including corticosteroids, immunosup-
pressive drugs, and molecularly targeted drugs, it is necessary to consider
not only the lesions due to the disease itself, but also the manifestations
due to other causes such as infections and drug-induced lung injury. In
addition, although a disease-specific mechanism is important in the early
phase of ILD disease, recent studies demonstrated a shared perpetuating
fibrotic process regardless of initial cause or trigger, and for such latter
progressive fibrosis phase, antifibrotic drugs are reported to be effective.
Because anti-inflammatory therapy is often the basis for CTD-ILD, it will
be crucial to use it properly with anti-fibrotic drugs. Therefore, CTD-ILD
is an important issue for both pulmonologists and rheumatologists from
the viewpoint of diagnosis, treatment/management, QoL, and prognosis,
thereby leading to the publication of “The guide for the diagnosis and
treatment of CTD-ILD 2020”.
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Total shoulder arthroplasty update (from anatomical to reverse shoul-
der arthroplasty)

Yuichi Nagase', Masashi Naito!, Sakae Tanaka?, Kazuya Tamai®
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The characteristics of rheumatoid shoulder was rotator cuff insuffi-
ciency or tears owing to the The characteristics of rheumatoid shoulder
was rotator cuff insufficiency or tears owing to the invasion of synovitis
and osteoclasts into a bare area. Anatomical total shoulder arthroplasty
(TSA) in the destructive rheumatoid shoulders with cuff insufficiency usu-
ally makes patients pain relief but never gets good satisfaction for range of
motion. Therefore, the treatment for that bothers orthopaedic surgeons for
ages. The history of TSA was started in 1893 and mono-block prosthesis
was developed in 1050, however, restoration of anatomical kinematics
was limited. Subsequently, modular and eccentric humeral head were in-
vented. Recent device can choose glenoid component according to its cur-
vature. However, there are few patients with RA who are suitable for ana-
tomical TSA since most of them have rotator cuff insufficiency. Reverse
shoulder arthroplasty (RSA) was invented in 1986 by Paul Grammont and
it enables patients with cuff tear arthropathy (CTA) to recover use of the
deltoid muscle through the medialization of the center of rotation and
lengthening of the deltoid muscle. The long-term outcomes of RSA in cuff
tear arthropathy (CTA) showed satisfactory results and Several reports re-
cently showed that the short and mid-term outcomes of RSA in patients
with RA were comparable to that in CTA. Early design of the Grammont
type RSA have minor complication such as scapular notching. The next
generation device was invented to have lower neck-shaft angle to decrease
scapular notching and can lateralize humerus to use internal and external
muscle effectively and choose glenoid inferior offset to decrease scapular
notching. Recent advances in the treatment of RA have increase treatment
options for rheumatic shoulder and that will make improvement of ADL
and QOL in these patients if that kind of options were gradually recog-
nized among rheumatologist and orthopaedic surgeon.
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Differential diagnosis of arthritis in the elderly in daily practice
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For rheumatoid arthritis (RA), availability of various oral DMARDs
including MTX and biological products has increased treatment options,
improving both short-term and long-term outcomes and QOL. Appropri-
ately-tailored treatment of individuals with RA in daily practice, however,
depends on an accurate differential diagnosis which includes other autoim-
mune diseases, but is still often based on experientially-derived clinical
judgement. A recent systematic literature review reported that the 2010
ACR/EULAR RA classification criteria have a moderate specificity of
61% (1), suggesting that clinical application of these criteria are only valid
after careful consideration of alternative diagnoses. In this session, we aim
to characterize the distinguishing clinical features of competing autoim-
mune and musculoskeletal diseases, especially focusing on the elderly
population, helping us to avoid both under-diagnosis and misdiagnosis of
RA, an otherwise treatable disease, and emphasizing the need for early
diagnosis and its differential diagnosis. References 1. Radner H, et al. Ann
Rheum Dis 2014; 73: 114-23
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Efficient strategy of data accumulation and analyses for medical doc-
tors in rheumatology
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Advancement of data processing by CPU and expansion of datastor-
age has been helping medical knowledge to expand in anunprecedented
scale. A doubling time of medical knowledge was 3 and a half years in
2010 and was estimated to be 73 days in 2020. There is a huge demand to
efficiently and accurately accumulateand analyze medical data especially
under the view point of medical doctors working in hospitals and seeing
the patients. To achieve this goal, this lecture aims to help participants -to
recognize critical points to accumulate data (relevant to study design) -to
understand basics and pitfalls in data analyses -not to get caught by p-val-
ues regardless of their significance -to recognize importance of confidence
intervals -to understand why a direction of effect size is important -to un-
derstand what overfitting is -to understand differences and similarities
among statistical models
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Difficult-to-treat RA
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The sufficient methotrexate use and the introduction of bDMARDs
and/or tsDMARDs (JAK inhibitors) has resulted in significant advances in
treatment strategies for rheumatoid arthritis (RA). In the IORRA cohort,
the proportion of the patients who achieved DAS28 remission increased
from 8.4% in 2000 to 61.7% in 2020. On the other hand, despite these
advances in RA treatment, there is still a population of RA patients with
moderate or high disease activity. Appropriate treatment of these patients
is considered to be unmet needs. Different various concepts exist on diffi-
cult-to-treat RA, such as refractory RA, multidrug-resistant RA, persistent
active RA, or failed treatment goals. Depending on the criteria used, the
estimated prevalence of difficult-to-treat RA from 5% to 20%. Since uni-
form terminology and a clear definition for these patient groups are lack-
ing, a EULAR Task Force was established to derive comprehensive rec-
ommendations addressing unmet needs in the management of difficult-
to-treat (D2T) RA. The EULAR definition for D2T proposed in 2020 was
as follows; (1) Treatment according to EULAR recommendation and fail-



ure of =2 bDMARDs/tsDMARDs (with different mechanisms of action)
after failing csDMARD therapy; (2) presence of at least one of the follow-
ing: at least moderate disease activity; signs and/or symptoms suggestive
of active disease; inability to taper glucocorticoid treatment; rapid radio-
graphic progression; RA symptoms that are causing a reduction in quality
of life; and (3) the management of signs and/or symptoms is perceived as
problematic by the rheumatologist and/or the patient. At this Meet the Ex-
pert, we will first share the process leading up to the definition of D2T RA
and the content of this definition. In addition, I would like to explain vari-
ous issues that can contribute to D2T RA such as refractory RA, multi-
drug-resistant RA, complications, and medication adherence, using data
from registries include the IORRA cohort and clinical trials.
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Learn about advances in SLE treatment
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Systemic lupus erythematosus (SLE) exhibits a diverse clinical course
and organ damage due to its complex pathology. In 2014, a Treat-to-target
(T2T) recommendation was proposed, which is a strategy for regularly
adjusting treatment with the disease indicators. Remission and LDA have
been proposed as targets for treatment in SLE. For patients who achieve
remission or LDA, the target progresses to the maintenance of remission.
In SLE, an adequate intensity of treatment should be provided to control
disease activity as early as possible. In Japan, hydroxychloroquine (HCQ),
mycophenolate mofetil (MMF), and belimumab, a fully human anti-BAFF
monoclonal antibody, have been covered by insurance for several years.
These drugs have enabled the practice of T2T in line with global standard
treatment algorithm of SLE. In 2019, guidelines for SLE treatment were
also formulated in Japan, and treatment policies classified by pathological
condition were shown. However, at present, the 10-year survival rate of
SLE is 90%, and considering that the age of onset is young, further im-
provement in prognosis is desired. In this talk, I will also mention the de-
velopment status of molecular-targeted drugs, which are expected to be
launched as new treatment options. In addition, I would like to think about
better SLE treatment practices with participants while presenting actual
cases.
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Innate immunity up to date
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Immune system is composed of innate immunity and acquired immu-
nity. In addition, innate lymphocytes and innate T cells attracted attention
as bridging cells between these two components. Bechet’s disease as well
as psoriasis and spondylitis are characterized by the inflammation mediat-
ed by innate cells and T cells without the detection of specific autoantibod-
ies. A variety of inflammatory cytokines including TNF-a are involved in
the inflammation. This lecture overviews the basic idea of how innate im-
munity and innate T cells work in the inflammation.
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Positioning of Apremilast in the Treatment of Behcet’s Disease
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Behcet’s disease is a disease that causes chronic recurrent inflamma-
tion such as oral aphthous ulcer, genital ulcer, and uveitis. It is thought that
activation of innate immunity such as hyperneutrophil function is involved
in the pathological condition, and in recent years, it has come to be regard-
ed as an autoinflammatory disease. Furthermore, although a high associa-
tion with HLA-BS51 has been known for a long time, recently since
HLA-B51 and ERAP-1 are epistatic, the concept of MHC-1-opathy has
been proposed along with ankylosing spondylitis and psoriatic arthritis
which have the same MHC-1 as the susceptibility gene. Behcet’s disease,
which can lead to blindness from uveitis, has long been designated as a
specific intractable disease in Japan, but other than uveitis, the symptoms
that plague Behcet’s disease patients are painful and recurrent. It is an in-
traoral aphthous ulcer. Oral aphthous ulcer is almost inevitable in patients
with Behcet’s disease, and often consults a medical institution as the first
symptom. Symptoms relieved spontaneously and exacerbated repeatedly,
and the patient’s QOL may be significantly impaired. In the past, topical
corticosteroids were applied topically. In the case of refractory disease,
colchicine and corticosteroids were also taken orally. In 2019, apremilast
was newly approved for oral ulcers caused by Behcet’s disease, which is
ineffective with local therapy. Apremilast is a drug that selectively inhibits
PDE4, which is an intracellular second messenger, and increases the con-
centration of intracellular cyclic AMP (cAMP) to suppress intracellular
signal transduction. As a result, protein kinase A (PKA) is activated and
AP-1 (activator protein 1), which is a transcription factor, is activated from
the phosphorylation of CREB (cAMP responsive element binding pro-
tein), and IL-10, which is an anti-inflammatory cytokine, it raises the ini-
tial valve and exerts an anti-inflammatory effect. In addition, CREB disso-
ciates CEB (CREB binding protein) required for the activity of NF-xB
(nuclear factor kB) and suppresses the transcriptional activity of NF-«B,
thereby reducing the production of inflammatory cytokines. Currently,
apremilast is the only approved oral drug for Behcet’s disease and is indi-
cated for oral aphthous ulcer, but its mechanism of action is expected to be
effective for symptoms other than oral aphthous ulcer. Future clinical data
is awaited.
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Guidepost for remission shown by the SELECT studies
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While more than half of patients with rheumatoid arthritis (RA)
achieve clinical remission, the remaining patients do not because of inher-



ent problems in the clinical evaluation, significant limitations in treatment
options due to complications, relative insufficiency of the doses of thera-
peutic drugs for highly active diseases, and special conditions refractory to
disease-modifying antirheumatic drugs (DMARDs) with various mecha-
nisms of action. Clinical remission is an important target from the view-
point of patient’s quality of life and work productivity, and therefore, the
elucidation/clarification of the reasons for non-achievement of clinical re-
mission is the first step for the management of “difficult-to-treat” patients.
Upadacitinib (UPA) is a Janus kinase (JAK) inhibitor, and 15 mg once
daily is the optimal starting dose for Japanese RA patients from the
risk-benefit standpoint. Based on the results of domestic and overseas
studies of the SELECT series, UPA showed favorable efficacy in various
RA patient groups who were eligible to be enrolled in clinical trials (SE-
LECT-EARLY, -COMPARE, -NEXT, -SUNRISE, -BEYOND), and the
efficacy of UPA monotherapy was similar to that of UPA combination ther-
apy with conventional synthetic DMARDs (SELECT-EARLY, -MONO-
THERAPY). Currently, the real-world outcomes in accordance with the
package insert and the proper use guide for all-case post-marketing sur-
veillance by the Japan College of Rheumatology have been accumulated
in Japan. These will provide meaningful evidence on the clinical signifi-
cance of the relatively high selectivity to JAK1, and the indication of the
daily 7.5 mg dose, which is unique to Japan, as well as its comparison with
the standard 15 mg dose in terms of safety and effectiveness. For the latter
issue, the long-term result of the SELECT-SUNRISE is the only evidence
available to date. Further discussion will be awaited on the positioning of
biologics and JAK inhibitors in remission induction of RA.
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Innovative strategies for the treatment of patients with rheumatoid
arthritis
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The main goals of treatment for RA are to alleviate pain, prevent or
limit joint damage, optimize quality of life, avoid complications of thera-
py, and improve or preserve function. Remission, once a purely hypothet-
ical consideration, is now considered to be an appropriate and attainable
goal, largely because of the introduction of new therapies, and new treat-
ment paradigms. There are an impressive number of established therapies
available currently for the treatment of RA, with additional treatments
available each year. Biologic agents, particularly inhibitors of tumor ne-
crosis factor (TNF), have changed the treatment paradigm for RA. Addi-
tional biologic agents include the B-cell targeting anti-CD20 monoclonal
antibody rituximab, the T cell costimulatory molecule inhibitor abatacept,
and two monoclonal antibodies targeting the IL-6 receptor, tocilizumab
and sarilumab. Biologic agents have different mechanisms, methods of
delivery, and potential side effects. A patient who does not respond to or
cannot tolerate one may still have a good outcome with another. Although
they are commonly used in combination with methotrexate, biologic
agents usually are not given in combination with each other, because this
approach may increase risk without much increase in benefit. Because bi-
ologic agents modulate part of the immune response, there is concern
about potential side effects related to impaired immune function, such as
increased risk of minor and serious infections and secondary malignan-
cies. The newest group of RA therapies are jakinibs. These agents inhibit
kinase within the Jak kinase family (JAK1, JAK2, JAK3, Tyk 2). World-
wide, there are currently 5 jakinibs approved for RA: tofacitinib, barici-
tinib, upadacitinib, pefcitinib and filgotinib. Growing experience with
these agents has established their efficacy in RA, and further research and
experience using them will optimize their use.
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Pathogenesis and Treatment Strategies for SLE and Lupus Nephritis
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Systemic lupus erythematosus (SLE) is a systemic inflammatory dis-
order caused by immune abnormalities of T and B cells. There are many
causes for the onset and disease activity, and genetic predisposition, envi-
ronmental factors, and the hormonal environment are thought to influence
the disease. The complex pathogenesis of SLE involves multiple cellular
components of the innate and immune systems, the presence of autoanti-
bodies and immune complexes, the involvement of the complement sys-
tem, dysregulation of several cytokines including type I interferon, and
impaired nucleic acid clearance after apoptosis. Lupus nephritis (LN) has
been reported to occur in 40-50% of patients with SLE (Nat Rev Dis Prim-
ers. 2020 Jan 23;6 (1):7.). In clinical trials, only 30-50% of LN patients
achieve remission, and 10-20% of patients develop the end-stage renal
disease (ESRD) within 10 years of diagnosis. The ultimate goal of LN
treatment is to preserve normal kidney function in the long term and to
achieve this goal, and it is crucial to ensure the induction of remission and
prevention of relapse. Until now, the therapeutic target of LNs has been
immune cells, mainly T and B cells. Localized inflammatory cell infiltra-
tion through cytokines and chemokines produced by these immune cells,
and mesangial cell proliferation via autoantibodies and complement, and
altered podocyte function are essential as a pathogenic mechanism of LN.
In the last 30 years, steroids and immunosuppressants have improved the
life prognosis of SLE, and the 5-year survival rate in Japan is considered
to be more than 95%. Furthermore, in recent years, biologics such as my-
cophenolate mofetil, belimumab, as well as hydroxychloroquine, have
been approved in Japan for the treatment of SLE and LN, and are expected
to improve the life expectancy of SLE patients. However, the life expec-
tancy of patients with SLE still depends not only on disease-specific tissue
damage but also on treatment-related complications, such as the increased
risk of coronary artery disease and infection. Future treatment of SLE re-
quires an optimal balance of therapeutic risks and benefits, from the selec-
tion and timing of drug administration to taper and withdrawal. In this talk,
we can discuss the pathogenesis of SLE, especially LN, and treatment
strategies aimed at low disease activity and remission.
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Diagnosis and Management of Pulmonary Artery Hypertension in
Systemic Sclerosis

Yu Matsueda, Sumiaki Tanaka, Kunihiro Yamaoka

Department of Rheumatology and Infectious Diseases, Kitasato Universi-
ty School of Medicine

Conflict of interest: None

In the treatment of patients with pulmonary artery hypertension
(PAH), PAH-specific drugs have demonstrated survival benefit including
hemodynamics, symptoms, quality of life, and functional capacity. How-
ever, prognosis and therapeutic response of PAH-specific drugs are worse
in PAH associated with connective tissue diseases (CTD-PAH) than in oth-
er PAH categories. Because CTD-PAH has increased risk of death, CTD-
PAH is one of the most serious complications of the disease. SSc patients
may have category 1 (PAH), 2 (PH associated with left heart disease), or 3
(PH associated with lung disease/hypoxia) PH. Among CTD-PAH, PAH
associated with systemic sclerosis (SSc-PAH) has most severe prognosis.
Therefore, it is necessary to detect and treat SSc-PAH early in its course.
An early diagnosis through systematic screening of asymptomatic SSc pa-
tients has the potential to identify SSc-PAH at an early stage. Current
methods for detecting SSc-PAH are to perform multimodarity test, such as
right heart catheterization, chest CT, pulmonary function test with diffus-
ing capacity for carbon monoxide and lung perfusion scintigraphy. Mono-
therapy of PAH-specific drugs rarely resulted in substantial and sustained
clinical improvement in SSc-PAH. Recently, several studies demonstrate
that there are evidence of benefit for management of SSc-PAH including
monotherapy of selexipag and up-front combination therapy of ambrisen-
tan and tadalafil. In clinical practice, SSc-PAH contain scarcity of disease,
complexity of pathogenesis and diversity of hemodynamics by individual
cases. In the SSc-PAH treatment, we need an exact evaluation of patho-
genesis and management paying attention to adverse events. It is the im-
portant factor that rheumatologists have a close referral relationship with a
cardiologist or pulmonologist. In this session, we provide an up-to-date
focused review of SSc-PAH, strategy of SSc-PAH treatment based on evi-
dence and management of SSc-PAH for improvement of prognosis.
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Efficacy of denosumab in rheumatoid arthritis with osteoporosis
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The therapeutic effect of denosumab (DMADb) was assessed in female
osteoporosis patients using radial dual-energy X-ray absorptiometry (radi-
al DXA): those with postmenopausal osteoporosis (PO group), PO with
rheumatoid arthritis (RA group), and PO with RA receiving glucocorti-
coids (RA + GC group). In all, PO patients 60 years of age or older with
a% young adult mean value of <70%, as determined by radial DXA were
treated with DMAb. The DMAD treatment group comprised PO group, RA
group, and RA+GC group. The control group comprised PO group and RA
group who received oral bisphosphonate (BP). The bone mineral density
(BMD) was determined by using radial DXA. The bone turnover marker,
type I collagen cross-linked N-telopeptide, (NTx) were also measured. Ra-
dial DXA revealed a significant increase in the DMAb treatment, but not
in the BP treatment. The onset of an increase in BMD with DMAb was
slower in RA group than in those without. The effect of DMADb in prevent-
ing increased NTx levels was smaller in the RA and RA + GC groups than
in the PO group. The adherence to DMAD treatment was statistically sig-
nificantly greater than for BP treatment. RA is commonly associated with
osteoporosis but there is no established treatment approach. DMAb may
be first-line osteoporosis drug in rtheumatoid arthritis patients.
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First, I will review the renal histology emphasized in the EULAR/
ACR classification criteria for SLE, including the 2018 revision of the
ISN/RPS classification for Lupus Nephritis. Next, I will introduce several
landmark trials and major guidelines for lupus nephritis and review the
“previous” standard of care. Finally, I will review the emerging evidence
for belimumab therapy which was approved as a new treatment for lupus
by FDA in 2011 for the first time in 56 years, including the BLISS-LN
trial reported last year, and consider the “future” of lupus nephritis treat-
ment.
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Roles of Interleukin-6 as an inflammatory cytokine
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Biological drugs such as therapeutic antibodies target a wide range of
diseases, including rheumatoid arthritis, vasculitis, asthma, and atopic der-
matitis. In addition, biological drugs are used to treat cancer by targeting
immune checkpoint molecules. Additional novel biological drugs are ex-
pected to be approved in the coming years. Therefore, regardless of their
specialty, physicians must understand the immunological modes of action
of these drugs and master their use. The application of therapeutics target-
ing tumor necrosis factor-o (TNF-a) and interleukin-6 (IL-6) in rheuma-
toid arthritis spearheaded the rise of biological drugs.
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Characteristics and future issues of Filgotinib
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To achieve the goal of rheumatoid arthritis (RA) treatment, it is advan-
tageous to have multiple DMARDs with different mechanisms of action as
option. The EULAR Recommendation on RA was revised in 2019 and the
JCR Guidelines for RA treatment were revised this year. After accumulat-
ing clinical evidences, there is a consensus that Janus kinase (JAK) inhib-
itors and biologic drugs (-lDMARD:s) are essentially equivalent in the drug
treatment algorithm. Filgotinib, the fifth JAK inhibitor to be introduced in
Japan, has been approved for RA (including the prevention of structural
damage of the joints) with the efficacy and safety verified in the interna-
tional Phase III FINCH study, and is now available for clinical use. Filgo-
tinib has a unique profile, including selectivity for JAKI, and its active
metabolites. Filgotinib met the primary endpoints in each of the FINCH
trials in patients with moderately to severely active RA patients who were
either inadequate or intolerant of MTX and bDMARD:s. It showed excel-
lent inhibition of joint destruction, as seen in the change of mTSS from
baseline at the 52-week. In addition, patient-reported outcomes such as
pain and fatigue also showed relatively rapid improvement. In an integrat-
ed safety analysis based on the Darwin and FINCH trials, Filgotinib was
well tolerated with no new profile being observed. Future work will re-
quire the establishment of evidence for drug selection, the accumulation of
drug continuation rate and safety data in Japanese patients, and periopera-
tive management. In this seminar, we will review the selectivity of Filgo-
tinib for JAK1, the efficacy and safety of Filgotinib in the overall popula-
tion and in Japanese patients, with a focus on the FINCHI1 study for
MTX-IR patients and the FINCH2 study for bDMARD-IR patients, and
discuss the clinical significance of Filgotinib as a treatment for RA and its
future issues to be resolved.
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The potential of JAK inhibitors for rheumatoid arthritis pain
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When some joint symptoms remain in some rheumatoid arthritis (RA)
patients who should have achieved clinical remission, by making full use
of imaging exam such as ultrasound (US) to confirm the presence or ab-
sence of slight residual synovitis or structural changes, it is possible to fill
the gap with clinical judgment and learn by oneself and improve the qual-
ity of medical care. Even if US or MRI is performed, the cause of joint
symptoms cannot be identified and it is often difficult to make a judgment.
Arthralgia in RA is thought to be mainly nociceptive pain associated with
synovitis, which can be improved by Treat to target, but it is sometimes
necessary to anticipate the coexistence of pain sensitization, descending
pain suppression system disorders and functional neuropathic pain. It has
been reported that neuropathic pain coexists in about 10 to 30% of patients
with RA, obesity and high TJC / SIC ratio are risk factors, and they are
predictors of poor pain improvement. Familiarity with not only nocicep-
tive pain but also pain sensitization and neuropathic pain, and pain control
including lifestyle and exercise guidance can be expected to achieve better
outcomes. JAK inhibitors have been reported to have excellent analgesic
effects. In the head-to-head study (RA-BEAM study) of baricitinib and
adalimumab, the rate of improvement in the number of swollen joints was
similar, and the significant difference between baricitinib and adalimumab
was obtained for the first time after 52 weeks. In patient pain VAS, the
significant difference in baricitinib to adalimumab was obtained from 2
weeks after the start of treatment and persisted until 52 weeks. The dis-
crepancy causes JAK inhibitors to expect not only analgesia through im-
provement of synovitis, but also the existence of different mechanisms of
action and the effects on patients mentioned above. We discuss the poten-
tial of JAK inhibitors especially in their mechanisms in analgesia.
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JAK inhibitor as an option in the treatment of rheumatoid arthritis
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Rheumatoid arthritis (RA) treatment has evolved significantly over
the last two decades, significantly reducing the proportion of patients with
uncontrolled disease activity. There is no doubt that the development of
biologics and JAK inhibitors has contributed significantly, but the main
reason should be that the concept of Treat-to-Target (T2T) has been well
understood and implemented. Pain is the most common chief complaint of
RA patients, and it is also the patient’s greatest hope that the pain disap-
pears. However, even if the pain disappears with the administration of
anti-inflammatory analgesics and glucocorticoids, it is not recognized that
the T2T strategy is being practiced. This is because the goal of RA treat-
ment is functional remission and maintenance and improvement of quality
of life. Structural remission should be achieved to reach to functional re-
mission, and clinical remission is required to achieve structural remission.
In other words, it is meaningless unless it is clinical remission in a state
where structural remission can be expected. It is insufficient just to elimi-
nate the pain. What we need to do for the final goal is to practice T2T with
a sense of speed. It is important that remission is achieved as early as
possible and maintained long. In implementing this strategy, we are fortu-
nate to live in an era when so many therapeutic agents are available. EU-
LAR recommendation 2019 puts bilologics and JAK inhibitors in the same
position for treatment of patients with RA who have inadequate response
to methotrexate. Clinical studies have also been conducted that directly
compare the medicines of both strains, and the author believes that the ef-
fects of both are equivalent. In this talk, I would like to outline the need for
speed in the T2T strategy, the results of direct comparisons of biologics
and JAK inhibitors, and new options for RA treatment.
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Natural history of intestinal Behcet’s disease and differential diagno-
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Intestinal Behcet’s disease is classified as a special type of Behcet’s
disease. Punched-out ulcer lesions in the ileocecal region are typical and
often pose a risk of hemorrhage and perforation. Diagnosis is made based
on systemic Behcet’s disease symptoms and endoscopic morphological
findings. Endoscopically related diseases include simple ulcers without
other Behcet’s symptoms and gastrointestinal ulcer lesions associated with
trisomy 8 in myelodysplastic syndrome. In addition, esophageal lesions
and lesions at other gastrointestinal sites have been reported; in such cases,
it is necessary to distinguish from other diseases such as inflammatory
bowel disease. Although the natural history of intestinal Behcet’s disease
is not entirely clear, operation rate, postoperative recurrence rate, and cu-
mulative re-operation rate are high, thereby resulting in severe impairment
of patients’ quality of life. Although punched-out ulcers, referred to as
volcano type, are said to be a risk factor for surgery, treatment strategies to
avoid surgery or preventive measures for postoperative recurrence have
not been completely established. Herein, we discuss mainly the natural
history and diagnosis of intestinal Behcet’s disease based on the Clinical
Practice Guidelines for Intestinal Behcet’s Disease 2020.
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Treatment of Behcet’s disease -ocular lesion-
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Ocular manifestations in Behget’s disease are acute onset uveitis
called ocular inflammatory attacks, which are characterized by frequent
occurrences. Ocular inflammatory attacks mainly include anterior uveitis
type that occurs in the iris and ciliary body, posterior uveitis type that oc-
curs in the retina and choroid, and panuveitis type that occurs in both sites;
however, when posterior uveitis type or the panuveitis type occurs fre-
quently, atrophic changes develop in retina and choroid, leading to perma-
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nent loss of visual function. Although the number of patients with Behget’s
disease has been declining in recent years, this disease is still one of the
serious uveitis that can lead to blindness. The medical practice guideline
for Behget’s disease has published last year at the Behget’s Disease Re-
search Committee of the Ministry of Health, Labor and Welfare. In this
lecture, I will introduce the contents of it. Treatment of Behget’s disease is
divided into “Treatment for ocular attack” that is performed when ocular
inflammatory attack occurs and “Treatment for preventing ocular inflam-
matory attack” that is performed for the purpose of preventing the subse-
quent ocular inflammatory attack and maintaining the remission. The
treatment for ocular attacks is periocular injection or intravenous drip in-
fusion of corticosteroids, which is performed to minimize the damage of
the ocular tissue by promptly extinguishing the inflammation. In severe
cases, it is performed every day for a week. These treatments have not
changed much from the past. Oral colchicine is still the first-line drug for
preventing ocular inflammatory attack (Stepl), and if colchicine does not
provide enough clinical remission, the next step2 will be required. In
Step2, cyclosporine is used first in cases with a low risk of visual impair-
ment, and then if clinical remission is not obtained with it, TNF inhibitors
are used. In cases with a high risk of visual impairment, TNF inhibitors are
recommended to be used directly without using cyclosporine. Unfortu-
nately, other biologics have not been adopted for Behget’s disease in Ja-
pan. Infliximab and adalimumab are TNF inhibitors adopted for Behget’s
disease. Infliximab has been adopted since 2007 and has been reported to
be highly effective in preventing ocular attacks. Adalimumab has been
adopted since 2016, has been reported in some reports on its effect. In this
lecture, I will talk about current situations and problems of these treat-
ments from an ophthalmological point of view, and I hope that they will be
useful to the medical practice of audiences.

MS12

Past and Future of TNF Inhibitors-Verifying TNF Inhibition Therapy
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TNF inhibition therapy is used as a trump for treatment of various
immune and inflammatory diseases such as inflammatory bowel disease,
psoriatic arthritis, and ankylosing spondylitis, starting with rheumatoid
arthritis (RA). Currently, in Japan, a total of five types of TNF-alpha-tar-
geted antibody preparations and TNF-beta-targeting TNF receptor decoy
preparation are covered by medical insurance as originators. In addition to
having neutralization of soluble TNF as a common mechanism of action,
antibody preparations are also expected to act directly on membrane-type
TNFs on TNF-producing cells. The physiological activity of TNF in innate
immunity and adaptive immune system and the pharmacological charac-
teristics of these preparations will be summarized in relation to the patho-
physiology of immune and inflammatory diseases. Next, I will summarize
the important matters in actual clinical practice, such as the selection of
TNF inhibitory therapy for RA and the determination of its effect. In the
second half, I would like to touch on the results of recent molecular-level
analysis of TNF inhibition therapy for RA and recent research topics.
Based on the results of recent research, I will verify past and future of TNF
inhibition therapy from both basic and clinical perspectives.
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Significance of T cell targeted therapy in rheumatoid arthritis
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Abatacept, which selectively inhibits T cell activation through block-
ing costimulation signal, has been reported efficacious and safe in the
treatment of rheumatoid arthritis (RA), thereby, has become one of the
first-line biologic disease-modifying antirheumatic drugs (DMARDs).
However, although approximately ten biological DMARDs including
TNF inhibitors, IL-6 inhibitors, CTLA4-Ig and five JAK inhibitors are



available for the treatment of RA, the manner in which they are differen-
tially selected for each patient remains unclear. Since the response to each
targeted therapy often differs markedly among patients due to the hetero-
geneities in the pathogenesis of this disease, the establishment of precision
medicine is considered particularly important. Abatacept strongly sup-
presses the activation of follicular helper T (Tth) cells, which control the
maturation and activation of B cells, and suppresses the production of au-
toantibodies from B cells. Previous studies reported a difference in the
predictors of the response to treatment; patients who had higher titers of
RF or anti-CCP antibody were shown to respond well to abatacept. Thus,
patients with active Tth cell-B cell-autoantibody axis are expected as good
responder for abatacept. By contrast, abatacept has little effect on the in-
nate immune system and seems to be safe as regards the risk of serious
infections for elderly patients. Recently, new mechanisms of action such
as direct action on bone metabolism have been reported. Abatacept sup-
presses the differentiation of osteoclast progenitor cells and dendritic
cell-derived osteoclasts from monocytes in vitro. In this seminar, we
would like to highlight recent advances the pertain to basic and clinical
significance of T cell targeting in the treatment of RA based on the results
of our clinical registry and immunophenotyping analysis.
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Risk management of elderly patients with rheumatoid arthritis
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Comorbidities are important factors in the decision of management of
elderly patients with rheumatoid arthritis. In addition to the age, kidney
function impairment, pulmonary lesions including interstitial lung disease
and smoking related conditions, diabetes and cardiovascular diseases are
all risk factors of serious infection and suboptimal treatment outcome
in rtheumatoid arthritis. As the autoimmune musculoskeltal problems are
chronic immune disregulations which require long-term pharmacological
therapy, future development of the aforementioned pathologies and also
gradual deteriorations over years have to be considered even at the initial
stage of management. Comparison of benefits and risks of csDMARD,
bDMARD, tsDMARD needs to be individually evaluated for the success
of achieving treatment goal. Each category of DMARD:s are reviewed in-
cluding the safety profile and data of efectiveness of abatacept.
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Selectivity of JAK inhibition in RA treatment
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Rheumatoid arthritis (RA) is a systemic autoimmune disease charac-
terized by chronic inflammatory synovitis, progressive joint destruction,
and multiple organ manifestations and is clinically associated with severe
disability and mortality. The combined use of methotrexate, a synthetic
DMARD, and biologic DMARDs has revolutionized treatment of the dis-
ease. Clinical remission is now realistic targets, achieved by a large pro-
portion of the patients, and rapid and appropriate induction of remission by
intensive treatment with biological DMARD and methotrexate is prerequi-
site to halt joint damage and functional disabilities. However, biological
DMARDs are limited to intravenous or subcutaneous uses and orally
available small but strong molecules have been expected. Various cyto-
kines and cell surface molecules bind to receptors on the cell surface, re-
sulting in the activation of signaling pathways including phosphorylation
of kinase proteins. Among them, the Janus kinase (JAK) plays a pivotal
role in the pathological processes of rheumatoid arthritis. JAK inhibitors
differ in their selectivity for different JAK isoforms and pharmacokinetics
profiles. Although they are all orally administered drugs, they have
multi-target effects and exert clinical effects just as promptly as biological
DMARDs. JAK inhibitors can be used alone or in combination with meth-
otrexate. However, JAK inhibitors should not be used without careful con-
sideration and screening before their use and monitoring during treatment
should be strictly performed. It is necessary to establish evidence on its
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long-term safety regarding the development of infections such as herpes
zoster and malignancies. Taken together, JAK inhibitors are novel thera-
pies for rheumatoid arthritis, but further studies are needed to determine
their risk-benefit ratio and selection of the most appropriate patients for
such a therapy.
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Staying at the cutting-edge: Latest update of Upadacitinib
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Rheumatoid arthritis is a systemic disease with predominant involve-
ment of the joints. Over the past 40 years we have had the introduction of
much improved treatment strategies and a multitude of new molecules and
MOA which have dramatically improved the functional outcomes of pa-
tients. Despite these advances, there remains a large unmet need as many
patients are still unable to achieve and sustain deep remission with strin-
gent metrics. The pathophysiology of RA is complex. Over the past decade
several effective oral small molecular inhibitors of the JAK pathway have
been approved including upadacitinib recently. The pivotal phase 3 clini-
cal program investigated upadacitinib as both monotherapy and in combi-
nation with MTX in patients with an incomplete response to MTX and in
combination with csDMARD:s after failure of a bDMARD. These clinical
trials have shown that upadacitinib is clinically and functionally effective
in these patient populations with sustained benefit. Importantly, two pow-
ered head to head trials of upadacitinib in combination with MTX com-
pared to a bDMARDs with different MOA have been completed: SLECT-
COMPARE, versus adalimumab, and, SELECT-CHOICE versus abata-
cept. In SELEC-COMPARE, upadacitinib 15 mg daily plus MTX was su-
perior to adalimumab plus MTX in achieving an ACR50 response by week
12, improvement in patient function, and reduction in pain, sustained
through 72 weeks. Radiographic inhibition compared to placebo plus MTX,
comparable to adalimumab plus MTX was shown. This trial also demon-
strated for the first time that a patient failing a JAKi may respond to a TNFi
as well as patients improving on either initial medication, but not achiev-
ing LDA by CDAI, may benefit with a switch to the alternate medication.
SELECT-CHOICE showed superiority of upadacitinib versus abatacept,
both plus MTX, by a difference in the change in DAS28 (CRP) at week 12
with similar PRO improvements. These results, unique for upadacitinib,
will be fully discussed.
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Challenges left in treatment for RA
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Drug therapy for RA has made great strides in the last 20 years, estab-
lishing standardized therapies centered on MTX and b/tsDMARDs. This
has made it possible to induce clinical remission in many patients, but on
the other hand, the existence and characteristics of a group of patients
“difficult-to-treat RA (DTRA)” that cannot induce remission with current
drug therapy became clear. Patients with DTRA may be refractory to any
of the current DMARDs, or may not be able to start or continue appropri-
ate medication due to visceral complications associated with RA or other
comorbidities. Those based on therapeutic agents or factors of inflamma-
tion control are first considered. In addition, although inflammation is well
controlled by proper administration of DMARDs, there exist many pa-
tients who have residual unpleasant symptoms due to pain disorders or
psychological factors, which hinders improvement of QOL. In addition,
the advent of an aging society has had various impacts on medical care
including RA in Japan. Compared to general age, elderly RA is character-
ized by more cases of acute onset, severe inflammation, major arthropathy
type, and negative serologic reaction. In elderly patients, the risk of ad-
verse events is higher due to the decrease in organ reserve, and the delay
in the onset of therapeutic effect can easily lead to a decrease in ADL.
Therefore, special attention in management for elderly RA should be paid.



In this talk, the issues remaining in treatment for RA will be summarized
to outline the countermeasures.
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How to use JAK inhibitors in the treatment of rheumatoid arthritis
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Molecular-targeted drugs, which target disease at the molecular level
during drug discovery, first developed in the field of cancer treatment and
then introduced into the field of rheumatic diseases to bring a revolution to
the treatment of rheumatoid arthritis (RA). In Japan, antibody / receptor
drugs targeting TNFa, IL-6, and CD80 / 86 have appeared as the first wave
since 2002, and then inhibitors of JAK molecules, which are cytokine sig-
naling molecules, has been introduced as the second wave since 2013.
Currently, five JAK inhibitors as anti-theumatoid drugs are available: to-
facitinib, baricitinib, peficitinib, upadacitinib, and filgotinib. How to prop-
erly use these five JAK inhibitors for each case is a new issue in future RA
treatment. Here, I would like to mention three candidate criteria for proper
use: selectivity of JAK family molecules of each drug, metabolic pathway,
and side effects. First, consider the selectivity of JAK family molecules
(JAK selectivity). The basic efficacy of JAK inhibitors on RA is thought to
be due to JAK1-mediated blocking of IL-6 signal and type I interferon,
and all five drugs have JAK1 inhibitory effects. Upadacitinib inhibits only
JAK1, but tofacitinib has an inhibitory effect on JAK2 and JAK3, barici-
tinib and filgotinib have an inhibitory effect on JAK2, and peficitinib has
an inhibitory effect on JAK2, JAK3 and TYK2. Cytokines related to JAK
other than JAK1 include GM-CSF and IL-12 / -23, but it remaines to be
clarified whether their blocking has a significant additional effect on the
pathophysiology of RA. In addition, there are reports that question wheth-
er these JAK selectivity is actually reproduced in vivo, and verification is
required. Next, regarding the metabolic pathway, baricitinib is typically
the renal metabolic type, peficitinib is the hepatic metabolic type, and the
other three drugs are in the middle position to varying degrees. In elderly
patients who often have impaired renal function, those that are not of the
renal metabolic type are desirable. Lastly, as a side effect, there are many
infectious diseases such as herpes zoster, nasopharyngitis, pneumonia /
bronchitis in common, and there is not much difference among the five
drugs. Only testicular toxicity has been reported for filgotinib and its care-
ful use is required for male patients. As mentioned above, in this lecture, |
will add the latest findings and consider how to use JAK inhibitors aiming
at efficacy and safety.
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Pulmonary hypertension associated with collagen disease has several
features that are not found in other types of pulmonary hypertension. The
most important point in diagnosing pulmonary hypertension is that pa-
tients with collagen disease are at an increased risk for developing pulmo-
nary hypertension. This means that with careful screening, pulmonary
hypertension can be detected in pre-severe situations, or even before symp-
toms appear. However, it is not clear whether such an early diagnosis actu-
ally improves the prognosis of patients. It is necessary to collect data in
order to verify how to select patients who need early intervention, and for
that reason, it is important to develop a screening method for easily finding
patients with early pulmonary hypertension. In the diagnosis, the diversity
of pathological conditions of pulmonary hypertension associated with col-
lagen disease is also an issue. In collagen disease, not only problems in the
pulmonary artery, but also problems in the cardiac function itself, the pres-
ence of lung lesions, abnormalities in the pulmonary venous system, and
so on can occur. All of these are pathological conditions that can cause
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pulmonary hypertension, and in cases of collagen disease, it is not uncom-
mon for them to be complicated in various ways. Careful diagnosis is re-
quired to distinguish them well as they affect the treatment. On the other
hand, regarding treatment, there are cases in which immunosuppressive
therapy is effective because it is an autoimmune disease that can cause
inflammation of blood vessels. However, immunosuppressive therapy is
not effective because it is an autoimmune disease, and there are some
pathological conditions such as pulmonary hypertension associated with
systemic scleroderma, where the effect of immunosuppressive therapy
cannot be expected. Pulmonary hypertension associated with collagen dis-
ease is expected to have different vascular lesions due to idiopathic pulmo-
nary arterial hypertension, and it is thought that a unique perspective is
required to understand the course, therapeutic effect, and prognosis. In
order to collect the information necessary to consider the optimal treat-
ment strategy for collagen-related pulmonary hypertension, it is necessary
to formulate a clinical study unique to collagen-related pulmonary hyper-
tension.
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It has been reported that denosumab (dmab), an anti-RANKL anti-
body, exhibits excellent effect for bone mineral density (BMD) increase
and fracture prevention in osteoporotic patients, but there are cases in
which rapid bone turnover elevation and BMD decrease are occurred after
discontinuation, resulting in multiple vertebral fractures (MVFs). There-
fore, when dmab is discontinued, the use of antiresorptive agents should
be considered. In Japan, dmab was additionally approved for “suppression
of progression of bone erosion associated with rheumatoid arthritis (RA)”
in 2017. RA patients treated with dmab include those who are younger
without osteoporosis but are at high risk of bone destruction. In these pa-
tients, discontinuation of dmab may be required during pregnancy or for
other reasons, but the impact of discontinuation in RA patients has not
been determined. There is also no consensus on sequential treatments. We
investigated the occurrence of fractures in RA patients without osteoporo-
sis who discontinued dmab after participating in DESIRABLE study, a
Japanese phase 111 study in RA patients. Fracture was observed in 2 of the
81 patients surveyed. One of these patients had a symptomatic vertebral
fracture, which occurred 13 months after the last dose of dmab. The patient
was 75 years old, had YAM 72% lumbar spine BMD 5 months prior to the
fracture, and had been taking minodronic acid at the time of the fracture.
And, there was the steep decrease from YAM 88% to YAM 75% on total
hip BMD before and after the fracture. Though the number of fracture was
not increased by dmab discontinuation in the study, the treatment of oste-
oporosis after dmab discontinuation should be cared, because MVFs have
occurred in a case. We are currently investigating changes in a bone turn-
over marker and progression of bone erosion after dmab discontinuation.
In this lecture, I would like to show the results of these studies as well as
to show how to utilize dmab in the treatment of RA.
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Pain has long been one of the most complaining symptoms of patients
and is known to occur in a variety of causative disorders. In recent years,
therapeutic agents for some rheumatic diseases such as rheumatoid arthri-
tis (RA) have made great advances and it has become easier to control the
disease process, however, many patients still complain of pain. In addi-
tion, rheumatic diseases include not only diseases with a background of
immune disorders such as RA, but also diseases with pain as the main
symptom such as osteoarthritis. Thus, they often need pain control in clin-
ical practice. Nonsteroidal anti-inflammatory drugs (NSAIDs) such as as-
pirin were commonly used for collagen diseases such as RA and systemic
lupus erythematosus before the advent of glucocorticoids. At that time, it
was usually given in large doses as an anti-inflammatory drug rather than
an analgesic. However, with the advent of glucocorticoids and effective
anti-rheumatic drugs, even selective cyclooxygenase-2 inhibitors are rare-
ly used with the expectation of more than analgesic effects. In addition, the
pain caused by rheumatic diseases can be caused not only by nociceptive
pain associated with inflammation but also by various causes. That is, pain
management in rheumatic diseases needs to be widely prescribed without
being limited to NSAIDs. Although the analgesic effect of opioids, a his-
torical analgesic, is remarkable, the use of narcotic opioids in the treatment
of non-cancerous chronic pain is generally not recommended due to vari-
ous adverse reactions including addiction. On the other hand, many formu-
lations of non-narcotic opioid, tramadol with different pharmacokinetics
have been approved for the treatment of chronic pain in Japan. Other anal-
gesics include acetaminophen, which is a weakly effective but historical
drug with satisfactory safety. In addition, as pain management for some
rheumatic diseases, vaccinia virus-infected rabbit inflamed skin extract,
neuropathic pain relievers such as pregabalin, and antidepressants such as
duloxetine and amitriptyline have also been approved. In this seminar, I
would like to summarize the mechanisms of action of various analgesics
mentioned above and their indications, and provide JCR members with
recent information on pain management in rheumatic diseases.
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Historically, there were two major theories for the pathogenesis of
RA; “T cell centric theory” and “Cytokine theory”. Early “T cell centric
theory” highlighted the role of autoantibodies such as RF. It was followed
by the evolution of “cytokine therapy” which implied that T cell-indepen-
dent cytokine network was critical for RA pathogenesis. The latter theory
led to the discovery of anti-cytokine therapies such as TNFi or IL-6Ri. On
the other hand, success of CTLA4-Ig for the treatment of RA led to the
reevaluation of “T cell centric theory”. Concurrently, progresses in T cell
biology revealed novel T cell subsets, such as Th17, Treg, Tth, and Tph,
which together deepened our understanding for the role of T cells in RA.
CTLAA4-Ig selectively acts on T cell-immunity and does not affect innate
immunity which play an important role for infection. Thus, CTLA4-Ig has
less risk for opportunistic infection than other biologics or tsDMARDs.
Even today when JAK inhibitors are developed, CTLA4-Ig is an essential
therapeutic option for RA, in particular ACPA positive RA, RA-ILD, and
elderly RA. In this seminar, past and recent progress in T cell biology will
be presented and the role of CTLA4-Ig in RA will be discussed.
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Interstitial lung diseases (ILDs) are one of the main organ involve-
ment in patients with systemic rheumatic diseases, or connective tissue
diseases (CTD). CTD-ILD shows diverse histological, radiological and
clinical characteristics, different response to treatment, and prognosis.
CTD-ILDs are also not homogeneous even in patients with same rheumat-
ic disease. Prevalence of ILDs are relatively high in patients with rheuma-
toid arthritis, systemic sclerosis, polymyositis/dermatomyositits, and AN-
CA-associated vasculitis. Two novel concepts regarding ILDs have been
introduced into clinical research and practice; interstitial pneumonia with
autoimmune features (IPAF) and progressive fibrosing-ILD (PF-ILD). The
criteria of IPAF have been developed to extract and investigate interstitial
pneumonia (IP) with characteristics of CTDs. The following four items are
required to be classified as IPAF; 1) presence of IP by high-resolution CT
or surgical lung biopsy, 2) exclusion of alternative aetiologies, 3) does not
meet criteria of a defined CTD, and 4) at least one feature from at least two
of clinical, serologic, and morphologic domains. Since items included in
each domain are diverse, it is expected that patients satisfying these crite-
ria are heterogeneous, which is supported by several studies of IPAF so far
published. PF-ILD or chronic fibrosing ILDs with a progressive phenotype
are recently proposed to describe a specific type of ILDs with poor prog-
nosis; some patients with IIPs other than interstitial pulmonary fibrosis
(IPF) or CTD-ILDs show progressive fibrosing change similar to IPF and
do not respond to immunosuppressive treatments. The concept of PF-ILD
was introduced along with the clinical development of nitedanib, a triple
tyrosin kinase inhibitor. SENSCIS study for ILD in patients with systemic
sclerosis and INBUILD study for PF-ILD promoted a better understanding
of PF-ILD, but many questions are still remain unsolved and nintedanib
poses several challenges to rheumatologists and pulmonologists treating
CTD-ILD.
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The prevalence of osteoporosis is escalating with the increasing elder-
ly population. Similarly, this trend is also seen in rheumatic diseases (eg,
rheumatoid arthritis: RA) resulting in a potential increase in risk of frac-
ture. The fracture risk in RA patients is also explained by both bone-relat-
ed factors (underlying osteoporosis, medications to lower bone density,
underlying diseases) and fall-related factors (including risk of falls and
sarcopenia related to the locomotive syndrome). Erosion progression in
the joints in RA patients led to significant morbidity, mortality, and de-
creased quality of life. Thanks to the advance of RA treatments, now, al-
most ten years have past since we called “Non-Erosive Era”. It is broadly
understood and recommended in the treatment recommendations that if
remission cannot be achieved with methotrexate, introduction of biologic
therapy should be considered for RA patients, and can result in significant-
ly better clinical and radiographic outcomes compared to routine care.
However, biologic therapy continues to involve substantial barriers pre-
venting all patients from receiving these benefits, including high costs,
co-morbidity (ie, interstitial lung disease, renal and liver dysfunction, ad-
vanced age), adverse drug reactions including infection, and incomplete
safety data in long-term administration. In these circumstances, phase
three trial in RA patients with denosumab, anti-receptor activator of nucle-
ar factor-kappa B ligand (RANKL) antibody, showed a significant inhibi-
tory effect on erosion progression. In this session, we aim to introduce a
recent advance in the management of osteoporosis and rheumatoid arthri-
tis, especially focusing of denosumab. In addition, we would update glu-
cocorticoid induced osteoporosis (GIO) management in daily practice.
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In Japan, which has become an aging society, the average age of rheu-
matoid arthritis (RA) patients is also increasing. Therefore, rheumatolo-
gists need to cope with an increase in the number of elderly patients in-
cluding elderly-onset rheumatoid arthritis (EORA) who developed at more
than 65 years old and RA patients who became older after developing at a
young age (younger-onset RA, YORA). Elderly RA patients often have
pulmonary and renal dysfunction as well as atherosclerotic lesions such as
heart disease and hypertension. These comorbidities often limit anti-rheu-
matic treatment options, and their exacerbations often force changes in
anti-rheumatic treatment. In addition, high number of medications for
these comorbidities (polypharmacy) triggers further complications. On the
other hand, it has been reported that EORA has significantly higher disease
activity at the first visit and lower physical quality of life than YORA (Mu-
rata K, et al, IJRD, 2019). Elderly RA with high disease activity can also
lead patients from frailty to irreversible disability with taking too much
care of safety. From the above, as treatments for elderly RA, 1) to pay at-
tention to adverse reactions such as infectious diseases and lymphoma, 2)
to pay attention to drug interactions, and 3) to perform a tight controlled
treatment with sharing an appropriate treatment goals with patients
(shared- decision making), are required. The EULAR recommendation for
the management of RA with synthetic and biological disease-modifying
antirheumatic drugs (2019 update) clearly stated that “Treatment decisions
are based on disease activity, safety issues and other patient factors, such
as comorbidities and progression of structural damage”. In this seminar,
we would like to discuss anti-rheumatic treatment for the elderly RA pa-
tients, where safety is important, and shows the usefulness of tocilizumab,
an IL-6 signal inhibitor.
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In the treatment of rheumatoid arthritis (RA), methotrexate (MTX)
biologics (Bio) and JAK inhibitors (JAKi) has greatly improved the clini-
cal outcomes. Tapering of treatment should be carried out based on the
maintenance of disease activity control, but it is also important whether it
can improve economic efficiency and safety. In the treatment of Bio and
JAKIi, the concomitant use of MTX is considered to be critical for good
treatment results. When considering Tapering, from the perspective of im-
proving economic efficiency, dose down or discontinuation of Bio and
JAKIi has a great impact. In daily practice, there are many safety problems
associated with long-term use of MTX (Gastrointestinal symptoms, renal
dysfunction, medication adherence due to cognitive decline, immunodefi-
ciency-related lymphoproliferative disorders, etc). To avoid this problem,
MTX dose down or discontinuation during Bio and JAKi treatment is also
an option for Tapering. There have been many reports of the usefulness of
monotherapy without MTX for tocilizumab. We conducted a multicenter
joint study (funded by Chugai Pharmaceutical Co., Ltd.) at Nagoya Uni-
versity and related hospitals. We examined the maintenance of low disease
activity after discontinuation of MTX during tocilizumab treatment (TReX
study). Low disease activity was maintained in 76% (95% CI 61-87%) at
24 weeks and 69% (95% CI 55-82%) at 52 weeks after discontinuation of
MTX (Mod Rheumatol 2020, Joint Bone Spine 2020). It shows a tendency
to reduce gastrointestinal symptoms and is considered to be a useful meth-
od in daily clinical practice. We believe that strict control of disease activ-
ity over a long period of time is necessary to prevent the deterioration of
frailty and locomotive syndrome, which are general indicators of physical
function related to healthy life expectancy (Mod Rheumatol 2020). As pa-
tients become super-aged, increasing safety and maintaining disease activ-
ity control will become increasingly important in the future, together with
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interventions by exercise therapy.
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Polymyositis/Dermatomyositis (PM/DM) is often accompanied by in-
terstitial lung disease (ILD) which is one of the important prognostic fac-
tors. Recently, myositis-specific autoantibodies (MSAs) have been fo-
cused on their usefulness in subclassification of myositis. Among MSAs,
anti-aminoacyl-tRNA synthetase (ARS) antibody and anti-melanoma dif-
ferentiation-associated gene 5 (MDAS) antibody have the strongest asso-
ciation with ILD. In Japan, anti-ARS can be detected in about 40-50% of
PM/DM-ILD patients and anti-MDAS in about 25-30%. ILD with an-
ti-ARS tends to show chronic disease course and respond well to initial
glucocorticoid (GC) therapy but often recur. The 5-year survival of an-
ti-ARS-positive patients is 90-95%, but 10-year-survival gradually falls
down to 70-80%. This is mainly due to repetition of recurrence resulting in
deterioration of pulmonary function. Moreover, activity of daily living
(ADL) can also deteriorate because of side effects from long-term steroid
use or necessity of home oxygen therapy. Thus, in anti-ARS-positive pa-
tients, treat-to-target is to suppress recurrence and progression of the dis-
ease with achieving minimal GC dose. With this respect, administration of
immunosuppressants, such as calcineurin inhibitors (CNI), in early disease
phase is recommended. Moreover, additional antifibrotic agents may give
some benefits in patients with progressive fibrosing ILD. On the other
hand, anti-MDAS5-positive patients often show acute/ subacute ILD which
is resistant to treatment, showing rapidly progressive respiratory distress.
For these patients, combined immunosuppressive therapy including high-
dose GC, CNI and intravenous cyclophosphamide pulse in early stage of
the disease has been widely used in Japan with increasing evidences for its
effectiveness. Recently, JAK inhibitor has also been expected in terms of
controlling interferonopathy. Thus, MSAs can be useful in prediction of
clinical course and determination of treatment strategy in PM/DM-ILD.
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Renal Injuries associated with Collagen Diseases
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Renal injuries are often associated with collagen diseases. Kidneys are
directly injured by collagens diseases or subsequently injured by hyperten-
sion and diabetes mellitus, which are complicated with collagens diseases,
and by drugs for collagen diseases. Lupus nephritis and ANCA-related
nephritis are the typical renal injuries directly associated with collagen
diseases. In this seminar, the treatment of lupus nephritis and ANCA-relat-
ed nephritis will be focused on, and the future perspectives will also be
presented. For the treatment of lupus nephritis, the “Systemic Erythemato-
sus Clinical Practice Guideline 2019 was produced by the Japanese Soci-
ety of Rheumatology in 2019, and treatment recommendations, including
lupus nephritis, were presented. For first-line induction therapy, moderate
to high doses of glucocorticoids (GC) with mycophenolate mofetil (MMF)
or cyclophosphamide IV (IVCY) is recommended for Class III/IV, and
moderate doses of GC and MMF are recommended for Class V. A combi-
nation therapy of MMF + tacrolimus (TAC) is also proposed as an alterna-
tive therapy for Class III/TV. TAC is proposed as an alternative therapy for
Class V. For maintenance therapy, MMF or azathioprine (AZA) is recom-
mended for Class III/IV, and TAC is also proposed. MMF, AZA, or calci-
neurin inhibitors are proposed for Class V. ANCA-associated nephritis is a
renal injury complicated with ANCA-associated vasculitis, which patho-
logically causes pauci-immune crescentic necrotizing glomerulonephritis.
Clinically, it often presents with rapidly progressive glomerulonephritis
syndrome. The Japanese Society of Nephrology produced the “Evi-
dence-based Rapidly Progressive Nephritic Syndrome RPGN Clinical
Practice Guideline 2020”, which provides treatment recommendations for



ANCA-associated RPGN. The content of the guideline will be introduced
in the seminar.
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Advances in drugs for the treatment of rheumatoid arthritis (RA) have
entered a new phase by the approval of JAK inhibitors that target Janus
kinases (JAK). Upadacitinib, which was launched in April 2020 as the 4th
JAK inhibitor, has been investigated in domestic and global clinical stud-
ies (SELECT program) targeting various patients. In particular, the head-
to-head studies with biologics are valuable in considering the positioning
of JAK inhibitors and upadacitinib in the RA treatment strategy. In SE-
LECT-COMPARE trial, upadacitinib demonstrated greater efficacy in
combination with methotrexate (MTX) than a TNF inhibitor adalimumab
in head-to-head comparison in subjects with MTX-inadequate RA. Fur-
thermore, in SELECT-CHOICE trial, upadacitinib demonstrated higher
efficacy than non-TNF inhibitor biologics (CTLA4lg, abatacept) for the
first time in patients with inadequate response to biologics in head-to-head
comparison. These studies have broadened the potential of molecularly
targeted therapies to treat RA and have led to a paradigm shift. On the
other hand, JAK inhibitors still have safety concerns and uncertainties in
their mechanism of action. In this lecture, the positioning and possibility
of upadacitinib will be discussed based on the evidence of JAK inhibitors
including the above two studies.
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Upadacitinib-monotherapy is one of the novel treatment strategy to
achieve various remissions in rheumatoid arthritis. ~Ultrasound ex-
amination seek out the value of the real-efficacy of upadacitinib to the
RA patient~
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One decade has pasted after first-publication of RA-EULAR recom-
mendation. We rheumatologists have experienced many paradigm shifts
concerned with RA diagnosis and treatment during this 10 years, moreover
can actually implement those to RA patients in clinical setting. ACPA is
approved in medical insurance in terms of RA-diagnosis, however the di-
agnosis of seronegative RA has been become a major topic of discussion
also in this new decade. The approval of musculoskeletal ultrasound ex-
amination (MSKUS) is also noteworthy for RA-diagnosis as one of the
imaging procedures. MSKUS make it possible to depict the real-time
pathological findings without harm nevertheless no findings by physical
examination, and make a huge contribution to early seronegative RA-diag-
nosis. JAK inhibitors (JAKi) have been shared the spotlight with biologic
agents since 2013 in our country. Upadacitinib (UPA) is a next-generation
JAKi selective for JAKI and has many novel RCTs. Especially the evi-
dence of UPA-monotherapy is innovative and totally considered not only
the clinical and structural remissions but also patient reported outcomes
(PROs). Additionally, it is strongly expected that UPA-monotherapy is go-
ing to resolve the current issue about RA poly-pharmacy in this new era.
In this session, I’'m going to discuss about the strategy of UPA-monother-
apy and real time RA evaluation by using MSKUS including our original
case-reports under the treatment of UPA focused on both efficacy and safe-
ty.
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Lung involvement is one of the most common comorbidities in pa-
tients with RA. Among them, interstitial lung disease (ILD) and airway
diseases (AD) are the mainstay of the diseases. Recently, “The Guide for
the diagnosis and treatment of Interstitial Lung Diseases associated with
Connective Tissue Disease 2020 and “Consensus statements for medical
practice: Biological agents and lung disease for inflammatory diseases,
2nd Edition” were published by the Japanese Respiratory Society together
with Japanese College of Rheumatology. In this seminar, the clinical pre-
sentation, diagnosis, and treatment for ILD and AD associated with RA
will be discussed along with those new statements.
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Role of T cells in rheumatoid arthritis and ILD
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The pathogenesis of rheumatoid arthritis (RA) consists of autoimmu-
nity, arthritis, and joint destruction. Autoimmunity already exists in the
pre-arthritic phase, called at-risk individuals, and the lung is particularly
important for the propagation of autoimmunity. In the lungs, inducible
bronchus-associated lymphoid tissue (iBALT) is closely related to the pro-
duction of autoantibodies such as anti-CCP antibodies (ACPAs) in the
pre-arthritic phase through T-B cell interactions. In the arthritic phase, au-
toimmunity is further sustained by such T-B cell interactions at joints, and
at the same time, arthritis is induced by neutrophils/macrophages and sy-
noviocytes, and joint destruction is caused by osteoclast activation. Pa-
tients with RA often have various extra-articular complications including
interstitial lung disease (ILD). T cells play a critical role in these process-
es. Abatacept (ABA), a CTLA4-Ig fusion protein, inhibits T cell activation
by blocking co-stimulation from other cells. This biologic may be favor-
ably used in seropositive cases, early-onset cases, elderly cases, and cases
with ILD. On the other hand, given that T cells are also important for host
defense against infection, the mechanism of action of ABA would raise
concerns about its safety. This drug, however, has been used safely in both
clinical trials and actual clinical practice. Along with a growing awareness
of T cell subsets with different functions, ABA may not indiscriminately
inhibit the activation of all T cells. In actual clinical practice, however, it
is strongly recommended that ABA be used with careful consideration of
the risk-benefit balance for each individual patient. Pathogenic autoreac-
tive lymphocytes remain even in the stage of clinical remission in patients.
Further studies are required to determine to what extent ABA, equipped
with unique mode of action (a biologic like no other), can prevent the
propagation of autoimmunity, the root of the pathogenesis of RA.
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In RA, the emergence of drugs targeting inflammatory cytokines by
biologics / JAK inhibitors has made it possible to formulate therapeutic
strategies premised on the induction of remission. However, there is a so-
called “Window of Opportunity” in RA treatment, and the delay in the start
of treatment limits the therapeutic effect. In recent years, it has been sug-
gested that not only disease susceptibility genes but also epigenetic alter-
ation are deeply involved in the onset and severity of RA. Persistent in-
flammation induces treatment resistance of RA. Recent studies on synovium
suggest that long-term exposure to inflammatory cytokines may result in a
more aggressive and refractory phenotype by altering the epigenome of
resident cells in synovial tissue. The first half outlines the possible molec-
ular basis for the relationship between synovial inflammation and epig-
enome alteration. From this point of view, it is important to determine the
efficacy of the b/tsDMARDs as soon as possible and avoid continuous
exposure to inflammatory cytokines until accurate biomarkers are estab-
lished in RA clinical practice. Especially in young women with early-on-
set, it is desirable to avoid the acquisition of treatment resistance for RA in



order to prepare for subsequent life events. In this lecture, I would like to
introduce the preliminary results of our ongoing clinical research and con-
sider the optimization of RA treatment.
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The treatment strategy of Rheumatoid Arthritis (RA) had greatly ad-
vanced with the development of many therapeutic drugs including csD-
MARDs, bDMARDs, and tsDMARDs. A lot of efficacy and safety evi-
dence for such drugs has been established, which also contributed to this
advancement. However, the RA treatment strategy should be decided for
individual patients based on not only his/her disease activity, but also oth-
er factors such as comorbidities, as stated in the overarching principles of
2016 EULAR Recommendation for RA Treatment: “Treatment of deci-
sions are based on disease activity and other patient factors, such as pro-
gression of structural damage, comorbidities and safety issues.” RA is a
common disease in women and one of the important life events in a wom-
an’s life is pregnancy / childbirth. Pregnancy / childbirth is a woman’s right
and not an obligation, but many women want to acquire motherhood and
are no exception to RA patients. Therefore, establishing a treatment strat-
egy for young female RA patients is an unavoidable problem for rheuma-
tologists. Since it has been reported that the proportion of unplanned preg-
nancies is high in the younger generation, we practice preconception
counseling for all patients regardless of whether or not they wish to have a
baby, and confirm contraceptive method guidance and future pregnancy
wishes. It is necessary to make a treatment selection after this. In addition,
A treatment strategy for a young woman RA patient should be decided
individually for each of the three pregnancy phases (preconception, during
pregnancy, after pregnancy). This talk will present typical characteristics
and necessary considerations in young woman RA patients and a proposal
for the treatment strategy in such patients. As a result, this talk aims to
discuss about “how to support RA patients who hope to become a mother.”
A patient wish is written down in the ACR draft guideline of reproductive
health of ACR as “My rheumatologist knows me better than gynecolo-
gist.” I hope this seminar will be helpful for the audience to meet this wish
of young woman RA patients.
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According to the arrival of various new osteoporosis therapeutic
agents (anti-bone resorption, bone anabolic, and dual effect agents), goal-
directed treatment for osteoporosis has been recommended to reduce im-
minent fracture risk. In addition, it is of great interest to investigate effec-
tive sequential and combination osteoporosis treatment strategy consider-
ing whole lifespan. One novel anti-osteoporosis agent is romosozumab, a
monoclonal anti-sclerostin antibody that promotes bone formation and
inhibits bone resorption, which is called “dual effect”. In this symposium,
I would like to present latest evidences and discuss about the new goal-di-
rected treatment strategy.
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Eight years have passed since tofacitinib was introduced as a tsD-
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MARD for the treatment of rheumatoid arthritis. As the first JAK inhibitor,
Tofacitinib has contributed significantly to the history of JAK inhibitors.
Due to its long-term use, EULAR recommendations now treat it at the
same position as bDMARD:s. In this seminar, I will talk about recent find-
ings and long-term clinical data of Tofacitinib and other JAK inhibitors
from a basic and clinical perspective. In terms of mechanism of action,
Tofacitinib is a pan-JAK inhibitor. There are various debates about wheth-
er JAK selectivity make differences on efficacy and safety. Each JAK is
involved in different cytokines, and since each cytokine is involved in its
actions and side effects, there are advantages and disadvantages of various
selectivity. However, it does not seem to make a big clinical difference so
far. From a clinical point of view, Tofacitinib is as effective as biologics. In
clinical trials for various patients in the background of DMARD inade-
quate response (IR) cases, MTX-IR cases, TNF inhibitor refractory cases,
and monotherapy cases, the effectiveness of Tofacitinib has been shown.
The major advantages of using Tofacitinib in daily practice is shown by
the facts that the effect is exhibited from an early stage, that oral adminis-
tration is possible, and that there is evidence of monotherapy. In RA treat-
ment, various clinical issues remain, such as dealing with patients who do
not remit and improving QOL. Since Tofacitinib improves PRO, it is ex-
pected to be effective in these respects as well. Regarding safety, Tofaci-
tinib has been used in more than 10,000 patients in post-marketing surveil-
lance in Japan, and data has been accumulated. The results of a 9.5-year
long-term administration study have also been published, and evidence for
long-term efficacy and safety has been established. In recent years, the risk
of deep vein thrombosis with high doses of 10 mg x 2 times has been re-
ported for patients with cardiovascular risk. The benefits of Tofacitinib can
be maximized by using it while paying attention to safety.
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Plain radiographic examination is a basic tool to assess joint damage
in RA. Radiograph shows pocket erosion in bear areas, joint space narrow-
ing and roughness of subchondral bone in RA. Modified total Shrap score
is a global standard method for the evaluation of small changes of joints in
early stage of RA. However, only small joints in hands and feet are as-
sessed by this scoring system. We developed ARASHI scoring system for
the evaluation of large joint damage in RA. This scoring system is well
related to Larsen grade and further detail of large joint changes can be
evaluated. Ultrasonography (US) in RA is a very useful tool to make early
diagnosis and to evaluate efficacy of treatment. Thickness of synovium
and effusion are detected using gray scale method of US, and abnormal
vascular signal can be detected by power Doppler method. Using US, sen-
sitivity and specificity for detecting synovitis is as high as MRI. US is
useful tool for early diagnosis of RA. MRI is more sensitive than conven-
tional radiography in detecting bone erosions in early RA. MRI erosion is
detected as a well-defined area of abnormal signal. MRI can identify bone
edema in patients with RA which cannot be visualized by radiographic
technique. Bone marrow edema has been described as an ill-defined area
of abnormal signal intensity. The presence of bone marrow edema can be
a marker of inflammatory activity of RA and be defined as a pre-erosive
lesion which enables us to predict joint damage. HR-pQCT has been re-
ported to be a more sensitive than MRI for the detection of bone erosion
due to its high resolution. HR-pQCT can assess joint space narrowing with
high accuracy using 3D reconstruction images. In this session, I will talk
about the basics of imaging assessment and recent topics in RA.

LS13

Potential of Salilumab
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Treatment of rheumatoid arthritis should be started with methotrexate

if there are no contraindications, and biologics or JAK inhibitors should be
used if inadequate response or adverse effects preclude their use and if



there are poor prognostic factors. IL-6R inhibitors have been shown to
have an advantage among biologics, especially when csDMARDs such as
methotrexate are not concomitantly available (Ann Rheum Dis. 2017;
76:960-). On the other hand, factors such as methotrexate-associated lym-
phoma and impaired renal function make the use of methotrexate more
difficult in elder patients with rheumatoid arthritis. Patients with rheuma-
toid arthritis in Japan are aging, with 60% of patients over 65 years of age
and 48% over 70 years of age in our hospital. The biologic agent whose
efficacy is least likely to be affected by the presence or absence of metho-
trexate is tocilizumab, an anti-IL-6 receptor agent. We have also reported
that the HLA-DRBI1 genotype affects the efficacy of abatacept (Ann
Rheum Dis. 2018;77:1234-1236.), but tocilizumab is more versatile in this
aspect because of the lack of difference in efficacy by genotype. Sarilum-
ab, an anti-IL-6 receptor agent similar to tocilizumab, has been approved
in Japan and has been shown to have similar characteristics to tocilizumab
in clinical trials and appears to have a rapid onset of efficacy. This presen-
tation will review the pathophysiology of rheumatoid arthritis and the ap-
propriate patient profile of sarilumab from both a basic and clinical per-
spective.
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Interstitial lung disease (ILD) complicates in >60% of patients with
systemic sclerosis (SSc). Progressive ILD is seen in around 30% of pa-
tients with SSc-ILD, of whom therapeutic intervention is needed. Howev-
er, early identification of patients with progressive ILD are as yet challeng-
ing. Generally, the following factors should be accounted for considering
treatment indication; the extent of lung fibrosis, the severity of pulmonary
dysfunction, progressive fibrosis over time, and known risk factors for
progressive ILD. Cyclophosphamide (CYC) and mycophenolate mofetil
(MMF) are included as main conventional medications for treatment of
SSc-ILD, of those efficacy and safety were evaluated in phase III clinical
trials named SLS-I and SLS-II, respectively. Nintedanib, a tyrosine kinase
inhibitor with antifibrotic properties, has shown to have an inhibitory ef-
fect of SSc-ILD in SENSCIS trial which included mild SSc-ILD patients.
The remaining issues to be clarified with nintedanib include timing of its
use, additive effects on other medications, and its impact on long-term
survival. In this session, we will discuss therapeutic strategies of SSc-ILD
using immunosuppressive and antifibrotic agents as well as clinical unmet
needs, and future perspectives of SSc-ILD management.
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Systemic sclerosis related interstitial lung disease (SSc-ILD) is lead-
ing cause of mortality. Lung fibrosis occurs in approximately 80% of pa-
tients with SSc; 25% to 30% develop progressive ILD. The pathogenesis
of fibrosis in SSc-ILD involves cellular injury, activation of mesenchymal
cells, and biological changes in epithelial and endothelial cells. Recent
trials have shown beneficial effect of targeted therapies on attenuating and
preserving the lung function in those with ILD and at-risk of progressive
ILD. The symposium will discuss the recent data from large clinical trials
on the management of SSc-ILD, including use of immunomodulatory and
anti-fibrotic therapies and provide a practical overview of incorporating
this in clinical practice.
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The treatment goal of rheumatoid arthritis (RA) is to maximize long-
term health-related quality of life through control of symptoms, prevention
of joint damage, and normalization of physical function. The management
of RA has been progressed in recent twenty years. New criteria for classi-
fication and remission, robust methods to measure disease activity status,
setting of treatment target, development of innovative new drugs, and gen-
erating treatment algorithm, all contribute to the progress. The advent of
molecular-targeting therapy has enabled us to follow the strategy more
precisely. Biologic disease-modifying antirheumatic drugs (bDMARDs)
and targeted synthetic DMARDs (tsDMARDs) are the two categories of
molecular-targeting drug for the treatment of RA. In the treatment algo-
rithm of European League Against Rheumatology (EULAR), these two
types of DMARD:s are indicated in patients who cannot achieve treatment
goal with methotrexate or other conventional synthetic DMARDs (csDM-
RADs) within six months or who are intolerant to them. Evidence for effi-
cacy and safety of tsDMARDs, JAK inhibitors, have been accumulated to
date. Tofacitinib (2013), baricitinib (2017), peficitinib (2019), upadaci-
tinib (2020), and filgotinib (2020), are approved in Japan. Baricitinib is a
selective inhibitor of JAK1 and JAK2, which are involved in signal trans-
duction of interleukin (IL)-2, IL-6, IL-15, interferon-gamma, and granulo-
cyte-macrophage colony stimulating factor. In this session, I would like to
discuss the positioning of JAK inhibitors with the updated EULAR Rec-
ommendations and the guidelines of German Society of Rheumatology.
Also, as long-term evidence has been accumulated, benefit-risk balance
and proper use of baricitinib will be discussed based on the latest evidence
from clinical trials.
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The concept of Treat to Target (T2T) has been established as the treat-
ment strategy with having clear treatment goals in daily practices. Today,
we have many treatment options to treat Rheumatoid Arthritis (RA),
which has enabled us to aim at various levels of treatment goals to meet
different patient’s needs. As discussed in the latest EULAR Recommenda-
tions, the treatment strategy has been changing. One example is that the
descriptions related to targeted synthetic DMARDs (tsDMARDs), JAK
inhibitors, has been updated. Compared to biological DMARDs (bD-
MARD:s) that inhibits a single cytokine, JAK inhibitors inhibit multiple
cytokines intermittently to control inflammation. As of November 2020,
five JAK inhibitors has been approved for treatment of RA in Japan. Baric-
itinib is a selective inhibitor of JAK1 and JAK2, which are involved in
signal transduction of cytokines such as IL-6, GM-CSF, and interfer-
on-gamma. In this session, I would like to overview the roles of cytokines
to discuss the positioning of tsDMARD:s in the latest RA treatment strate-
gy. The efficacy and safety profiles of baricitinib will also be discussed
based on not only the evidence from clinical trials but also real-world evi-
dence from post-marketing surveillance.
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Adult-onset Still’s disease is a rare, systemic inflammatory disorder of
unknown aetiology that is characterised by high spiking fever, evanescent
rash, and polyarthritis. The pathogenic mechanisms of adult-onset Still’s
disease are not fully understood, but the pivotal role of innate immunity
involving macrophage and neutrocyte activation with hyperproduced in-
terleukin-1f and interleukin-6 has been demonstrated. The mainstay of its



treatment has been glucocorticoid, and the response to glucocorticoid in
adult-onset Still’s disease is generally good, however, fatal complications
refractory to high dose glucocorticoids and the frequent recurrence along
with glucocorticoids dose reduction or discontinuation is still problematic
in clinical practice. An IL-6 inhibitor, tocilizumab has been approved for
rheumatoid arthritis and Catleman’s disease. Progress in the understanding
of the pathogenesis of adult-onset Still’s disease has revealed the import-
ant role of IL-6, and the effectiveness of tocilizumab has been shown in
many cases of adult onset Still’s disease. And, a randomized, double-blind-
ed, placebo-controlled trial has demonstrated the efficacy of tocilizumab in
suppressing systemic inflammation and reducing the dose of glucocorti-
coids. In this session, I am going to discuss the role of IL-6 and IL-6 inhi-
bition in the management of adult-onset Still’s disease.
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Large-vessel vasculitis (LVV) involves aorta and its primary branch-
es, and consists of Takayasu arteritis (TAK) and giant cell arteritis (GCA).
The latest epidemiological study in Japan estimated the number of patients
with TAK and GCA as 4882 and 2623, respectively. Corticosteroid and/or
immunosuppressants were mainstay drugs for a long time, but tocilizumab
(TCZ) has been approved in 2017 to change treatment strategies of these
two diseases. TAKT study investigated efficacy and safety of TCZ-SC
(162 mg QW) in patients with TAK. Time to relapse in the TCZ-SC group
was longer compared to the placebo group albeit barely missing the signif-
icant level in ITT population, and a significant difference was observed in
PSS population. In the long-term extension of TAKT study, CS dose con-
tinuously decreased throughout the study period, imaging evaluations
showed improved or stable disease in 85.7% of the patients, and SF-36
improved in seven of eight domains. GiIACTA study investigated efficacy
and safety of TCZ-SC (162 mg QW or Q2W) in patients with GCA. Pro-
portions of patients with sustained remission at week 52 were significantly
higher in the two TCZ-SC groups compared to the placebo groups, and a
significant CS-sparing effect was observed in the TCZ-SC groups. In pa-
tients with flare at baseline, only TCZ-SC QW group significantly sup-
pressed flare of GCA than the placebo groups. Flares of GCA without ele-
vation of CRP were observed in 33 of 36 patients (92%) in the TCZ-SC
groups and in 20 of 59 patients (34%) in the placebo groups. SF-36 and
FACIT-FATIGUE score significantly and clinically meaningfully im-
proved in TCZ-SC QW group versus placebo groups. At week 52, health-
related quality of life recovered to levels at least comparable to those of
age and sex matched normative values, and exceed normative values in
five of eight domains. In this seminar, treatment strategy will be discussed
based on the latest evidence of IL-6 inhibition for LVV. 1. Ann Rheum Dis
2018;77:348-354 2. Rheumatology 2020;59:2427-2434 3. N Engl J Med
2017;377:317-28. 4. Arthritis & Rheumatology 2019;71:1329-1338 5. Ar-
thritis Research & Therapy 2019;21:64
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One of the characteristics of rheumatoid arthritis (RA) is the excessive
production of proinflammatory cytokines locally and systemically in the
joint and the formation of osteolysis (bone erosion) occurs in juxta-articu-
lar sites. The bone erosion formation is caused by excess proinflammatory
cytokines and results from an imbalance between osteoclast-mediated
bone resorption and osteoblast-mediated bone formation. Osteoclast dif-
ferentiation and bone resorption capacity are regulated by osteoclast dif-
ferentiation factor (receptor activator of nuclear factor kappa-B ligand;
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RANKL) and proinflammatory cytokines such as tumor necrosis factor
alpha (TNF-a) and interleukin 6 (IL-6). Recently, we have discovered that
cultured mouse bone marrow cells or human peripheral blood mononucle-
ar cells (PBMCs) can be differentiated into TNF-o and IL-6-induced os-
teoclasts in the presence of the combination of TNF-a and IL-6. These
cells are distinct from conventional osteoclasts. We further clarified that
these TNF-a and IL-6-induced osteoclasts can absorb bone matrix both in
vitro and in vivo and that they are RANKL-independent. We have also
demonstrated that the numbers of TNF-o and IL-6-induced osteoclasts de-
rived from PBMCs of RA patients are positively correlated with the bone
destruction score (modified total Sharp score, mTSS) of the same patients,
whereas the numbers of conventional osteoclasts were negatively correlat-
ed with the bone mineral density of the whole body. These data indicate
that TNF-a and IL-6-induced osteoclasts are a novel class of osteoclasts
and that they may play an important role in bone destruction and absorp-
tion in the affected joints of RA patients. In this seminar, we will discuss
the significance of TNF inhibitor from the viewpoint of joint destruction
mechanism by proinflammatory cytokines as a therapeutic strategy to pre-
vent joint destruction in patients with RA, using the latest findings and our
basic research data.
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Major goal of the treatment in rtheumatoid arthritis (RA) is obtaining
both clinical and structural remission, preventing consequent physical dis-
orders, and improving vital prognosis. In fact, it has been reported that
most strong desire of RA patients is to obtain structural remission. Howev-
er, in clinical practice, progression of joint destruction is frequently
observed even in patients who obtained clinical remission assessed by lab-
oratory test or composite measures. This may be due to 1) lack of under-
standing in high risk cases of joint destruction, 2) delay of obtaining clini-
cal remission, 3) remaining synovitis of small joints such as fingers or toes
which is not always reflected in laboratory tests, and 4) difficulty in the
assessment of radiographic joint destruction in routine clinical practice. To
improve these problems, 1) early identification of high risk cases with ag-
gressive therapy, 2) careful assessment of both small joints and deep joints
arthritis, and 3) routine radiographic assessment for joint destruction are
required. On the other hand, after obtaining deep remission, tapering of
glucocorticoids, csDMARDs, and biologics towards the reduction of
side-effects and medical expense is gathering great attention (so-called,
“beyond-remission”). This lecture aims to share the up-to-date informa-
tion about 1) the risk of joint destruction and appropriate evaluation and 2)
the evidence of “early and deep remission” and consequent tapering or
discontinuation of biologics, which may lead to the optimization of RA
treatment.

LS18

Role of TNF Inhibitors in Elderly-onset Rheumatoid Arthritis
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The past two decades saw a significant change in management of
rheumatoid arthritis with the advancement of therapeutic drugs and treat-
ment approaches. As a result, the remission rate, which had been only
about 10% around the year 2000, is now from 40% to 50%. In recent years,
however, no great change has been seen in the remission rate. For further
improvement, there are some challenges to overcome, for example: treat-
ment in patients with refractory conditions, concurrent diseases, or com-
plications. With the extreme societal aging, the patient age and onset age
are remarkably increasing, and compounded with the fact that the remis-
sion rate in the elderly is slightly lower, this means that optimizing treat-
ment for such patients is also a critical challenge. The advancing age of



onset is associated with various problems in clinical practice such as lim-
itations to treatment due to concurrent diseases and complications; poly-
pharmacy; management of adverse drug reactions; and ways of special-
ized treatment in community healthcare. These problems call for reflecting
the advancement of recent therapeutic drugs, particularly molecular target-
ed drugs, on individual treatments in a safe and effective manner. Although
TNF inhibitors have a long history among molecular targeted drugs, their
characteristics have come to be recognized again with the launch of new
drugs. In this lecture, I am going to describe the current practice for treat-
ing elderly-onset rheumatoid arthritis and the role TNF inhibitors should
play in said treatment.
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Afternoon Seminar
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Simplifying RA management and preventing structural joint damage
with filgotinib, a once-daily oral JAK inhibitor

Paul Emery
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Trust, Leeds UK
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On behalf of Gilead K.K. and Eisai Co., Ltd., please join us for a dy-
namic virtual presentation by Prof. Paul Emery focused on contemporary
management strategies for rheumatoid arthritis (RA) and the latest clinical
data for filgotinib - a once-daily oral JAK1 inhibitor for the treatment of
RA in patients who have had an inadequate response to conventional ther-
apies, including the prevention of structural joint damage. The 2019 up-
date of the EULAR recommendations for the management of RA reinforc-
es that clinical remission and low disease activity are the optimal
therapeutic targets for patients with RA, with the long-term goal of inhib-
iting progression of structural joint damage. In patients who have not
achieved their treatment target with initial csDMARD therapy, EULAR
recommends adding either a bDMARD or tsDMARD (ie, JAK inhibitor)
based on the latest evidence regarding the long-term efficacy and safety of
JAK inhibitors. Filgotinib is a newly approved JAK inhibitor that, in com-
bination with methotrexate, demonstrated strong efficacy in preventing
structural damage and achieving clinical remission in patients with inade-
quate response to methotrexate alone. Filgotinib 200 mg demonstrated
superiority versus placebo for prevention of structural damage as mea-
sured by modified total Sharp score (mTSS). In addition, patients treated
with the higher dose of filgotinib (200 mg) did not experience dose-depen-
dent increases in the rates of JAK inhibitor-associated adverse events such
as herpes zoster and venous thromboembolism during the 52-week trial.
Data from ongoing long-term safety studies have further corroborated the
safety observations from randomized controlled trials. The presentation
will also discuss appropriate patient selection for filgotinib and ongoing
patient management strategies.
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Regulatory mechanism of bone remodeling by cytokines
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Bone is constantly renewed by the balanced action of osteoblastic
bone formation and osteoclastic bone resorption both of which mainly oc-
cur at the bone surface. This restructuring process called “bone remodel-
ing” is important not only for normal bone mass and strength, but also for
mineral homeostasis. Bone remodeling is stringently regulated by commu-
nication between bone component cells such as osteoclasts, osteoblasts
and osteocytes. During bone remodeling, resorption by osteoclasts pre-
cedes bone formation by osteoblasts. Based on the osteocyte location
within the bone matrix and the cellular morphology, it is proposed that
osteocytes potentially contribute to the regulation of bone remodeling in
response to mechanical and endocrine stimuli. An imbalance of this pro-
cess is often linked to various bone diseases such as Osteoporosis, Osteo-
petrosis and Rheumatoid arthritis. RANKL derived from osteocyte cur-
rently provides a paradigm that enables the molecular understanding of
osteoclastogenesis. On the other hand, Sost is the key regulators of bone
formation by suppressing osteoblasts. In excessive bone destruction and/
or formation with Rheumatoid arthritis and Spondyloarthritis, inflammato-
ry cytokines such as IL-17 have a great effect. Cytokines expressed in
these osteocytes and immune cells have attracted attention as therapeutic
targets and is currently bringing the gospel to the medical field. Further-
more, recently, the molecular basis of a new therapeutic strategy targeting
the Semaphorin identified as a new bone remodeling regulator has been
established, and future applications are expected.
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New Insights for Clinical Practice in SpA
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Spondyloarthritis (SpA) is a common term for a group of diseases
sharing genetic background (e.g., an association with HLA-B27), patho-
physiological mechanisms (e.g., a leading the role of the Th-17 pathway),
and common clinical features both musculoskeletal such as involvement
of the axial skeleton, peripheral arthritis, enthesitis, and dactylitis, and es-
tra-muskuloskeletal such as psoriasis, acute anterior uveitis, and inflam-
matory bowel disease. Depending on the leading manifestation, SpA can
be classified as axial (with predominant involvement of the axial skeleton
- sacroiliac joints and spine) or peripheral (with arthritis, enthesitis or dac-
tylitis as leading manifestations). There was a substantial progress in the
field of SpA in terms of understanding disease mechanisms, early diagno-
sis, and improved treatment. Correct application and interpretation of im-
aging is a key to the improved diagnosis of axial SpA. In the last years,
there is an increasing number of publications reporting a high prevalence
of bone marrow edema on magnetic resonance imaging of sacroiliac joints
in healthy subjects without back pain indicting a need for a better defini-
tion of SpA compatible findings. Tumor necrosis factor (TNF) alpha and
interleukin (IL)-17 represent currently two major treatment targets in SpA,
while other promising targets such as IL-23 or IL-6 failed in clinical trials.
There is an unmet need for strategy trials to optimize and to individualize
treatment in SpA. The role of Janus kinases and their blockade in SpA is
still to be explored. TNF blockade showed efficacy in peripheral SpA, oth-
er targets (IL-17 and IL-23) should be investigated in clinical trials. Early,
effective and long-term suppression of inflammation is currently the best
method to prevent structural damage progression in the spine in axial SpA,
while specific effects of IL-17 blockade and of nonsteroidal anti-inflam-
matory drugs on new bone formation are being still investigated.
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Structure and functions of IL-6/IL-6 receptor and their pathophysio-
logical roles in inflammatory conditions
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Although interleukin-6 (IL-6) is primarily produced by hematopoietic
cells, IL-6 has its effects on a wide range of cells via gp130 protein and
influences not only immune/inflammatory responses but also broad tissue/
organ systems. IL-6 is also involved in pathological immune/inflammatory
responses and plays substantial roles in the pathophysiology of autoim-
mune/inflammatory/rheumatic conditions such as rheumatoid arthritis.
Currently, anti-IL-6 receptor antibodies are the only clinically available
molecular-targeted drugs that specifically block IL-6 signaling. In this
short lecture, molecular mechanisms that provide rationale underlying
IL-6 signal blockade will be discussed.
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The Role of IL-6 in Rheumatoid Arthritis
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RA is a systemic disease driven by chronic joint inflammation that
results in joint damage and loss of function. Integrated activation of the
innate and adaptive responses is a requisite for chronic inflammation, and
is mediated by cytokine signaling. IL-6 is one such cytokine, and is able to
interact with virtually any cell based on its versatile signaling mechanism.
Indeed, almost all cells of the innate and adaptive arms of the immune
system, along with supporting stromal cells, respond to IL-6, and many of
these cells also produce IL-6. As a result, elevated IL-6 levels may contrib-
ute to persistently activated innate and adaptive immune systems respon-
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sible for RA disease chronicity and pathophysiology. IL-6 facilitates not
only communication among cells within the innate and adaptive immune
arms, but also allows for interactions between the two. IL-6 produced by
innate immune and supporting stromal cells can activate adaptive T and B
effector cells. These effector cells also secrete IL-6, which then further
influences the function of cells of the innate system. IL-6 also induces cells
to produce other key cytokines that facilitate communication between the
different cells of the immune system. In this way, IL-6 can be viewed as a
key messenger in autoimmunity and, in cases of persistent elevation like
RA, IL-6 contributes to a state of chronic inflammation. Continued re-
search on the many functions of IL-6 may further delineate the pathologi-
cal origins of RA. (1) 1. Calabrese L and Choy E: The Roles for IL-6 in
Both Innate and Adaptive Immunity in RA. Sanofi Regeneron 2016.
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Treatment strategy for psoriatic arthritis with metabolic comorbidi-
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Psoriatic arthritis (PsA) and rheumatoid arthritis (RA) are systemic
autoimmune disease linked to metabolic comorbidities, such as obesity,
diabetes mellitus, and hyperlipidemia. However, obesity and metabolic
syndrome are more frequent in patients with PsA than in those with RA. In
daily clinical practice, it is frequently observed that severe RA patients are
cachexic while severe PsA patients are obese, accompanied by metabolic
comorbidities. “Psoriatic march” is the concept of how severe psoriasis
(PsO) and PsA accompany the risk of metabolic comorbidities and lead to
cardiovascular events. Proinflammatory cytokines, in particular TNF-a,
play a pivotal role in the pathogenesis of “psoriatic march”. TNF produced
by adipocyte, together with TNF produced due to PsO/PsA pathogenesis,
causes insulin resistance and endothelial dysfunction, leading to athero-
sclerosis and finally myocardial infarction or stroke. Epidemiological
studies revealed that TNF inhibitors not only ameliorate PsO/PsA but also
decrease the cardiovascular events. Therefore, TNF inhibitors can be a
good treatment option for PsO/PsA with metabolic comorbidities. Obese
patients are often resistant to conventional treatments. However, Pegylated
TNF inhibitor, Certolizumab pegol (CZP), is reported to be equally effec-
tive for both normal weight and obese PsO/PsA patients. Pegylation may
have allowed the maintenance of higher serum concentration of CZP and
their accumulation to the inflamed tissue. In this seminar, the concept of
“psoriatic march” and treatment strategy for PsO/PsA patients with meta-
bolic comorbidities will be discussed.
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Treatment strategy for the axial domain of psoriatic arthritis
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Psoriatic arthritis (PsA) exhibits arthritis, enthesitis, or spondylitis
with skin and/or nail psoriasis. The pathological condition is composed of
chronic enthesitis in response to mechanical stress. Once inflammation
occur in sacroiliac joint or spine, patients complain the inflammatory back
pain (IBP). IBP is typically relieved by exercise, and worsened by rest. It
is important that we do an interview and a medical examination appropri-
ately to ascertain the difference with the general back pain. We should
distinguish PsA from nonspecific lumbago or degenerative disease includ-
ing disc herniation and spondylolisthesis. We should also distinguish it
from pustulotic arthro-osteitis (PAO), osteitis condensans ilii (OCI), dif-
fuse idiopathic skeletal hyperostosis (DISH) as well as ankylosing spon-
dylitis (AS). We need to make a diagnosis with both clinical manifesta-
tions and images, but we sometimes need to follow up clinical findings for
final diagnosis. PsA exhibits osteophyte formation around intervertebral
disk space, which sometimes leads to ankylosis like AS. Unlike marginal
syndesmophytes seen in AS, non-marginal syndesmophytes seen in PsA
look chunky. In DISH, osteophytes look proliferrative Since PsA exhibits
various symptoms, a treatment strategy depends on a targeted symptom.
There is a few clinical trials which set an improvement of axial domain of



PsA as a primary end point. However, treatment recommendation for PsA
is described based on the results of the studies, including clinical trial of
biologics, which set improvement of axial domain as secondary end point.
When an effect of NSAIDs, 1st choice drug, is insufficient, the biologics,
such as TNF inhibitor and IL-17A inhibitor, should be considered. In this
lecture, I discuss a treatment strategy for axial domain of PsA, and espe-
cially focused on differential diagnosis.
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Rheumatoid arthritis (RA) is characterized by symmetric synovitis
with bone destruction and production of autoantibodies due to a break-
down in immune tolerance caused by the interaction of genetic and envi-
ronmental factors. EULAR Recommendation 2019 recommends early
treatment, mainly methotrexate (MTX), and biologics (TNF inhibitors,
IL-6 inhibitors, T-cell selective therapy) for refractory patients. The goals
of RA treatment are broadly divided into clinical, structural, and function-
al remission. However, in clinical practice, it is often difficult to achieve or
maintain all three types of remission due to the inaccessibility of MTX or
the presence of multiple drug resistance to anti-rheumatic drugs. JAK in-
hibitors, which inhibit multiple cytokine signals simultaneously via inhibi-
tion of intracellular kinases, have been launched for rheumatoid arthritis
with five drugs in the market (as of December 2020), and due to the con-
venience of being an oral drug, their share in clinical practice is expected
to expand further. On the other hand, appropriate monitoring is important
due to the presence of specific adverse events such as herpes zoster. In this
talk, we will discuss the usefulness of JAK-targeted therapy, including the
JAK1/2 inhibitor baricitinib, as well as cautions in management and future
prospects.
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Efficacy and safety of baricitinib in suppressing joint destruction re-
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Due to recent advances in the treatment of rheumatoid arthritis, not
only clinical remission but also structural and functional remission have
become a feasible therapeutic goal. EULAR recommendations 2019 up-
date clearly stated that bDMARDs or JAK inhibitors (JAKi) should be
added if patients with poor prognostic factors cannot achieve therapeutic
goals with MTX. Unlike bDMARDs, JAKi have small molecular weights,
can be administered orally, and can efficiently inhibit intracellular signal
transduction of inflammatory cytokines. Among them, baricitinib mainly
inhibits JAK1 and JAK2. The RA-BEAM study demonstrated that ACR20
at 12 weeks in patients treated with baricitinib proved to be non-inferior
and superior to that in patients treated with adalimumab (N Engl J Med.
2017;376 (7): 652-662.). In addition, not only inflammatory markers such
as CRP and ESR and disease activity indices such as DAS28-CRP and
SDAL but also patient-reported outcomes including pain and fatigue were
rapidly improved by baricitinib. Furthermore, in the evaluation of joint
destruction using mTSS (modified Total Sharp Score), baricitinib was ef-
fective in suppressing joint destruction, similarly as adalimumab. At 24
weeks, joint destruction was completely inhibited in 81.3% of the barici-
tinib-treated patients (mTSS =0). Subsequent follow-up data were pre-
sented at the ACR meeting in 2020, showing that baricitinib was effective
in suppressing joint destruction over five years. In terms of safety, JAKi,
including baricitinib, have been reported to cause more herpes zoster than
bDMARD:s. In addition, it is necessary to pay sufficient attention to the
onset of malignancies and thrombosis. The author was directly instructed
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by Dr. van der Heijde, an advocate of mTSS, and has been involved in
several clinical studies using mTSS. This seminar will focus on how to
evaluate mTSS data and the effect of baricitinib on suppressing joint de-
struction.
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Biosimilar in RA Treatment Strategies
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The introduction of Infliximab (IFX) and Etanercept (ETN) biosimilar
(BS) has added options for biologics with clinical equivalence but at dif-
ferent NIH prices for RA treatment. This has facilitated access to biologics
for patients and there is no doubt that the switch from branded biologics to
BS provides medical economic benefits. “Basic Policies for Managing and
Reforming the Economy2019” by the Cabinet states that “We will pro-
mote research and development of biologics and BS and accelerate the use
of BS with better understanding of its efficacy and safety”. However, the
knowledge and understanding of BS doesn’t seem to be adequate even
though more than six years have passed since their introduction to the
Japanese market in 2014. In this presentation, the data about the efficacy
and safety of IFXBS and ETNBS, including switching studies, will be
presented. Since IFX is a chimeric antibody, the production of neutralizing
antibodies must be monitored carefully, and the same is true for BS. In
addition, we must pay attention to the so-called nocebo effect. The nocebo
effect refers to the reduced efficacy and side effects due to patient beliefs.
Some abroad studies showed that patients who switched from ETN to BS
had a significantly lower persistence rate, and patients who switched back
to the branded drug had a greater change in PGA. On the other hand, the
study that included 90 patients who switched from ETN to BS at total 14
RA institutions in Japan showed that there was no significant change in
DAS28 and PGA. These results suggest that providing adequate informa-
tion to patients by rheumatologists leading informed consent will contrib-
ute to reduce nocebo effects. In clinical practice, we know that there are
patients who are hesitant to switch to BS because they are satisfied with
the current biologic. Therefore, it is required to accumulate evidence re-
garding the switch from branded biologics to BS and among BSs and sup-
port patients to accept BS without concerns.
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Spondyloarthritis (SpA) is a group of inflammatory rheumatic diseas-
es comprising ankylosing spondyritis (AS), psoriatic arthritis (PsA), reac-
tive arthritis, SpA-associated with inflammatory bowel disease and undif-
ferentiated SpA. More recently, classification criteria for axial and
peripheral SpA (axSpA & pSpA) have been developed by the Assessment
of SpondyloArthritis international Society (ASAS); axSpA involves sac-
roiliitis and spondylitis, while pSpA predominantly presents with periph-
eral arthritis, enthesitis and dactylitis. In addition, axSpA is now divided
into radiographic and non-radiographic axSpA (r-axSpA/nr-axSpA) with
or without definite X-ray evidence of sacroiliitis. These interrelated disor-
ders share clinical features and are associated with MHC class I molecules,
in particular HLA-B27. Activation of the IL-23/IL-17 pathway and the
TNF-a proinflammatory cascade has been known to play an important role
in the pathogenesis of SpA diseases such as psoriasis/PsA and AS/axSpA.
IL-17 is now well defined as a major factor in inducing and mediating
proinflammatory responses, including osteoproliferation as well as osteo-



clastgenensis. IL-17 production has been detectable in the skin and joints
of AS and psoriasis/PsA, and of interest, this cytokine can be produced by
the cells of the innate immune system such as yo T cells, type 3 innate
lymphoid cells and MAIT cells, in addition to CD4" T cells and CD8" T
cells. It has been shown that SpA diseases can be greatly ameliorated by
blocking the IL-23/IL-17 pathway, likely TNF-a, further indicating a sig-
nificant role in disease development. In the seminar, speakers will cover
the topics ranging from the pathogenesis of the SpA disease to the man-
agement of psoriasis/PsA and AS/axSpA.
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Possibility of tremfya in PPP/ PAO
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Palmoplantar pustulosis (PPP) is an intractable disease consisting of
aseptic blisters and pustules that occur mainly on the palms and soles of
the feet, and causes pustulotic arthro-osteitis (PAO). It may be merged to
about 10-40%. Currently, there are no international guidelines for PPP /
PAO and treatments are not well established. Murakami et al. (J. Invest
Dermatol 2017) found that the onset of palmoplantar pustulosis is caused
by the action of antibacterial peptides derived from eccrine sweat glands
on keratinocytes after blistering due to some factor, IL-23, IL-17. IL. It is
reported that cyst formation is completed by expressing inflammatory cy-
tokines such as -8 and inflammatory cells such as neutrophils and Th17
cells, and finally filling the blisters with a large number of neutrophils. ing.
Tremfya, the world’s first insured for palmoplantar pustulosis in 2018, is a
human anti-human IL-23p19 monoclonal antibody, the world’s first bio-
pharmacy with clinical efficacy against PPP / PAO. Is. In this seminar, |
will mainly talk about the epidemiology, clinical symptoms, diagnosis,
treatment, and the possibility of tremfya of PPP / PAO.
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Psoriatic arthritis (PsA) is associated with decreased quality of life. As
delayed diagnosis may lead to progressive joint destruction and long-term
disability, the key clinical features of PsA should be recognizable to a wide
range of clinicians for early diagnosis. In addition to assessment and iden-
tification of skin and nail lesions, which occur in up to 85% of those with
musculoskeletal manifestations, clinicians should be aware of both the
peripheral and axial manifestations of musculoskeletal disease reviewed
here. Meticulous history-taking and physical examinations, and familiari-
ty with appropriate imaging studies is often necessary to distinguish axi-
al-PsA from other differential diagnoses. Swift diagnosis and treatment are
necessary to control PsA disease, as well as mitigate the risks of the many
associate comorbidities that may accompany it. In this session, at first, we
aim to review the new information in PsA including T2T, co-morbidity, the
clinical features of PsA especially focusing on Axial PsA. Secondly, the
treatment guideline and recommendation for PsA is changing constantly
with the advent of new therapies in the EULAR, ACR, and GRAPPA inter-
nationally, and I would introduce a current treatment strategy “T2T” and
its limitation. Furthermore, therapeutic strategies of how to set the treat-
ment target should be determined through a shared decision making be-
tween physicians and patients in consideration of the disease activity and
the characteristics (presence or absence of complications) of each patient.
I will present a clear exposition of signification to choose bio-DMARDs in
treatment of PsA including the new IL23-antagonist, Guselkumab. Finally,
I would introduce it’s mechanism of action and the clinical efficacy and
safety data in PsA programs. References 1. Ritchlin CT, Colbert RA, GI-
adman DD. Psoriatic Arthritis. N Engl ] Med 2017;376 (10):957-70. 2. van
den Bosch F, Coates L. Clinical management of psoriatic arthritis. Lancet
2018;391 (10136):2285-94. 3. Gottlieb AB, Merola JF. Axial psoriatic ar-
thritis: An update for dermatologists. ] Am Acad Dermatol. 2020 Jul 31:

S56

S0190-9622 (20)30959-2. 4. Gossec L et al. EULAR recommendations for
the management of psoriatic arthritis with pharmacological therapies:
2019 update. Ann Rheum Dis. 2020 Jun;79 (6):700-712 5. Deodhar A, et
al; DISCOVER-1 Study Group. Guselkumab in patients with active psori-
atic arthritis who were biologic-naive or had previously received TNFa
inhibitor treatment (DISCOVER-1): a double-blind, randomised, place-
bo-controlled phase 3 trial. Lancet. 2020 Apr 4;395 (10230):1115-1125.
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Surgery for the rheumatoid hand 2021 - subcutaneous tendon rupture-
Keiichiro Nishida

Department of Orthopaedics, Okayama University Graduate School of
Medicine

Conflict of interest: Yes

There are still significant number of patients with “RA symptoms that
are causing a reduction in quality of life (QOL), despite their well-con-
trolled disease status”, which is one of the definition of difficult-to-treat
rheumatoid arthritis (D2T-RA) by European League Against Rheumatism
(EULAR). The panel discussion will focus on the subcutaneous tendon
rupture as a condition that markedly reduces QOL. Dr. Ikegami of Toho
University will talk about multiple extensor tendon ruptures of the hand.
He will discuss the preoperative evaluation of tendons and muscles of the
ruptured and residual tendons, evaluation of the wrist joint, determination
of tension of tendon sutures, and appropriate postoperative treatment. Sur-
gical treatment of subcutaneous ruptures of the flexor tendon of the hand
is generally challenging. Even if the ruptured tendon is reconstructed, pro-
gressive joint destruction of the affected finger may lead to a loss of overall
finger function. Dr. Akita of Osaka Minami Medical Center will present
cases of RA patients who underwent reconstruction of a subcutaneous rup-
ture of the flexor tendon of the hand. He will also discuss the importance
of inflammation control. In the special lecture, Dr. Ishikawa of Niigata
Rheumatic Center will give a talk on “The significance of hand and finger
reconstruction of patients with RA under disease control by bDMARDs”.
In this talk, he divided the cases of reconstructive surgery for rheumatoid
hand and fingers into two groups: bDMARD-treated and non-bDMARD-
treated patients, and reports the effectiveness of the surgery on patient re-
ported outcomes (PRO), including physical function, quality of life, and
psychological (depression) aspects, as well as disease activity, and reduc-
tion of medication. He will emphasize the importance of the control of
disease activity by DMARDs, such as biologics, which are complementa-
ry to each other, in order to maximize the effectiveness of the surgery.
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Significance of Rheumatoid Arthritis Hand Reconstruction under the
use of Biologics

Hajime Ishikawa

Niigata Rheumatic Center

Conflict of interest: None

In the era of biologics (-(DMARD), the pathology of rheumatoid ar-
thritis (RA) has improved dramatically, and approximately 60% of pa-
tients have reached clinical remission. However, there are many patients
who have difficulty controlling disease activity due to comorbidities, ex-
tra-articular symptoms, insufficient effect for many drugs, and so on. Also,
in the patients with clinical remission, remaining synovitis in the hand is
often detected by ultrasonography, causing painless joint destruction and
progressive of deformity as a silent destructor. Surgical reconstruction of
the structurally damaged rheumatoid wrist and hand was performed at 137
sites in 119 patients, of which 39 sites in 30 patients were treated with
bDMARD. As a result, DASH score before and 1 year after surgery was 45
—37, HAQ-DI was 1.15—0.89, patient VAS (mm) was 36—21, EQ-5D
was 0.70—0.78, and BDI was 12.8—11.1. Improvement in physical func-
tion, QOL, and psychology (depression) was noted. DAS28-ESR de-
creased from 3.2 to 2.0, and steroid or csDMARD dose was possible to
reduce in 8 patients (27%) during the follow-up. On the other hand, in 89
patients who were not treated with bDMARD, the similar favorable effect
was observed. However, increased dose of steroid or csDMARD was re-
quired in 14 patients (16%). We have reported that a favorable outcome
was provided by tight medical control throughout the course of RA; 1)



Postoperative pain, extension lag and subsidence of the implant in Swan-
son MP joint arthroplasty were related to high CRP or mutilating type of
RA. 2) In the upper extremity surgery, a greater improvement in DASH
score was expected in patients under the good control of RA. 3) Integrated
disease activity for 10 years after the rheumatoid wrist surgery reflected
postoperative joint deterioration. In order to maximize the surgical effect
of rheumatoid hand reconstruction, it is extremely important to control
disease activity by DMARDs, such as bDMARD which is complementary
to each other.
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Treatment strategy for CTD-PAH: Focusing on MCTD and Sjogren’s
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Connective tissue diseases (CTD) occasionally complicate pulmonary
arterial hypertension (PAH). According to the treatment flowchart of
CTD-PAH in Japanese guidelines for treatments of pulmonary hyperten-
sion (2017), 1) diagnosis of CTD-PAH, 2) evaluation of CTD activity, and
3) risk evaluation of heart failure are important. However, it is difficult to
determine the indications of immunosuppressive therapy and the treatment
of occasionally overlapping group 2 or 3 PAH. In this seminar, I will dis-
cuss these problems with various case presentations of CTD-PAH, consid-
ering systemic lupus erythematosus (SLE) and systemic sclerosis (SSc) as
a basic course and primary Sjogren’s syndrome (pSS) and mixed connec-
tive tissue disease (MCTD) as an advanced course. PAH is a rare compli-
cation of pSS (Launay, Medicine, 2007). It is easy to understand to divide
pSS-PAH into 3 types: 1) SLE-like, 2) SSc-like, and 3) lung lesion-com-
plicated. Some patients with pSS show extraglandular symptoms and high
disease activity. PAH is interpreted as one of such extraglandular symp-
toms, and responsive to immunosuppressive treatment (Liu, Lupus, 2018).
MCTD is characterized by anti-UIRNP antibody and overlapping syn-
drome (Sharp, Am J Med, 1972). However, it is difficult to distinguish
MCTD as an independent disease from overlapping syndrome of 2 or 3
diseases. The presenter prefers “anti-U1RNP antibody syndrome” because
it is simpler not to use MCTD as an independent disease. There are no
specific treatment recommendations to MCTD-PAH. The indication of im-
munosuppressive treatment is determined by whether SLE component or
SSc component is dominant in the case. It means that the disease is inter-
preted as overlapping of SLE and SSc.
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Evaluation of matrix metalloproteinase-3 in clinical practice of rheu-
matoid arthritis
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Rheumatoid arthritis can be characterized by systemic synovitis with
chronic synovial hypertrophy which can produce large amount of matrix
metalloproteinase (MMP)-3. MMP-3 has wide substrate specificity in-
cluding proteoglycan, collagens, fibronectin, gelatin, and so on. MMP-3
has been considered as the primary proteinase for joint destruction in RA.
MMP-3 is a proteolytic enzyme, also known as stromelysin-1, and thought
to play a pivotal role in joint damage in RA. MMP-3 is involved in the
degradation mechanism of articular cartilage in RA by cleaving extracel-
lular matrix proteins; collagen type 2, 3, 4, 9, and 10, and proteoglycans.
MMP-3 is locally produced by synovial fibroblasts and chondrocytes in
the inflamed joint and released into blood. Serum MMP-3 levels have been
utilised as a valuable biomarker for assessing disease activity and predict-
ing joint damage in RA patients. The multiple-biomarker disease activity
(MBDA) comprises 12 serum biomarkers including MMP-3 and was
shown to reflect disease activity and predict joint destruction. MMP-3 has
been approved in RA patients by Japan national health insurance since
2001. MMP-3 has been mainly used for RA diagnosis, evaluation of RA
disease activity and drug effectiveness, and prediction of long-term joint
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destruction. We previously reported the short-term improvement of MMP-
3 can be an independent prognostic factor for the long-term drug effective-
ness, using data from Japanese multicenter registry system (TBCR). We
have found that percent improvement in MMP-3 levels was a significant
predictor for clinical remission in RA patients treated with adalimumab or
abatacept. Interestingly, the absolute value of MMP-3 was not associated
with clinical outcomes of adalimumab. I would like to review the current-
ly obtained evidence of MMP-3 to reconfirm its value in the clinical prac-
tice in RA.
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Meet with Prof. Paul Emery -Potential of Filgotinib Considered from
Global RA Treatment, Guidelines and Clinical Trials-
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The outcome of treatment of patients with rheumatoid arthritis (RA)
has qualitatively improved in recent years due to better and earlier treat-
ment approaches, and new drugs. As one of new Janus kinase inhibitors
(JAKI), filgotnib (JYSELECA®) has been approved for rheumatoid arthri-
tis in Japan and Europe as results of Phase III clinical trials, FINCH-1,
FINCH-2 and FINCH3, and safety and efficacy profiles of filgotinib have
been characterized. In this session, Prof. Paul Emery, University of Leeds
UK, introduces evidence-based guidance on the management of RA and
the role of filgotinib, and discusses with 4 of Japanese RA Specialists
about: 1) Updated guidance and implications for clinical practice and RA
management; 2) Filgotinib, once a day oral JAKI|, efficacy and role in clin-
ical practice; 3) Characteristics of JAK pathway inhibition and clinical
responses; hosted by Prof. Hiroaki Niiro, Kyusyu University.
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Interleukin-6 as a key driver linking inflammation and structural bone
changes in arthritis
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Rheumatoid arthritis (RA) is a systemic and inflammatory disease
with substantial impact on the bone leading to local and systemic bone
loss. Inflammatory cytokines lead to an imbalance between bone resorp-
tion and bone formation in RA. This imbalance, which is based on in-
creased osteoclast-medicated bone resorption at the expense of osteo-
blast-mediated bone formation, triggers structural damage in the bone and
joints, which drives functional impairment in patients with RA. Proinflam-
matory cytokines such as tumor necrosis factor-alpha (TNF-alpha) and
interleukin-6 (IL-6) are the main triggers for bone erosions by inducing an
imbalance of local bone metabolism. The role of cytokines in this process
is only partly understood, common concepts suggesting that a combination
of TNF-alpha and IL-6 are responsible for the loss of bone in RA. Recent
data have supported a key role of IL-6 in bone loss in RA, suggesting that
IL-6 suppresses repair of damage bone in RA. This concept is based on
findings that suggest that treatment with the anti-IL-6 receptor antibody
tocilizumab (TCZ) induced the repair of existing bone erosions in patients
with RA, while no such repair is found when inhibiting TNF-alpha with
respective therapeutic antibodies. These findings point to a homeostatic
role of IL-6 in bone, which is also supported by findings that show that
treatment with TCZ increases systemic markers of bone formation indicat-
ing repair. Thus, apart from the anti-inflammatory action of IL-6 targeted
therapies in RA, such approach also seems to restore bone homeostasis. In
this symposium, I will focus on that these findings open new possibilities
for tissue regeneration in inflammatory diseases.
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Perspectives on tocilizumab
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Rheumatoid arthritis (RA) is an autoimmune disease with persistent
inflammation of synovitis, progressive bone and joint destruction, and ir-
reversible physical disability. Earlier diagnosis and rapid disease control
as soon as possible are essential, since irreversible progression of joint
destruction worsens quality of life. Appropriate disease modifying an-
ti-rheumatic drugs (DMARDs) such as methotrexate (MTX) and biologic
DMARD targeting on TNF and interleukin-6 (IL-6) can regulate immune
abnormalities and improve disease activity in RA. Through treatment with
these drugs, it is possible that we aim at remission, and regulate joint de-
struction and functional disability by sustainable remission. IL-6 is one of
proinflammatory cytokine that affects production of autoantibody, forma-
tion of synovial pathology and so on. It is involved in the development of
RA. Tocilizumab (TCZ), an anti-IL-6 receptor monoclonal antibody, was
firstly approved to treat with RA in Japan. The PMS for all the patients
with TCZ contributes to reducing almost all the concerns that physicians
potentially had for the blocking of IL-6 signaling pathway. Currently, TCZ
has been expanded for many diseases such as systemic juvenile idiopathic
arthritis, adult Still’s disease, Takayasu arteritis, giant cell arteritis and so
on. TCZ is also able to shorten interval of administration for RA patients
who have inadequate response to biweekly TCZ. TCZ has been used for
RA patients regardless with or without MTX, and it is efficacious for them
who have inadequate response to MTX and biological DMARD. Our data,
which is named as “FIRST Registry”, has been also confirmed efficacy and
safety of TCZ as well as those of other biologic agents. Meanwhile, there
are several issues for cost-effectiveness, work disability and difficult to
treat RA. I will give an overview of the cumulative clinical evidence for
TCZ and consider the future potency for the IL-6 signal blocking.
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Current status and countermeasures for reactivation of hepatitis B
associated with immunosuppressants including steroids
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It has been reported that hepatitis B virus (HBV) -infected patients
with rheumatoid arthritis and collagen diseases are immunosuppressed as
long as immunosuppressive therapy is continued, and are likely to have
elevated HBV DNA levels. Fulminant hepatitis may occur in some cases,
resulting in a fatal course. Once cured [HBs antigen (HBsAg) negative and
HBc antibody (HBcADb) positive], the use of immunosuppressants may
cause HBV reactivation and even de novo hepatitis B. Recently, a wide
variety of biological drugs and five JAK inhibitors have become clinically
available as immunosuppressants, which may change the risk of HBV ac-
tivation. In addition, HBV reactivation occurs during or after dose reduc-
tion of steroids or immunosuppressants, and even if anti-HBV therapy is
started after fulminant hepatitis develops, it often leads to death. There-
fore, in the treatment of malignant tumors and autoimmune diseases, it is
recommended to measure HBsAg, HBcAb, and HBs antibody (HBsAb),
to administer nucleos (t)ide analogs to HBV carriers (HBsAg positive cas-
es), and to administer nucleos (t)ide analogs to patients with a history of
HBYV infection (Patients who were negative for HBsAg and positive for
HBcAb and/or HBsAb) at the time when HBV DNA is measured and be-
comes positive on a regular basis. Prevention of HBV reactivation can be
sufficiently expected by assessing the risk beforehand and taking measures
according to the risk based on the Guideline for Prevention of Hepatitis B
Associated with Immunosuppressive Therapy/Chemotherapy. On the oth-
er hand, the this guideline for prevention of HBV reactivation has been
mainly prepared for malignant tumors and autoimmune diseases. Until
recently, there had been no clear guidances for risk management regarding
the dose, duration of steroids treatmentat, and how often and frequency of
monitoring for HBV reactivation in patients with a relatively low risk of
HBYV reactivation such as those in the “During steroid monotherapy” The
Oto-Rhino-Laryngological Society, which frequently uses steroid mono-
therapy for a long time, prepared a new guideline on measures against
HBYV reactivation in collaboration with the Japanese Society of Hepatolo-
gy last year. Since HBV reactivation may occur several months after com-
pletion of steroid monotherapy, cooperation with a hepatologist is espei-
cally important in HBsAg-positive patients. In this seminar, the status and
evidence of the latest guidelines on the risk of HBV reactivation after im-
munosuppressive therapy or chemotherapy including steroids are outlined,
and future prospects are described.
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When and who should be started with Hydroxychloroquine in Japa-
nese patients with systemic lupus erythematosus
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Survival of patients with systemic lupus erythematosus (SLE) has dra-
matically improved over the last 50 years, possibly owing to earlier diag-
nosis and appropriate treatment schemes. However, SLE patients still dis-
play a high mortality rate compared with general population. Persistent
disease activity is associated with increased organ damage which in turn is
predictive of more damage and death. Several needs are still unmet among
SLE population in that long-term prognosis remains poor and new meth-
odological strategies should be found out aiming to prolong remission and
minimize damage accrual. According to the treat-to-target strategy in SLE
and 2019 update recommendation, remission or low disease activity
should be a clinical goal and the lowest dose of glucocorticoid (GC)
should be achieved. Hydroxychloroquine (HCQ) is a mainstay of therapy
for SLE and has long been accepted as the standard therapy in foreign
country. Given that HCQ was not approved in Japan until 2015, its thera-
peutic potential remains poorly understood. Recently, many investigators
have examined the association between HCQ blood levels and clinical
outcome. Some studies have reported taking an additional immunosup-



pressant other than corticosteroid was associated with higher HCQ con-
centration. In this review, we discuss “When and who should be started
with HCQ in Japanese patients with SLE” by focusing on the background
immunosuppressant use.
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The role of hydroxychloroquine in long-term therapeutic strategies
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The pathogenesis of systemic lupus erythematosus (SLE) is character-
ized by immune complexes consisting of antigens, activation of dendritic
cells and autoreactive T cells and overproduction of autoantibodies secret-
ed from activated B cells. The prognosis of SLE has dramatically im-
proved because of the widespread uptake of glucocorticoid and immuno-
suppressants, with survival rates reported to be 90% or higher after 5
years; however, 50%-70% after 20 years, given the age at onset, these
survival rates are relatively low. In 2014, a task force of the EULAR, re-
ported the treat-to-target (T2T) strategy for therapeutic goals. The thera-
peutic target was remission without any systemic symptoms or organ dis-
orders, and the realistic therapeutic goal was the avoidance of relapse or
organ disorders. As glucocorticoids and immunosuppressive drugs are
non-specific therapeutic agents that cause many adverse reactions, the de-
velopment of drugs aiming to control specific abnormal immune network
is anticipated for the treatment of SLE. Antimalarial agents such as hy-
droxychloroquine (HCQ) have long been used as effective therapies for
skin and joint symptoms, as well as for the malaise associated with SLE.
Whereas HCQ has been generally given to most of patients from the be-
ginning of the treatment during the remission-induction therapy in many
countries, its effects on maintenance therapy have not been sufficiently
supported by evidence. We evaluated the additive effects of HCQ in main-
tenance therapy for 1 year according to the standard of care (SoC) in 101
patients with SLE. The data indicated that addition of HCQ on the SoC
improved SLEDAI scores and reduced the dose of steroids. The use of
HCQ was a predictive factor for the prevention of SLEDAI flare. There-
fore, HCQ may be considered a potential mainstay of maintenance thera-
py. In this seminar, we would like to discuss the role of HCQ in long-term
therapeutic strategies for SLE.
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Current status of ophthalmic monitoring of hydroxychloroquine reti-
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Five years have passed since hydroxychloroquine (HCQ) was ap-
proved in Japan, but there have been no reports of HCQ retinopathy in
Japan. There are several possible reasons for this. That is, the screening
function is working effectively, administration to at-risk patients is care-
fully considered, the incidence rate of Japanese people may be low, defin-
itive diagnosis may be difficult, and patients might deviate from the coop-
eration system of prescribing physicians and ophthalmologists. Since
these verifications are difficult, I will talk about the following from the
perspective of an ophthalmologist at this seminar. 1. Reconfirmation of
HCQ retinopathy test points, 2. Characteristics of Asian retinopathy, 3.
Current status and problems of case tracking, 4. Proposal of medical care
support program (H-SUPPORT), 5. Presentation of suspected retinopathy
and diagnosed cases. 1. I want to check the timing of the inspection again.
2. I will introduce the characteristics of lesions in the peripheral areas,
which are often found in Asians, and how to detect them. 3. I will intro-
duce the side effect report and tracking system from Sanofi. 4. I will pres-
ent the ophthalmologist’s consultation desk and registry system for sus-
pected cases. 5. Finally, I will present some specific cases I experienced
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and consider the current issues from the perspectives of 1-4. I hope that my
talk will help audience and me to think together about the significance of
cross-departmental collaboration and what we can do from each stand-
point.
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The Importance of Infection Control in Rheumatic Diseases
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The treatment of rheumatic diseases such as rheumatoid arthritis and
systemic lupus erythematosus has made great progress in the last 20 years.
In addition to methotrexate and other immunosuppressive agents, a num-
ber of biologics and JAK inhibitors have been used in recent years, making
steroid-free treatment more feasible, but infections caused by immunosup-
pressive potentiation remain a challenge. Patients with rheumatoid arthri-
tis have a higher incidence of pneumonia and mortality, and biologics have
been shown to increase the frequency of severe infections. According to a
domestic survey of all biologics, bacterial pneumonia was the most fre-
quent infectious disease in Japan, and opportunistic infections such as tu-
berculosis, pneumocystis pneumonia (PCP), nontuberculous antacidosis,
and herpes zoster also require attention. Risk factors for serious infections
include old age, pre-existing pulmonary disease, and history of interstitial
pneumonia, and these patients should be carefully screened, especially pri-
or to the administration of biologic agents, for the appearance of symp-
toms such as fever and dyspnea after the start of treatment, and for the
development of chest imaging findings and laboratory tests such as blood
lymphocyte count, beta-D glucan, and KL-6. It is necessary to pay atten-
tion to the changes in It is also important to instruct patients to wear masks,
to gargle, to wash their hands, to be alerted to respiratory symptoms, to see
a doctor as soon as possible when they are sick, and to receive vaccines for
prevention of infection. Reactivation of hepatitis B virus is also important
in the treatment of rheumatic diseases. Screening for HBV infection
should be performed in all patients with or without hepatic dysfunction
prior to administration of biologics and immunosuppressive agents, as
well as measures against de novo hepatitis, such as consideration of ad-
ministration of nucleic acid analogs to HBV carriers and previously infect-
ed patients, and appropriate monitoring during administration.
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While the treatment of rheumatic diseases has been changing due to
the introduction of biologics and other immunomodulating agents into
rheumatoid arthritis (RA), the complication of various infectious diseases
has become a problem. As pneumonia is the most common reason for hos-
pitalization in RA patients, respiratory tract infections occur frequently
and often become severe. The diagnosis of respiratory infections in RA
patients is sometimes difficult because they are complicated by pulmonary
lesions such as interstitial pneumonia and alveolar hemorrhage, which oc-
cur regardless of the disease activity such as joint symptoms. Drug-in-
duced pneumonia caused by methotrexate (MTX) or biologics is also
known, and differentiation from such non-infectious respiratory lesions is
also a problem. RA is a risk factor for infectious diseases by itself, but
therapeutic agents are also risk factors, the largest of which is predniso-
lone. Biologics for RA are broadly divided into those that inhibit TNF-a,
those that inhibit IL-6, and those that inhibit T cell activation. All of these
preparations can induce opportunistic infections by reactivating latent in-
fectious diseases. As mentioned above, the most common infectious dis-
ease in RA patients is pneumonia, and it has been reported that pneumo-
coccus isthe most frequently isolated causative agent in community-acquired
pneumonia. One of the measures to prevent pneumococcal pneumonia is
the pneumococcal vaccine. Currently, there are two pneumococcal vac-



cines that can be used by adults in Japan: the 13-valent pneumococcal
conjugate vaccine (PCV13) and the 23-valent pneumococcal polysaccha-
ride vaccine (PPSV23). In this talk, we will discuss topics related to vac-
cine prevention, along with findings on the pathogenesis and characteris-
tics of respiratory tract infections in RA and other rheumatoid diseases,
epidemiology, prevention, and diagnosis.
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Prevention of sarcopenia in aged rheumatoid arthritis patients ~Im-
portance of muscle~

Masahiro Tada

Orthopaedic Surgery, Osaka City General Hospital

Conflict of interest: None

Everybody has felt their physical decline. Especially, muscle mass
comes to peak at 20-40 years, and decrease 10% in upper limb, 20% in
lower limb at 60 years, moreover decrease 20% in upper limb, 40% in
lower limb at 80 years. Rheumatoid arthritis (RA) patients that have joint
destruction, are considered more decreasing of muscle mass. Actually,
they have highly fallen rate and prevalence rate of femoral neck fracture
compared healthy individuals. Falls and fractures account for 12.2% of
requiring nursing care and are the fourth reason. It is important to prevent
them that shorten the health expectancy. However, there is not enough
study and evidence from the view of muscle. Sarcopenia, which is defined
by low muscle mass, power, and quality, is classified in the ICD-10. Sar-
copenia is recognized the disease, not aging change. If they suffer them,
recovery is difficult, because there is no medicine to increase the muscle.
Therefore, early diagnosis and intervention is only approach to prevent
them. From this point, EWGSOP and AWGS advocated the new criteria at
2018 and 2019, respectively. We reported that muscle mass, exercise time,
and energy intake of RA less than those of control from TOMORROW
study. Prospective cohort study (CHIKARA study) has performed from
2016 to evaluate correlations between sarcopenia and disease activity in
RA. Prevalence of sarcopenia, developing rate, correlation between mus-
cle function and falls & fractures, relationship of disease activity and sar-
copenia will be considered with new insight and evidence. We discuss the
prevention of sarcopenia from exercise, nutrition, RA treatment, and team
medical care. The aging of population is social problem, this phenomenon
has already reached to RA. Rheumatologists need to deal with Increasing
the side effect, poly pharmacy by comorbidity, and social estrangement by
living alone. Even if aging occurs, most aged people want to look younger
than they are by maintaining muscle mass and function.
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Rheumatoid arthritis treatment in the elderly patients
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In recent years, the incidence of rheumatoid arthritis has increased.
Furthermore, the number of patients who develop rheumatoid arthritis at a
young age is gradually increasing, and it is expected that the number of
elderly patients with rheumatoid arthritis will continue to increase. In el-
derly patients, the probability of having complications such as hyperten-
sion and diabetes is high, and multiple drugs are often used for diseases
other than rheumatoid arthritis. It is also likely that the patient has comor-
bidities affecting important organs such as the heart, liver, and kidneys.
Infectious diseases, which are the most problematic adverse events associ-
ated with the treatment of rheumatoid arthritis, increase in frequency and
severity owing to old age, regardless of the underlying disease. Therefore,
individual patient-specific attention is more important when treating rheu-
matoid arthritis in the elderly than when treating it in younger people;
personalized treatment that cannot be covered by the guidelines is often
required, and treatment is generally restricted. On the other hand, a char-
acteristic of rheumatoid arthritis that develops at an old age is that there are
many systemic symptoms such as fever. In addition, the affected joints are
often large joints. These characteristics are linked to the fact that the abil-
ity to move the body is greatly affected. If these symptoms are left untreat-
ed, the patient’s condition progresses from frailty to disuse-related physi-
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cal dysfunction. It is well known that for the elderly, not only rheumatoid
arthritis but also immobility itself has a great effect on prognosis. Improv-
ing immobility quickly, in other words, improving rheumatoid arthritis
quickly, is a more important goal in treatment of the elderly than in the
treatment of young people. In order to prevent the progression of such
physical dysfunction, it is becoming more important to fully utilize many
prepared social resources such as long-term care insurance, regardless of
the conventional treatment method for rheumatoid arthritis.
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“Eosinophilic inflammation” in EGPA
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In response to type I allergic reaction, eosinophils increase in the tis-
sue. Although this phenomenon has been well characterized in allergic
disease and of interest to researchers, for decades, there has been a debate
over whether accumulated eosinophils act to converge the inflammatory
response or to increase inflammation, the so-called friend or foe theory.
And even now, with the clinical application of biological therapy targeting
IL-5, a factor known to prolong eosinophil differentiation and survival, the
debate is far from settled. Recent studies have indicated that eosinophils
possess a rather diverse set of functions. EGPA is often accompanied by
marked peripheral blood eosinophilia. How do eosinophils contribute to
the pathology? We need to know more about eosinophils themselves and
their behavior at the site of inflammation. In the present talk, I will review
the characteristics of eosinophils, their dynamics, activation, degranula-
tion, and cell death in vivo, in light of our findings (especially with respect
to extracellular traps and ETosis). The definition of “eosinophilic inflam-
mation” in EGPA will be discussed.
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The disease concept of EGPA was first defined by Jacob Churg and
Lotte Strauss in 1951. Recent epidemiological studies revealed male-to-
female ratio was 1:1.7 and ages of 30 to 60 years old are most susceptible
to EGPA. In Japan, the diagnosis of EGPA is made by the diagnostic crite-
ria by the Ministry of Health, Labour and Welfare of Japan but the Ameri-
can College of Rheumatology criteria or Lanham criteria is used for the
classification of EGPA in the world. ANCA positivity in EGPA is as low as
30 to 40%. Clinical features are different between ANCA-positive and
ANCA-negative cases. Genome-Wide Association Study has revealed
ANCA-positive EGPA was related to HLA-DQ and ANCA-negative
EGPA was related to IL-5 and GPA33 genes. High-dose steroids are a
mainstay of the remission induction treatment of EGPA, and cyclophos-
phamide or azathioprine is used for steroid-resistant cases. Recently, me-
polizumab, anti-IL-5 antibody, has proven to be effective for steroid-resis-
tant non-severe EGPA and could reduce the dose of steroids, and
mepolizumab has been approved for EGPA in Japan in 2018. The Research
Committee of Intractable Vasculitis Syndrome of the Ministry of Health,
Labour and Welfare of Japan will publish the treatment guide for EGPA, in
which mepolizumab is strongly recommended in non-severe EGPA pa-
tients who have been refractory to the conventional therapies. In overseas,
rituximab, anti-CD20 monoclonal antibody, is said to be a promising agent
for EGPA but is not approved in Japan yet. The prognosis of EGPA is fa-
vorable in general but some have severe complications such as heart fail-
ure or gastrointestinal perforation. High-dose gamma globulin therapy can
be effective for residual peripheral neuropathies.
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Interstitial lung disease associated with connective tissue disease
(CTD-ILD) is a condition that affects the prognosis and is an important
issue for both pulmonologists and rheumatologists. Underlying diseases
are important in CTD, but in ILD, assessment based on imaging and histo-
logical classification is important. The clinical courses including treatment
response in individual CTD-ILD cases are diverse, and it is not always
easy to determine treatment choice. Corticosteroids and immunosuppres-
sive drugs are thought as the basic treatment, but anti-fibrotic drugs are
indicative for mainly fibrotic ILD; the former aims to improve and stabi-
lize, while the latter to reduce disease progression and suppression. In ad-
dition to taking into account for underling disease, ILD needs to be distin-
guished not only from drug-induced lung disorders but also from
opportunistic infections. Recently, it was reported that the disease-specific
pathology is exhibited in the early stage, but the common progressive fi-
brotic pathology is exhibited in the advanced stage. Cases of ILD with
progressive fibrosis are called the progressive phenotype of chronic fibrot-
ic ILD or progressive fibrosing ILD (PF-ILD), for whom the efficacy of
the anti-fibrotic drug (nintedanib) was reported and approved for insur-
ance coverage. In the evening symposium, I would like to outline the
points in the evaluation, diagnosis, and treatment of patients with CTD-
ILD from the perspective of a pulmonologist.
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Interstitial lung diseases (ILD) is often associated with connective tis-
sue disease (CTD) and has great influence on prognosis. There are chronic
ILD like usual interstitial pneumonia (UIP) and nonspecific interstitial
pneumonia (NSIP), acute/subacute ILD like organizing pneumonia (OP)
and diffuse alveolar damage (DAD). According underlying CTD the
course and prognosis may be different even if they have same histology. In
acute/subacute ILD, OP and DAD are frequently seen in rheumatoid ar-
thritis (RA) and dermatomyositis/polymyositis (DM/PM). Prognosis and
treatment responsiveness of OP and DAD associated with CTD are no
different from idiopathic OP and DAD. Recently a new concept called
progressive fibrosing ILD (PF-ILD) was proposed. The effectiveness of an
antifibrotic drug nintedanib for PF-ILD was confirmed and an indication
was obtained. Nintedanib may become a new treatment option for chronic
CTD-ILD. In ILD associated with DM/PM (DM/PM-ILD), there are many
cases in which the property of NSIP and OP coexist. In anti-MDA-5 posi-
tive cases, DAD often appeared and prognosis is poor. The combination
therapy of high dose corticosteroid and calcineurin inhibitor and intrave-
nous cyclophosphamide developed and their prognosis improved. A rec-
ommended treatment strategy of DM/PM-ILD has been proposed in the
diagnosis and treatment guideline for CTD-ILD. ILD associated with RA
(RA-ILD), there are OP, DAD, UIP, NSIP and unclassifiable chronic ILD.
UIP associated with RA (RA-UIP) has poorer prognosis than NSIP of RA.
Important causes of death of RA-UIP are acute exacerbation. Nintedanib
can suppress acute exacerbation, so nintedanib may be useful for RA-UIP.
In ILD associated with Systemic sclerosis (SSc-ILD), NSIP is predomi-
nant. MMF is primarily used to treat progressive case. Since SSc has a
strong tendency for fibrosis, nintedanib can be expected. A recommended
treatment strategy of SSc-ILD has been proposed in the diagnosis and
treatment guideline for CTD-ILD.

S61

ES8

Molecular Genetics of Behcet’s Disease and Real World Data of Apremi-
last

Yohei Kirino

Department of Stem Cell and Immune Regulation, Yokohama City Uni-
versity Graduate School of Medicine & Faculty of Medicine, Japan
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Behget’s disease (BD) is a recurrent autoinflammatory disease that
presents with a variety of symptoms, including intractable oral ulcers,
which can lead to a decreased quality of life. Various immune cells such as
neutrophils and macrophages has been reported to play important roles in
the pathogenesis of the disease by producing/releasing cytokines such as
TNF-a and IL-1f. Analysis of data from an ongoing registry study re-
vealed that BD patients still maintain high disease activity and require
further therapeutic intervention. Apremilast, a small molecule drug with
immunomodulatory effects, has been approved in Japan for the treatment
of psoriasis and psoriatic arthritis as well as oral ulcers associated with BD
for which topical therapies are inadequate. PDE4 inhibition by Apremilast
increases intracellular cAMP levels resulting in phosphorylation of cAMP
responsive element binding protein (CREB), which in turn modulates NF-
kB and AP-1 mediated transcriptional activity of the immune system. Im-
portantly, recent genome-wide association studies of BD and analysis of
familial BD have revealed known therapeutic target pathways for apremi-
last, including IL-10, Th17 and NF-kB. My presentation will provide
deeper understandings of BD pathogenesis from genetic perspectives and
also will shed lights on the fundamental link between the mechanisms of
action of apremilast and the pathogenesis of BD.

ES9-1

Importance of the pre-conception care in consideration of life plan of
female patients suffering from rheumatoid arthritis: Survey in young
female patients with rheumatoid arthritis

Taeko Takahashi

Sagawa Akira Rheumatology Clinic
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Women aged from 18 to 45 are the age they experience various life
events such as entering school, employment, marriage, delivery, and child-
care, and also the age of susceptibility for rheumatoid arthritis (RA). Due
to change of lifestyle, age of marriage and childbearing tend to late recent-
ly, current average age of first pregnancy is 30.7. In general, fertility is
impaired 35 years old or later. In RA patients, fecundity is low and periods
to achieve a pregnancy despite regular unprotected sexual intercourse is
longer compare to healthy subjects. High disease activity of RA reduce
fertility, and may lead high-risk delivery including preterm delivery and
the low weight child born. Although RA patients must have deeper under-
standing of pregnancy and treatment of RA, they may hesitate to commu-
nicate on pregnancy and childbirth. Shared decision making with patients
in consideration of pregnancy/childbirth is necessary to help patients to
face their disease journey. Health care professionals need to be involved in
disease management with clear understanding of patients’ wish for life
plan and knowledge of disease. Pre-conception care is the concept of “care
before pregnancy”, including improvement of health status and change of
life style aiming to healthy pregnancy, childbirth, and child care in both
mother and baby. We believe that definite disease control and preconcep-
tion care from early stage bring better life planning. However, recognition
of the pre-conception care in healthcare worker is low, and there is no
consensus on the timing of preconception care. In addition, substantial
cases consult after became pregnant. Pre-conception counseling for pa-
tients with rheumatic disease in EULAR recommendations was firstly de-
scribed in 2017. In our hospital, some patients need pre-conception care,
but patient care is not yet sufficient due to difficulty of aggressive informa-
tion gathering of sensitive matters. Under these circumstances, we con-
ducted patient survey on preconception care to identify issues which pre-
vent implementation of preconception care.

ES9-2
Practice of preconception care in the internal medicine for pregnancy
Yuri Hiramatsu



Internal Medicine 1V, Osaka Medical College
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It is widely known that in the pregnancy of women with rheumatoid
arthritis disease, pregnancy in a highly disease-active state is at very high
risk for both mother and child. In recent years, the age of pregnancy has
increased significantly in Japan. In patients with rheumatoid arthritis dis-
ease, if they become pregnant after controlling the underlying disease or
treating infertility, the risk of pregnancy complications (chromosomal ab-
normalities, preterm birth, etc.) due to aging increases in addition to the
risk of the disease. It is necessary to make an early pregnancy plan for
WoCBA patients. Since 2013, our hospital has been providing outpatient
clinics to support pregnancy with collagen disease in collaboration with
obstetrics. At our outpatient department, we provide pre-conception care
to patients of childbearing age from the aspects of both rheumatologists
and obstetricians, and are working on patient education before pregnancy.
First of all, it is important to eliminate the psychological anxiety of the
person by consulting in advance about the physical constitution and treat-
ment policy for the disease for general pregnancy from before pregnancy.
On top of that, the aim is to obtain a good pregnancy outcome for both
mother and child, hoping for pregnancy with sufficient disease control.
Recently, the transitional medical care from pediatrics to internal medicine
is also attracting attention. Adolescent and young adult patients, who are
between childhood and adulthood, have “effects of illness treatment on
reproductive function”, “effects on schooling and employment”, and “var-
ious effects of illness during sensitive periods”. Although it has many
problems such as “mental stress and anxiety about the future”, the current
situation is that the support system is not in place. Regardless of the dis-
ease, it is necessary to intervene for the independence of the patient’s mind
and body from an early stage, and to perform disease control and precon-
ception care for future pregnancy from the time when the patient becomes
pregnant after secondary sexual characteristics. is there. For WoCBA pa-
tients and their families, “uncertain vague anxiety”” may have led to post-
ponement of the decision to “get pregnant”. It is very significant to coop-
erate well with other departments and provide pre-conception care so that
all WoCBA patients who wish to become pregnant can think positively
about pregnancy, childbirth, childcare, and even the next child pregnancy.
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While many rheumatologists feel that physician-patient communica-
tion significantly influences the treatment outcomes, they have limited
time to devote to the diagnosis and treatment of rheumatism owing to the
increasing complexity of treatment and practice-related paperwork. CON-
VERSATIONS in MOTION (CIM) was created to address this reality.
CIM is a communication technique program designed to help physicians
make the most effective use of time-pressured outpatient visits. CIM was
developed collaboratively by linguistic and communication experts, and
rheumatologists in Japan and other countries. The effectiveness of each
technique in CIM has been scientifically verified. CIM is comprised of
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four modules: (I) Shared Decision Making, (II) Empathy and Trust, (III)
Practice Efficiency, and (IV) Medication Adherence. This seminar will fo-
cus on Module III: Practice Efficiency. Against the backdrop of time-pres-
sured outpatient visits, it is difficult for rheumatologists to complete their
many tasks and achieve their entire agenda quickly. The criteria that define
care outcomes include “the quality of the interaction between the physi-
cian and the patient,” “the time a visit actually took versus the time it felt
like it took,” and “the amount of clinical information.” However, to im-
prove practice efficiency, the goal is to find a way to improve tangible
outcomes and actual outcomes without increasing the time required to do
so. This will allow the physician to shorten the time spent on specific ex-
changes during visits and on each agenda item in some cases. Three com-
munication techniques designed to improve practice efficiency are “utiliz-
ing examples/stories,” “explaining the definitions of terms,” and “setting
the agenda.” In this workshop, group discussions on selected topics will be
followed by roleplaying to allow participants to learn ways to improve
their practice efficiency that they could immediately put to implement in
daily clinical practice.
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Recent Advances in SpA Practice and Biologics
Hiroaki Dobashi

Kagawa University
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Spondyloarthritis (SpA) can be broadly divided into two types: pe-
ripheral and axial. Psoriatic arthritis (PsA) is the most common form of
spondyloarthritis with a focus on peripheral lesions. PsA has been thought
to be rare in Japanese people, however, Kishimoto et al. reported that it
occurs in about 15% of psoriasis patients in Japan, which is the same as in
Europe and the United States. The main body of the disease is focused on
enthesitis, which present with a great variety of symptoms, including fin-
ger inflammation and nail lesions, which are key to the diagnosis. On the
other hand, ankylosing spondylitis (AS) is a typical example of a disease
centered on an axial lesion. Recently, however, non-radiographic axial
spondylitis (non-radiographic axial SpA), which does not meet radio-
graphic criteria, has been recognized as a new disease category. As with
PsA, there are various extra-articular features in this category of spondyli-
tis. Although early diagnosis of SpA is desirable, differential diagnosis is
crucial for the diagnosis of SpA that requires therapeutic intervention. Par-
ticular attention should be paid to the diagnosis of non-radiographic axial
SpA. Advances in clinical immunology and the results of clinical trials of
new drugs have led to therapeutic strategies based on the cytokine taxono-
my, and there are now a variety of options for the treatment of SpA.
Among them, TNF-alpha inhibitors were the first biologics to be approved
for AS and PsA, and as with RA treatment. The treatment for PsA and AS
using TNF inhibitor had a significant impact on physicians and SpA pa-
tients. Since then, further advances have led to the development of many
agents that inhibit IL23-IL-17axis in addition to TNF-alpha inhibitors.
Among them, that inhibit IL23-IL-17axis are proving to be particularly
effective for axial SpA. The optimal use of many of these biologics has not
yet been fully explored. In this seminar, I will discuss the importance of
SpA diagnosis and the need for therapeutic interventions, using some cas-
es in my institute.
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TNF inhibition in patients with rheumatoid arthritis (RA)
Satoshi Ito
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In this seminar, I will show the effectiveness of infliximab (IFX) and
golimumab (GLM). At Tsukuba University, we reported that joint destruc-
tion can be ameliorated by IFX using compact magnetic resonance imag-
ing. The efficacy of IFX drew the interest of the clinical clerkship concern-
ing its use for rheumatology. We reported the effectiveness of mizoribin
pulse therapy for the secondary failure of IFX. Since dose escalation and
shortening of the interval of IFX was approved in 2009, we reported its
effectiveness regardless of the anti-cyclic citrullinated peptide antibody
titer at Niigata Rheumatic Center. The nutritional state was improved by



IFX, and IFX was more effective than other biological disease-modifying
antitheumatic drugs (-(DMARD:s) in patients with a high disease activity.
We also reported the possibility of achieving a so-called “Bio-free condi-
tion (BF)” with IFX. When patients had flare-up after BF, dose escalation
of methotrexate and/or adding conventional synthetic (cs) DMARDs was
effective. However, when such treatments failed, introduction of GLM
was very effective. One patient who achieved BF a second time after dis-
continuation of GLM received additional csDMARDs. We also reported
the results of the long-term use of GLM. In some patients, GLM did not
show an immediate response, but once it showed effectiveness, secondary
failure was rare, possibly due to the lack of immunogenicity. We estab-
lished a medical cooperation system to inject GLM in patients living in
rural areas far from our rheumatic center. After the self-injection of GLM
was approved, some patients switched to a self-injection approach or start-
ed GLM with self-injection. These patients tended to be younger with a
shorter disease duration than those who received injections at the hospital.
By using two TNF inhibitors (IFX and GLM) with consideration of their
characteristics, effective treatment of rheumatoid arthritis is possible.
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Ankylosing spondylitis (AS) is a prototype of spondyloarthritis (SpA),
and is a chronicaly progressive rheumatic disease that affects the spine and
sacroiliac joints. The main condition is inflammation that occurs at the
insertion site of tendons or ligaments to bones, and in some patients, spinal
ankylosis to kyphosis may progress and interfere with daily activities.
Non-steroidal anti-inflammatory drugs (NSAIDs) have been used as con-
ventional treatments for AS, but there have been some patients whose dis-
ease cannot be controlled by NSAIDs alone. With the approval of TNF
inhibitors for AS in 2010 and their widespread use, the treatment of AS has
made great strides. Furthermore, from 2018, IL-17 inhibitors have also
been approved for AS, increasing treatment options then TNF inhibitors
are inadequately effective or cannot be administered due to side effects.
The efficacy of these biologics is maximized when administered at the
right time with the correct diagnosis. Diagnosis of AS is often based on the
modified New York criteria of 1984. Although the modified New York
criteria was originally a classification criteria, it is also used as a diagnostic
criteria due to its high specificity. In addition, the ASAS classification cri-
teria for axial SpA of 2009 have been used. However, this is a classifica-
tion criteria, and it is a mistake to use this criteria as a checklist for diag-
nosis. It is necessary to make a diagnosis after performing sufficient
discrimination / exclusion diagnosis. It is also important to evaluate dis-
ease activity correctly in determining the necessity of strengthening treat-
ment. Finally, attention should be paid to the selection of biologics. TNF
inhibitors and IL-17 inhibitors can be used as biologics for AS, but it is
recommended to use TNF inhibitors rather than IL-17 inhibitors. Because
it is approved first and has a wealth of efficacy and safety information. In
addition, patients with recurrent uveitis and patients with inflammatory
bowel disease should use TNF inhibitors rather than IL-17 inhibitors. In
this seminar, I will explain the points to be noted when using biologics for
AS.
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Skin manifestations of rheumatoid arthritis and spondyloarthritis
and their treatment

Toshiyuki Yamamoto
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Rheumatoid arthritis (RA) presents with a variety of skin manifesta-
tions, although these are not diagnostic of RA. These are classified as (i)
specific lesions, (ii) lesions due to vascular impairment, (iii) lesions due to
rheumatoid vasculitis, (iv) non-specific lesions, (v) lesions due to immune
dysfunction, (vi) lesions due to RA-associated diseases, and (vii) drug-in-
duced conditions. Lower leg ulcer is a frequent complication and its differ-
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ential diagnoses include venous stasis ulcer due to circulatory disturbanc-
es, theumatoid vasculitis, and pyoderma gangrenosum (PG) as an active
form of neutrophilic dermatosis. Lower leg ulcer is often incorrectly diag-
nosed as a form of malignant RA (rheumatoid vasculitis) without a biopsy.
PG is one of the common skin complications of RA, resulting in the for-
mation of proliferative, gangrenous, perforated ulcers in the lower legs. It
can also accompany other underlying conditions, such as inflammatory
bowel disease, hematologic disorders, and Takayasu’s arteritis. Its histo-
pathological features include a dense neutrophilic and lymphocytic infil-
trate and lack of vasculitis, without specific findings. Thus, the diagnosis
is based on the exclusion of other differential diagnoses. While traditional
treatments include corticosteroids and immunosuppressants, adalimumab
has recently been covered by health insurance. Spondyloarthritis is a con-
dition that must be differentiated from RA, and can be accompanied by
psoriatic skin lesions, i.e. psoriatic arthritis (PsA). It presents with diverse
symptoms, such as psoriasis, nail psoriasis, dactylitis, enthesitis, second-
ary synovitis, and peripheral and axial arthritis. It is well known that anti-
bodies against TNF, IL-17 and IL-23 have been used for treating PsA. This
presentation will focus on RA and PsA and their skin manifestations and
treatment from a dermatological perspective.
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[Objective] To clarify the characteristics of NinJa2019 RA patients
with CKD treated with Biologics (BIO). [Methods] Data of 12155 patients
registered to NinJa2019 with serum creatinine level (N19Cr) were used.
Patients treated with infliximab (IFX), etanercept (ETN), tocilizumab
(TOF), adalimumab (ADA), golimumab (GOL), certolizumab pegol (CZP),
infliximab-BS (IFX-BS), sarilumab (SAR), etanercept-BS (ETN-BS) were
extracted. DAS28 were compared between N19Cr and each BIO in total,
or in three CKD stage groups, G1, 2, G3, and G4, 5. [Results] Patient num-
bers were IFX:194, ETN:495, TCZ:931, ADA:210, ABA:674, GOL:321,
CZP:138, IFX-BS:60, SAR:50, and ETN-BS:113. Case number of CKD
groups, G1, 2-G3-G4, 5 were 8869-3106-180/158-34-2/401-84-10/712-
196-23/175-34-1/454-207-13/224-93-4/114-24-0/48-12-0/39-10-1/93-17-
3. The percent of patients in CKD G3+G4,5 in each treatment was 27% in
N19Cr, and 32.6% in ABA, 30.2% in GOL and 23.5% in TCZ. DAS28
was significantly lower in ADA, TCZ, and SRL than that in N19Cr in total,
and significantly lower in TCZ than that in N19Cr in G1, 2 and G3. [Con-
clusions] The percents of patients of CKD G3+G4, 5 were higher in ABA
and GOL than in N19Cr in NinJa 2019. In CKD G3, DAS28 was signifi-
cantly lower in patients treated with TCZ than in those of N19Cr.
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[Objective] To investigate the clinical feature and treatment of patients
with rheumatoid arthritis (RA) associated with malignancy. [Methods] RA
patients information was collected using a national multicenter cohort da-
tabase (NinJa2012-2018). The current status of disease activity and treat-
ment was investigated in patients with newly complicated malignancies
between April 1, 2012 and March 31, 2019. [Results] Of 28034 (101571
person-years) patients enrolled in NinJa 2012-2018, 1143 cases had malig-
nant disease, 762 women (66.4%), average age 70.8 + 9.8 years in the year
when malignant tumor was diagnosed. The biologics usage rate for RA in
patients with malignant lymphoma, the year before the onset of the tumor
to 5 years after the onset, was 15.5% — 0% (TNF inhibitors), 2.2% —
30% (tocilizumab), 5.6% — 0% (abatacept). The usage rates of biologics
for RA in other malignant tumors were 12.8% — 3.1% (TNF inhibitors),
8.5% — 6.3% (tocilizumab), 4.1% — 3.1% (abatacept). [Conclusions] Bi-
ologic agents used after the development of malignancies were more com-
monly tocilizumab, especially in malignant lymphomas. Other malignan-
cies also had reduced use of TNF inhibitors after tumor development.
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[Objectives] The purpose of the present study is to evaluate the age at
death and the cause of death in patients with rheumatoid arthritis (RA) in
NinJa2019. [Methods] 135 Japanese deceased patients with RA, who were
registered in the large cohort database (NinJa: National Database of Rheu-
matic Diseases by iRnet in Japan). We investigated the age at death, the
causes of death of all patients. [Results] The mean age at death was 77.7
years old. The major cause of death in deceased patients was malignancy
in 34 patients involving lung cancer or gastric cancer, next was infection
in 39 patients involving in pneumonia in 28 patients. Next was cardiovas-
cular disease in 21 patients respiratory dysfunction involving intestinal
pneumonia in 10 patients. [Conclusion] The life expectancy of Japanese
patients with RA was getting better. The major causes of death were ma-
lignancy and infection. It is important for us to risk management for elder-
ly RA patients.
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[Objective] To investigate whether early achievement of remission in
early rheumatoid arthritis (RA) leads to good vital prognosis. [Methods]
From the 2001 to 2009 IORRA cohort, patients with early and active RA
(<2 years of disease duration and DAS28>3.2) at their first survey were
identified. Of these, we enrolled patients who participated in at least one of
the two surveys which were conducted 6 and 12 months after the initial
survey, and observed them for 10 years. Patients who had achieved
DAS28<2.6 at least once within 1 year after their initial survey were clas-
sified as Group A and the rest were as Group B. Primary endpoint was
10-year survival, which was analyzed by using the Cox model. [Results]
The number of patients was 504 (80% female) in Group A and 1,265 (85%
female) in Group B. The median age at baseline was 54 in Group A and 57
in Group B. Deaths were confirmed in 20 cases (4%) in Group A and 105
(8%) in Group B. The 10-year survival rate was 95% for Group A and 89%
for Group B. Group B was identified as a risk factor for death within 10
years (adjusted HR 2.2, 95%CI 1.3-3.5: p<0.01) after adjusting for gender,
age of onset, DAS28, and RF. [Conclusions] Early achievement of remis-
sion in early RA can lead to a better vital prognosis.

W1-5

The characteristics of rheumatoid arthritis patients with persisting
moderate to high disease activity -based on the IORRA cohort
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[Objective] To examine characteristics of rheumatoid arthritis (RA)



patients with persisting moderate to high disease activity. [Methods] Pa-
tients with RA who participated in the IORRA surveys both in the April
(baseline) and October 2019 were enrolled. Patients’ background between
the DAS28 < 3.2 group (the two consecutive DAS28-ESR < 3.2) and the
DAS28 = 3.2 group (the two consecutive DAS28-ESR = 3.2) were com-
pared. [Results] There were 280 patients in the DAS28 = 3.2 group and
1789 patients in the DAS28 < 3.2 group. The patient background at base-
line was as follows (DAS28 = 3.2/ DAS28 <3.2); % of female: 93.2/85.0
(p< 0.01), average age (years): 66.0/ 61.3 (p< 0.01), disease duration
(years): 20.3/15.9 (p< 0.01), prednisolone (PSL) user (%): 40.7/17.8 (p<
0.01), average PSL dose (mg/day): 3.4/3.4 (p< 0.01), methotrexate (MTX)
user (%): 65.4/78.5 (p<0.01), average MTX dose (mg/week): 8.9/8.7, and
biologics use (%): 28.6/30.6. The proportion (%) of the patients with any
complications (52.0/37.3), concomitant heart disease (1.9/5.4), respiratory
disease (4.6/10.8), and diabetes (5.0/10.9) were significantly higher in the
DAS28 = 3.2 group (p < 0.01). [Conclusion] The characteristics of RA
patients with persisting moderate to high disease activity were revealed.
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[Objective] We evaluated the incidence of pIMDs, and the proportion
of patients (pts) with allergies and reduced treatment exposure prior to the
onset of selected pIMDs of interest. [Methods] This was a retrospective
cohort study using the IMDC claims database (2014-19). Incidence rates
(IR) of subsequent, selected pIMDs were estimated after the onset of an-
other initial, selected pIMD during the study period. The proportions of pts
with allergies and reduced treatment exposure during the 12 months prior
to the onset of any initial, selected pIMD were reported. [Results] The
study included ~3.6 million pts. For each selected pIMD, the IR as a sub-
sequent pIMD was generally higher than as an initial pIMD (e.g. Sjogren’s
syndrome: 733.9 vs 35.4 per 100,000 person-years). Before onset of any
initial, selected pIMD, preexisting allergies were reported in 40.8% (Bell’s
palsy)-73.1% (mixed connective tissue disease) of pts, corticosteroid dose
was reduced in 42.0% (1131/2692) of pts, and immunosuppressants and
antineoplastic agents were discontinued in 19.9% (1086/5457) and 18.8%
(79/421) of pts respectively. [Conclusions] There was high incidence of
subsequent pIMD in pts with another preexisting pIMD. Some pts with
pIMDs had preexisting allergies and prior reductions in treatment expo-
sure.
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[Objective] To clarify the survival rate, causes of death, and risk fac-
tors for death in RA patients. [Methods] A cohort study. Subjects were
consecutive RA patients who had visited our department in April 2010. We
reviewed medical records. The survival rate and risk factors were deter-
mined using the Kaplan-Meier analysis. [Results] Subjects were 499 pa-
tients (134 males / 365 females) with an average age of 59.8 years. Biolog-
ics, MTX and glucocorticoid (GC) were administered to 183 (37%), 293
(58%), and 285 (57%), respectively. 164 cases were lost during the obser-
vation period. Five years- and 10 years survival rates were 93.6% and
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87.6%, respectively. During the observation, 46 patients died; causes of
death were infection of 13, pulmonary diseases of 10, malignancy of 9,
and cardiovascular diseases of 8. The risk factors for death were male, age
over 65 years, and the presence of pulmonary abnormalities. GC use was
identified as a poor prognostic factor, while the use of MTX and biologics
were factors for survival. [Conclutions] The 10-year survival rate in RA
was 87%. Major causes of death were infection, pulmonary diseases, ma-
lignancy, and cardiovascular diseases. Glucocorticoid use was a risk factor
for death, while the use of MTX and biologics was protective one.
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Risk factors for clinical fracture in patients with rheumatoid arthritis
are low bone mineral density and use of glucocorticoid: Nine-year
findings of the TOMORROW study
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[Objective] The present study aimed to prospectively determine the
incidence of clinical fractures and the risk factors in the patients with rheu-
matoid arthritis (RA) in the TOMORROW study. [Methods] We evaluated
bone mineral density (BMD), medication and the incidence of fracture
during nine years in 202 patients with RA (mean age, 58.6 y) and 202 age-
and sex-matched healthy controls (mean age, 57.4 y). Weanalyzed the risk
factors for fractures. [Results] The incidence of fractures in patients was
significantly higher compared to controls (27.5 vs 18.3%, p=0.04). Cox
proportional hazard modelrevealed low BMD at thoracic vertebrae (< 0.7
g/cm?2) significantly associated to the incidence of fractures (hazard ratio
[HR] 1.86, p=0.02) in all participants, but RA morbidity did not (HR 1.47,
p=0.10). In patients, low BMD was the most prominent risk factor (HR
2.66, p=0.02). Although medication with glucocorticoid (GC) at entry (HR
1.68, p=0.09) was not a significant risk factor, GC dose of only => 2 mg/
day at entry increased risk for fractures in patients (HR 1.91, p=0.04).
[Conclusions] The incidence of fractures in patients was significantly
higher than controls during nine years. LowBMD and low GC dosewere
significant risk factors for the incidence of fractures in RA patients.
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[Objective] Several studies have reported that patients with rheuma-
toid arthritis (RA) are more likely to fall than the general population.
Many of these reports have found disease activity or physical ability, not
concomitant drug use, as a risk factor. This study aimed to show the rela-
tionship between falls and fall-risk-increasing medication in patients with
RA. [Methods] Data from patients with RA were collected in Showa Uni-
versity Hospital. Our outcome measure was the prevalence of fall inci-
dents in the past year, determined by administering questionnaires to pa-
tients with RA. [Results] 303 patients were included in the analysis. The
median age was 68 years and 78.5% were women. Of the 303 patients in-
cluded in the study, 45 patients who used fall-risk-increasing medication,
18 experienced at least one fall in a year. Using Pearson’s chi-square test,
we examined the relationship between fall incidents and fall-risk-increas-
ing medication (P<0.01, odds ratio [OR] 2.71, 95% confidence interval
[CI]: 1.09-4.67). Using multivariable logistic regression, the adjusted OR
of those who fall incidents and were using fall-risk-increasing medication



was 2.18 (P=0.02, 95%CI: 1.09-4.38). [Conclusions] Use of fall-risk-in-
creasing medication may influence the likelihood of falls in patients with
RA.
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[Objective] It is important to evaluate renal function in RA patients.
Case reports of AKI have also been reported in RA patients due to drug
administration. However, the frequency of AKI and the factors involved
have not been investigated. Thus, we investigate the frequency of AKI and
the factors involved in RA patients. [Methods] Two hundreds fifty three
RA patients (211 females, 42 males, mean age 62.3 £ 12.5 years) diag-
nosed more than 3 years before if not followed for more than 5 years or
more than 5 years were registered. Urinalysis, serum Cr, eGFR, BUN,
other biochemical tests, serological tests, and disease activity were evalu-
ated. The AKI during the observation period was evaluated. The criteria of
AKI was that serum Cr increased by 0.3 mg / dl or increased by 1.5 times
between consecutive visits according to the KIDIGO standard and the re-
port of Leither et al. [Results] Twenty (7.9%) patients developed AKI, 22
times. The causes of AKI were 10 infections, 6 dehydrations, 2 enteritis, 1
urticaria, 2 hypercalcemia due to VitD administration, and 1 ureteral stone.
Eight patients (40%) had eGFR less than 60 and 13 patients (65%) re-
ceived MTX in AKI developed group. [Conclusions] It is necessary to pay
attention to AKI from the viewpoint of drug treatment.
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[Objective] To examine the association between psychological factors
in patients with rheumatoid arthritis and inflammation and pain before and
after the advent of biologics. [Methods] A survey was conducted in 2003
and 2019 targeting RA patients who visited the outpatient department at
the university hospital. A general linear model and multiple regression
analysis were performed with adjustment of sex and age to compare the
differences by year of study. [Results] The analysis subjects were 36 males
(mean age 62.9 + 11.7 years) and 161 females (59.1 + 12.0 years) in 2003,
37 males (66.9 £ 9.4 years) and 216 females (64.7 years= 10.0 years) in
2019. CRP, DAS-28, and pain were all significantly lower in 2019 than in
2003 (p <0.001), but the change in depression (BDI-1I) was not significant
(p = 0.10). For SF-36, the physical summary score was significantly re-
duced (p <0.001), but the psychological summary score was not signifi-
cantly different (p = 0.10). [Conclusions] It has been suggested that while
the physical quality of life of patients with rheumatoid arthritis has im-
proved significantly since the advent of biologics, the psychological bur-
den may still be high.
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[Objective] In order to meta-analyze standardized incidence ratio
(SIR) and to examine heterogeneity of each study, we conducted a system-
atic review of cohort studies that reported the relationship between Rheu-
matoid arthritis (RA) and Malignant lymphoma (ML) in relatively homo-
geneous races in the East Asian region. [Methods] In August 2020, we
searched literature for research on RA and ML conducted in East Asia us-
ing Pubmed, MEDLINE, and Cochrane databases. 432 documents were
screened, and 6 articles which reported SIR, were subjected for the study.
[Results] The SIR of ML compared to the general population of RA in East
Asia was 4.34 [3.11-6.08] in the fixed effects model and 4.22 [3.01-5.92]
in the random effects model. Cochran’s Q test showed p = 0.69 and a het-
erogeneity scale 1> was 0%. These results suggest no heterogeneity be-
tween studies. The Funnel plot did not show any publication bias. Analy-
ses of the risk factors was performed in an article reported from Japan.
Age, MTX, and tacrolimus were proven an risk factors, but biologics were
not. [Conclusions] Studies reported in East Asia since 2010 showed that
RA has approximately four times risk of developing ML, and that no het-
erogeneity was identified between countries.
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[Objective] Recently, a subset of CD4 T cells that express high levels
of PD-1 but are distinct from follicular helper T cells, peripheral helper T
cells (Tph), were identified in RA joint. Since PD-1 is expressed on T cells
chronically stimulated with the antigens, we hypothesized that Tph cells
are the pathogenic autoreactive CD4 T cells in RA joint. [Methods] Mono-
nuclear cells were isolated from the synovial fluid and peripheral blood of
RA patients. TCR Vb repertoire were examined by a flow cytometer. In
addition, TCR clone proliferation of Tph cells were analyzed by next-gen-
eration sequence analysis. Autoreactivity of CD4 T cells was investigated
in vitro by an autologous mixed lymphocyte reaction (AMLR) assay. [Re-
sults] Tph cells showed biased TCR Vb usages compared to other CD4 T
cells in the joint and peripheral blood. TCR clones of Tph cells had signifi-
cantly lower similarity to peripheral blood memory CD4 T cells than PD-
1lownee CD4 T cells, suggesting that the clones proliferated locally in the
joint. Tph cells exhibited AMLR activity, which was pronounced by
blocking PD-1-signaling and required recognition of self-MHC class II
molecules. [Conclusions] Tph cells might be the autoreactive CD4 T cells
in RA.

W3-2

Analysis of regulatory T cell fractions in patients with rheumatoid ar-
thritis treated with tocilizumab

Hiroto Yoshida', Mayu Magi', Hiroya Tamai’, Jun Kikuchi’, Keiko
Yoshimoto?, Kotaro Otomo?, Yoshihiro Matsumoto', Tsutomu Takeuchi®
"Product Research Department, Chugai Pharmaceutical Co., Ltd., 2Divi-
sion of Rheumatology, Department of Internal Medicine, Keio University
School of Medicine

Conflict of interest: None

[Objective] We have reported that tocilizumab (TCZ) treatment in-
creases the proportion of Treg in RA. It is well known that Treg mainly
consists of three fractions with different inhibitory activity. The objective
of this study was to identify the Treg fractions increased in RA patients
treated with TCZ to clarify the mechanisms of efficacy of TCZ. [Methods]
Forty RA patients who received TCZ as First-Bio from October 2011 to
December 2014 and eleven healthy controls (HC) were enrolled in this



study. The proportion of CD127°" Treg (CD4'CD25'CD127"Y), resting
Treg (rTreg; CD4'CD45RAFoxp3¥), activated Treg (aTreg; CD4'
CD45RAFoxp3"e") and non-Treg (nTreg; CD4'CD45RAFoxp3"¥) in
PBMC were analyzed by flow cytometry. [Results] Flow cytometry anal-
ysis revealed that the proportion of rTreg was lower in RA before TCZ
treatment (Ow) than in HC. CD127"" Treg was elevated after 12w com-
pared to Ow. In addition, rTreg increased at 52w, aTreg increased at 12w
and 24w. On the other hand, nTreg decreased at 52w. No significant differ-
ence was observed in the proportion of each Treg fraction at 52w of TCZ
treatment compared with HC. [Conclusions] Our data suggest that Treg
fractions with inhibitory activity increased in RA patients treated with
TCZ and that TCZ may normalize functional Treg.
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[Objective] IL-17 is involved in autoimmune disease, but the molecu-
lar mechanism about underlying IL-17 mediated pathology is unclear. TI-
CAM-1 is known as an adaptor molecule of TLR3, and its deficiency mice
resulted in increased severity of autoimmune disease. Because TICAM-1
and 17RA share structural resemble domain, we hypothesized that TI-
CAM-1 was involved in IL-17 signaling pathway. Then, we examined
whether TICAM-1 was involved in IL-17-mediated inflammatory response
and autoimmune disease. [Methods] We generated TICAM-1 knockout
(KO) cells using the CRISPR-Cas9 system, and investigated their IL-17A-
induced inflammatory response. We also investigated the molecular inter-
actions among 17RA and its adaptor molecule, Actl and TICAM-1. Next,
we utilized EAE model and analyzed spinal cord in Wild type (WT) and
KO mice. [Results] We found that 1) KO cells enhanced NF-kB dependent
transcriptional activity and the expression of 116, Cxcll, Ccl20 upon IL-
17A stimulation as compared with WT cells, 2) TICAM-1 was co-immu-
noprecipitated with Actl and inhibited the interaction between 17RA and
Actl, and 3) KO mice had increased infiltration of pathogenic CD4" cells
in spinal cord compared to WT mice. [Conclusions] TICAM-1 regulated
autoimmune disease through suppressing 17RA signaling.
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[Objective] The pathogenesis of interstitial pneumonia (IP) associated
with collagen diseases is not well understood. We hypothesized that IP is
possibly regulated by the lung microbiota through epithelial injury, which
is one of the mechanisms for lung fibrosis. To test this hypothesis, we in-
vestigated whether the microbiota is involved in the pathogenesis of IP by
using bleomycin (BLM)-induced IP (BLM-IP) mice. [Methods] Six-week-
old C57BL/6 mice, orally pre-administered with antibiotics (ampicillin,
vancomycin, neomycin, and metronidazole) for two weeks, were intratra-
cheally instilled with BLM for IP induction. Two weeks later, the lung
tissue was examined for HE and Masson trichrome stain and immunohis-
tological analysis for cyclin-dependent kinase inhibitor 1 (p21). [Results]
Lung fibrosis was significantly inhibited and there was a decrease in the
number of p21-positive alveolar epithelial cells (AECs) in the Abx-treated
BLM-IP mice compared to the untreated BLM-IP mice. [Conclusions]
These results suggest that pulmonary microenvironments and the immune
system regulated by the microbiota of the lung and gut may possibly con-
tribute to the development and progression of lung fibrosis. The results
also suggest that microbiota could contribute to the cellular senescence of
the AECs.
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[Objective] Neuropsychological symptoms such as hyperalgesia and
depression are common among patients with rheumatoid arthritis (RA).
However, it is unclear how peripheral arthritis affects the brain. The senso-
ry circumventricular organs (sCVOs) that lack the blood-brain barrier lo-
cated in three regions: the subfornical organs (SFO), the organum vasculo-
sum laminae terminalis (OVLT), and area postrema (AP). They have high
vascular permeability and cytokine receptors, and are rich in microglia.
Therefore, substances in blood such as cytokines can affect microglia in
the sCVOs. To clarify the pathway to brain thorough the sCVOs, we ana-
lyzed the brain of mouse model. [Methods] Mice with collagen-induced
arthritis were transcardially perfused fluorescent dye. Immunostainings
for c-fos, an activated neuronal marker, and Iba-1, one of the microglial
markers, were performed on brain slices. [Results] Extravascular leakage
of fluorescent dye showed locations of the sSCVOs. In the AP, the Iba-1
expression increased and correlated with the c-fos expression. In the SFO
and OVLT, there are no changes. [Conclusions] The differences between
sCVOs in response to inflammation are not almost reported. Our findings
estimated the possibility that the AP pathway is important under arthritis
conditions.

W3-6

Imiquimod-induced psoriasis-like skin inflammation was attenuated
in lowering uric acid model mice

Yoshitaka Kimura!, Daisuke Tsukui!, Masahiro Kamata?, Yayoi Tada’,
Hajime Kono'

'Department of Internal Medicine, Faculty of Medicine, Teikyo Universi-
ty, Tokyo, Japan, *Department of Dermatology, Faculty of Medicine, Tei-
kyo University, Tokyo, Japan

Conflict of interest: None

[Objective] High levels of serum uric acid (SUA) are frequently de-
tected in patients with psoriasis. Some studies reported the correlation of
severities of psoriasis with levels of SUA. However, the role of uric acid
on the pathogenesis of psoriasis has not been clear. [Methods] We used one
of lowering uric acid model mice, uricase transgenic mice (UOXTg) in
which the metabolism of uric acid was increased and the amount of uric
acid in the body was decreased. The psoriasis-like skin inflammation was
induced by the application of imiquimod on the backs of UOXTg or wild
type mice for five consecutive days. We used a modified PASI score for the
evaluation of severity of the skin lesions. The expressions of inflammatory
cytokines such as IL-17 or IL-23 in the skin lesions on Day 1 and Day 2
were evaluated by real-time PCR. [Results] The severity (PASI score) of
skin lesions of UOXTg mice was significantly decreased than that of WT
mice after Day 3 (p = 0.03). The expressions of IL-17A and IL-17F in le-
sions were significantly decreased in UOXTg mice (IL-17A; p < 0.01,
IL-17F; p < 0.01). [Conclusions] Imiquimod-induced psoriasis-like skin
inflammation was attenuated in lowering uric acid model mice. Uric acid
may associate with the pathogenesis of psoriasis via IL-17A/F pathway.
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[Objective] To investigate plastic differentiation and functional stabil-

ity of regulatory T cells (Tregs) in adult-onset Still’s disease (AOSD).
[Methods] Peripheral blood samples were provided from 26 patients with



acute AOSD, 10 who achieved remission (remission AOSD), and healthy
controls (HC). The expression of interferon-y (IFN-y), interleukin (IL)-17,
and IL-4 in the population of CD4+CD25+FoxP3+, and suppressive func-
tion of Tregs were evaluated by flow cytometry. The obtained results were
statistically analyzed with clinical findings. [Results] The expression of
IFN-y, IL-17, and IL-4 in Tregs was significantly higher in acute AOSD
than in HC; notably, IFN-y expression was significantly correlated with
serum ferritin levels. The suppressive ability of Tregs was significantly
reduced in acute AOSD than in HC. In remission AOSD, IFN-y, IL-17,
and IL-4 expression were significantly decreased, and not significantly dif-
ferent from HC. The suppressive ability of Tregs was also improved.
[Conclusions] The plasticity and disability of Tregs were found in acute
AOSD. Furthermore, IFN-y expression in Tregs may be correlated to the
disease activity. Meanwhile, dysfunction and plastic changes of Tregs
were improved in remission, suggesting that Tregs stability is reversible.
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[Objective] The subsets of rheumatoid arthritis (RA) fibroblast-like
synoviocytes in fresh human synovial tissue have the subsets character-
ized by the expression of PDPN, CD34, and THY 1. The aim of this study
is to investigate the subsets of SF-derived fibroblasts and the difference of
subsets proportion in variety of clinical features. [Methods] We collected
the SFs from RA patients at the onset or at the flare. The profile of cell
surface markers expressed by SF-derived adherent cells were analyzed us-
ing flow cytometry performed by triple staining with PDPN, CD34 and
THY 1. [Results] We got the SFs from 10 patients. At the primary culture,
PDPN" cells were lower than PDPN- cells (34.0 £4.5 vs 66.0 = 4.5%). The
proportion of CD34THY 1%, CD34 THY1-,CD34'THY 1" and CD34"'THY 1
in the PDPN" cells were 66.0 + 4.5, 34.0 £ 4.5, 6.4 +3.0,and 0.7 = 0.1%
respectively. 5 patients at the flare had more CD34'THY I~ cells (60.2 +
12.6 vs 5.0 + 0.6%). 3 patients who were pre-diagnosed pseudo-gout had
more CD34"THY 1" cells (41.8 + 10.1 vs 2.4 + 1.0%). [Conclusions] These
data show that PDPN* SF-derived fibroblasts have the subsets, and CD34
THY 1" cells would be major subsets. The difference proportion of SF-de-
rived fibroblast subsets may be involved in a variety of clinical features in
RA.
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[Objective] In rheumatoid arthritis, inflammation and bone destruc-
tion in joints are mainly observed. Using collagen-induced arthritis resis-
tant strain (C57BL/6), it was shown that synovial fibroblast-RANKL plays
more important role than T cell-RANKL in joint destruction. To explore
that pathogenic importance of synovial fibroblast-RANKL, we aim to
evaluate it by generating CIA-sensitive DBA1/J RANKL cKO mice.
[Methods] We generated RANKL cKO mice in which RANKL is specifi-
cally deleted in synovial fibroblast (Col6al-Cre), T cells (Lck-Cre) and B
cells (Mb1-Cre), respectively DBA1/J background and induced CIA, eval-
uated joint destruction by microCT. [Results] All the cKO mice exhibited
inflammation at the maximal level. Under these inflammatory conditions,
joint destruction is ameliorated in Col6al-Cre Tnfsfl1 cKO mice, but not
in Lck-Cre or Mb1-Cre mice. [Conclusions] These results show that syno-
vial fibroblasts, but not T cells or B cells are major cellular RANKL source
in murine autoimmune arthritis. In RA, not only joint destruction but also
periarticular and systemic bone losses occur. It will be important to exam-
ine osteoclast-inducer cells in the periarticular and systemic bone loss in
the future.
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[Objective] Interstitial pneumonia is an important organ disorder in
rheumatoid arthritis (RA). In this study, normal human lung fibroblasts
(NHLF) were used to investigate the effects of the filgotinib on lung fibro-
blasts. [Methods] The expression of JAKI, 2, 3 in NHLF was confirmed
by immunostaining. NHLF containing Filgotinib was stimulated with IL-6
/ IL-6R, and cytokines in the culture supernatant were measured by ELI-
SA. The expression and phosphorylation of JAK1, 2, 3 in cell lysate was
measured by the Western brotting method. A proliferation assay and a che-
motaxis assay were performed to investigate the effect of filgotinib on
NHLF. [Results] JAK1, 2, 3 was highly expressed by stimulation of NHLF
with IL-6 / IL-6R. The addition of filgotinib reduced the expression of to-
tal STAT in NHLF and increased the expression of phosphorylated STAT1,
3, 5. In the supernatant, the expression of CXCL16 was suppressed when
filgotinib was added. In NHLF with filgotinib added, cell proliferation and
migration were suppressed. [Conclusions] It was suggested that filgotinib
suppresses cell proliferation and migration of lung fibroblasts and may
suppress its inflammation.
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[Objective] D1CC x D1BC mouse is a theumatoid arthritis (RA) mod-
el which specifically expresses CIITA and B7.1 genes in chondrocytes and
synovial cells. Chronic inflammatory arthritis like RA is induced by lower
doses of bovine type II collagen than the CIA. Ankylosis following joint
inflammation, also interstitial pneumonia (IP), which is characterized by
non-specific interstitial pneumonia (NSIP) is observed (induced-RA-asso-
ciated lung disease model). A therapeutic test with antifibrotic drug, nin-
tedanib was performed. [Methods] Inflammatory arthritis is induced by
injection of bovine type II collagen (0.02 mg/mouse). The onset of IP usu-
ally begins 35 weeks after the first injection of bovine type II collagen.
Administration of nintedanib was started at this point and continued daily
for two months. Histopathological analysis, fibrosis rate, and serum cyto-
kine concentration were analyzed. [Results] In iRA-ILD, we found hyper-
plastic epithelial cells characterized as usual interstitial pneumonia (UIP).
These epithelial cells have acquired invasiveness. Nintedanib improved
fibrosis, and reduced the number of M2 macrophages and invasive epithe-
lial cells. [Conclusions] Not only IP like NSIP but also UIP are observed
in the iRA-ILD model. Nintedanib ameliorates IP in the model.
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[Objective] CX3CL1 is a chemokine involved in the migration of in-
flammatory cells and the activation of synovial cells. The humanized an-
ti-CX3CL1 antibody to the rheumatoid arthritis (RA) reported the efficacy
for 6 months, but the treatment on concomitant interstitial pneumonia



(ILD) has not been found. In this study, we investigated the effectiveness
of CX3CLI1 inhibition on RA-ILD model mice. [Methods] SKG male
mice was intraperitoneally once injected Zymosan, and control antibody
or anti-CX3CL1 antibody twice a week from the same time. After 12
weeks, Masson’s trichrome staining of lung tissue and flow cytometric
analysis of bronchoalveolar lavage fluid (BALF) were performed. [Re-
sults] SKG mice developed ILD with the expression of CX3CLI1 at fibrot-
ic area and CX3CRI1 positive cell infiltration. In BALF, M1 and M2 mac-
rophages increased significantly, the CX3CR1 positive rate were 78.5 £
17.8% and 36.3 + 17.8% (mean + SD). Although anti-CX3CL1 antibody
significantly reduced the number of M1, there was no improvement in the
lung fibrosis and no significant change the number of M2. [Conclusions]
Anti-CX3CL1 antibody more effectively suppressed the infiltration of M1
with high CX3CRI1 positive rate, but that was not completely inhibited
including M2, and lung fibrosis was not suppressed.
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[Background] Anti-citrullinated protein antibodies (ACPA) are pres-
ent in the serum for an average of 3-5 years prior to the onset of rheuma-
toid arthritis (RA) during an asymptomatic period. There have been no
reports in which clinical courses of ACPA-positive asymptomatic individ-
uals were investigated prospectively. [Objective] To determine the inci-
dence of ACPA-positive asymptomatic individuals to develop RA and
elucidate their clinical courses. [Methods] Asymptomatic volunteers with-
out joint pain or stiffness were enrolled in this prospective observational
study. The serum ACPA levels were quantified by anti-CCP enzyme-linked
immunosorbent assay with levels > 4.4 U/mL considered positive. AC-
PA-positive subjects were followed clinically in our department. [Results]
92 out of 5,971 individuals had a positive ACPA test (1.5%). Of these, 19
(20.7%) developed RA. Their average age were 58-years, and women
were 68%. ACPA-positive individuals who developed to RA had higher
ACPA level than ACPA-positive individuals who did not. [Conclusion]
Among ACPA-positive asymptomatic individuals, 20% developed RA.

W5-2

Factors related to anti-CCP antibody titer in patients with RA within
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[Objective] In JCR 2018, we reported that in patients with RA within
1 year of onset, a-CCP-t was higher in patients with respiratory lesions
(Resp-L). In this study, we tried to find factors related to a-CCP-t in pa-
tients with RA within 2 months of onset to know the relation more clearly.
[Methods] Patients were 247 RA patients with the mean age of 58+14
years. Around the first visit, blood sampling and chest CT scan were done.
Resp-L was divided into 2, i.e., ILD and airway lesion (AW-L), and was
semi-quantified according to papers and a textbook (ILD 0-3, Resp-L 0-4).
Other factors were checked up and multivariate analysis was done. [Re-
sults] By univariate analysis, smoking history, presence of AW-L, ANA
titer, and IgG value were significantly related to a-CCP-t, whereas ILD
tended to relate. A-CCP-t was divided into two, i.e., more or less than 15,
and logistic analysis was done. Significant factors related to a-CCP-t of
more than 15 were AW-L and ANA titer. Factors of p <0.2 were IgG value
and male gender. Almost the same result was obtained by multi-regression
analysis. [Conclusion] At the onset of RA, a-CCP-t was higher in patients
with AW-L and high ANA titer. This phenomenon may be related to high
activity of acquired immunity.
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The association between cytoplasmic staining patterns of fluorescent
antinuclear antibody and type of anti-ARS antibodies
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[Objectives] To evaluate cytoplasmic staining pattern of fluorescent
antinuclear antibodies (FANA) for predicting the type of anti-aminoa-
cyl-tRNA synthetase antibodies (anti-ARS antibodies), using EUROPat-
tern. [Methods] We identified FANA patterns of 22 patients with anti-ARS
antibodies-positive polymyositis / dermatomyositis (PM / DM) in our hos-
pital. We assessed the association between cytoplasmic staining patterns
and type of anti-ARS antibodies. [Results] 18 of the 22 patients of PM/DM
were FANA positive, with showing cytoplasmic pattern. Furthermore, the
researchers visually classified them into diffuse type (n=6), fine speckled
type (n=7), and others (n=5). Among 6 patients of diffuse type, 4 patients
were anti-PL-7 antibody positive and 2 patients were anti-PL-12 antibody
positive. [Conclusions] In this study, all patients of anti-ARS antibod-
ies-positive PM / DM with diffuse type of cytoplasmic patterns were pos-
itive for anti-PL-7 or anti- PL-12 antibodies, which are severe compared to
anti-Jo-1 antibody. It may be possible to predict the clinical features and
severity of anti-ARS antibody-positive PM / DM patients from the results
of FANA by combining the results of EUROPattern and the visual classi-
fication of type of cytoplasmic staining patterns by skilled researchers.
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[Objective] Some patients with polymyalgia rheumatica (PMR) pres-
ent with high levels of alkaline phosphatase (ALP). The underlying patho-
physiology has not yet been elucidated, but it has been proposed that ab-
normal liver enzymes are caused by inflammation of the hepatic arteries.
We investigated whether the ALP value at the time of PMR diagnosis
could be a predictor of treatment prognosis. [Methods] From October
2009 to October 2019, 48 patients who were diagnosed with PMR in our
department and were able to follow up were included. Patient data was
extracted from medical records and analyzed retrospectively. [Results]
There were 24 patients in the group (remission group) who had a long-
term continuation of PSL 2 mg or less without termination or relapse of
PSL, and 24 patients who had relapse during tapering (relapse group). ALP
value at diagnosis Was significantly higher in the relapse group (p =
0.004). In addition, ALP at diagnosis showed a positive correlation with
CRP at diagnosis (r = 0.452, p = 0.00127). The higher the ALP value at
diagnosis, the higher. The time required to reduce the dose to PSL 5 mg
tended to be long. [Conclusions] It was suggested that higher ALP before
treatment may relapse during PSL tapering, requiring longer-term PSL ad-
ministration.
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Background: Mac-2 binding protein is a cell-adhesive glycoprotein of
the extracellular matrix secreted as a ligand of galectin-3 (Mac-2). Recent-
ly, a Wisteria floribunda agglutinin positive-M2BP (M2BP) assay devel-
oped using a lectin-antibody sandwich immunoassay has shown promise



as a new fibrotic marker in liver fibrosis and interstitial lung disease to
detect unique fibrosis-related glycoalteration. Objectives: The aim of this
study is to evaluate the utility of serum Mac-2 binding protein glycosyla-
tion isomer (M2BPGi) levels in patients with rheumatic diseases (RD).
Methods: We retrospectively measured serum M2BPGi levels in 68 pa-
tients with RD and 16 healthy controls (HC). We excluded patients of cir-
rhosis. Results: In patients with RD, the median age was 62.0 years. Serum
M2BP levels were significantly higher in patients with RD than in HC. In
patients with RD, a significant correlation was not found between serum
M2BP levels and inflammation markers such as CRP or ferritin. Conclu-
sions: Most of the rheumatic diseases in this study were considered to be
type I interferonopathy diseases such as rheumatoid arthritis and SLE etc.
So, it was suggested that serum M2BPGi may be a novel biomarker that
indirectly indicates how much IFN is activated in rheumatic diseases.
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Relationship between chest CT findings and pulmonary function test
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[Objective] It has been reported that pulmonary function abnormali-
ties such as reduced VC and airway obstruction are related to mortality.
However, there are small number of reports dealing with the relation be-
tween chest CT finding and PFT findings, therefore we tried to study these
relations. [Methods] Subjects were 163 patients with RA who underwent
chest CT and PFT within 1 year of onset. Semi-quantification of ILD was
done by our previous method (Nakashita BMJ open 2014) and graded as
0, 1, 2, and 3. Airway diseases were divided into bronchiectasis (BE) and
bronchiolitis (Bron). Semi-quantification of airway diseases was done re-
ferring the textbook (High-resolution CT of the lung, Webb eds), and
grades 0, 1, and 2 were given. [Results] %V C inversely correlated with BE
grade, and ILD grade tended to do so. ILD grade tended to correlate in-
versely with %FEV1/FVC. BE grade inversely correlated with %V50.
FEV1/FVC and %V25 showed no correlations with any of respiratory
grades. [Conclusions] ILD contributes to restrictive abnormality to some
extent and resists to obstructive abnormality. BE contributes to both pul-
monary function abnormalities. Confounding among ILD, BE and Bron
should be studied further.
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[Objective] To clarify the associations between ultrasound (US)-de-
tected inflammation and physical examination (PE)-based findings in in-
flammatory arthritis. [Methods] We enrolled patients with rheumatoid ar-
thritis (RA) or spondyloarthritis (SpA). We clinically assessed arthritis,
enthesitis, and dactylitis of fingers. We also performed US and evaluated
power Doppler signals for synovitis, tenosynovitis, and enthesitis. [Re-
sults] We enrolled a total of 100 patients. Synovitis was prevalent at wrist
and knee. Enthesitis was prevalent at extensor digitorum insertions into
3rd middle phalanx and lateral epicondyle. Positive predictive value
(PPV) for PE on synovitis was low at ankle and 4th MTP joints and nega-
tive predictive value (NPV) was low at wrist. PPV for PE on enthesitis was
low at medial epicondyle and patellar tendon insertions and NPV was low
at quadriceps insertion. Out of 36 regions with isolated tenosynovitis, 10
regions were clinically recognized as synovitis. Out of 38 joints with iso-
lated enthesitis, 23 joints were clinically recognized as synovitis. [Conclu-
sions] There are discrepancies between US-detected inflammation and
PEs and their directions are different between regions. Enthesitis and teno-
synovitis are frequently recognized as synovitis with PE.
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[Objective] Clinically, there is no difference regardless of which bio-
logics is used, but the effect for synovitis is unknown. We compared the
difference in the improvement of ultrasound findings between TNF inhib-
itors and non-TNF inhibitors. [Methods] Fifty-four RA patients who start-
ed first biologics from September 2016 to December 2018 were included
in this analysis. All the patients were performed clinical examination,
blood tests and ultrasound examination of hand and foot at baseline, 4, 12,
24, 36 and 52 weeks. [Results] Among 54 cases, 32 patients were used
TNF inhibitor and 22 were non-TNF inhibitor. Age and duration of RA
were significantly higher in the non-TNF group, and MTX dose was sig-
nificantly lower in the non-TNF group. The baseline inflammatory mark-
ers tended to be higher in the non-TNF group and the disease activity was
also higher in the non-TNF group, but the ultrasound findings showed no
significant difference between TNF and non-TNF groups in both GS and
PD. There was no difference in the ultrasound findings improvement be-
tween the TNF group and the non-TNF group at 4, 12, 24, 36 and 52
weeks. [Conclusions] There was no difference in the ultrasound findings
improvement between patients with TNF inhibitor and non-TNF inhibitor
in the first biologics.
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[Objective] To clarify the characteristics of functional enthesitis in
rheumatoid arthritis (RA) patients with anti-cyclic citrullinated peptide
antibodies (anti-CCP). [Methods] RA patients who were examined by
power Doppler ultrasound from January 2019 to September 2020 were
reviewed. Among them, RA patients who were positive for anti-CCP,
within 1 year of RA onset, and had been untreated were included. Ultra-
sound analysis was done based on the JCR guideline. Functional entheses
in bilateral dorsal metacarpophalangeal (MCP) joints was evaluated by
ultrasound. The relationship between enthesitis and clinical features was
analyzed. [Results] A total of 102 RA patients were included. The median
age, median disease duration and mean DAS28-ESR were 58 years old, 1
months, and 4.4+1.4, respectively. Functional enthesitis was found in 33
(32%) of 102 patients and in 64 (6.4%) of 1020 MCP joints. The titer of
anti-CCP was significantly higher in the RA patients with functional en-
thesitis (p=0.016, t-test). In 42 (66%) of 64 MCP joints with enthesitis,
synovitis was not detected. [Conclusions] This study elucidates that func-
tional enthesitis in MCP joint is observed in one-third of newly onset-RA
patients with anti-CCP. High anti-CCP titer may be associated with func-
tional enthesitis in RA.
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[Objective] To evaluate the quantify the extent of sonographic enthe-
seal abnormalities by MAdrid Sonographic Enthesitis Index (MASEI) as-
sessment. [Methods] From November 2017 to October 2019, 47 PsA pa-
tients who visited Kindai University Hospital and performed MASEI
score assessment. They were retrospectively divided into 32 obese patients
with a body mass index (BMI) = 25 kg/m2 and 36 non-obese patients
with BMI<25 kg/m2. 3 of the obese and 4 of the non-obese patients were
evaluated for MASEI score baseline and 24 and 52 weeks after. [Results]
There were no significant differences in the visual analog scale scores,
disease durations, and total MASEI scores. However, osteophytes and cal-
cifications were observed in the proximal and distal patellar tendons in
obese patients. The total score of the Achilles tendon was significantly
higher in obese patients compared to that in non-obese patients. VAS,
WPALI, and inflammatory score improved at 24 and 52 weeks compared
with baseline, but the damage score remained unchanged. [Conclusions]
Obesity contributes to structural changes such as osteophyte accumulation
and calcification of tendons in the weight bearing joints and have a signif-
icant effect on enthesitis of Achilles tendon, as assessed using the MASEI.
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[Objective] We considered that whether we could predict the response
of corticosteroid (CS) for PMR patients by using US. Especially we com-
pared between PMR and elderly onset rheumatoid arthritis (EORA) about
US-detected synovitis, bursitis, tenosynovitis, tendinitis of fingers, wrists,
knees, metatarsophalangeal joints, shoulders. [Methods] We picked up 18
patients of PMR and 12 patients of EORA with PMR-like onset. We ob-
served from 2 to 6 years. We divided PMR patients into GC responders (13
patients), who could achieve drug free or decrease GC dosage under 5 mg
within 2 years, and GC resistants (5 patients) who recured or have to take
any other immunosuppressive agents. [Results] In PMR group, we found
95% biceps brachicsynovitis, 45% bursitis, 45%tendinitis and tenosynovi-
tis of fingers, 15% wrists synovitis, 25% knee joints synovitis. Especially
5 patients in resistants group, we find knee joints synovitis or tenosynovi-
tis of the ankle lesion. [Conclusions] We couldn’t predict the response of
GC with grade of power doppler (PD) or the location of PD. And we find
that the grade of PD were higher in EORA than PMR in shoulder. The
number of tendinitis or tenosynovitis of fingers and wrists were higher in
patients of resistants group than responders group.
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[Objective] The purpose of this study was to investigate the clinical
characteristics and ultrasound findings of the shoulders and knees of pa-
tients with PMR. [Methods] We evaluated the characteristics and ultra-
sound findings of 141 patients at University of Yamanashi Hospital from
January 2017 to December 2019 prospectively. We performed ultrasound
examinations before and after treatment interventions prospectively. [Re-
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sults] The distribution of patients were PMR60, PMR-mimic21 and RA60.
The prevalence rates of US findings were highest in the PMR group for the
long head of biceps tendon, the supraspinatus tendon, the subscapularis
tendon, the medial collateral ligament, the lateral collateral ligament and
the popliteus tendon. By multiple regression analysis, the following two
items were important; both shoulders with biceps tenosynovitis, supraspi-
natus or subscapularis tendinitis, and both knee with popliteus tenosynovi-
tis, medial or lateral collateral ligament inflammation. AUC of diagnosis
increased by adding these criteria. [Conclusions] The ultrasound findings
including tenosynovitis, tendinitis and ligament inflammation in the shoul-
ders and knees increased the accuracy of the classification criteria.
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[Objective] Cartilage damage in RA has been evaluated by X-ray,
however, it is not a direct evaluation of cartilage. We aimed to examine the
temporal changes of US cartilage evaluation in RA patients. [Methods] We
enrolled 54 RA patients in whom the cartilage thickness of finger joints
was measured at baseline and 1-year later. The cartilage thickness of MCP
and PIP joints of 2nd to 5th fingers were bilaterally visualized and mea-
sured from a longitudinal dorsal view. Cartilage thickness was measured
from the base of the cartilage to the interface artefact at the cartilage sur-
face. [Results] The sum of total cartilage thickness from 16 joints per pa-
tient ranged from 3.1 to 9.1 mm (med. 6.5 mm) at baseline, and it was
significantly correlated with disease duration (p=-0.38, p=0.005). There
were no significant differences in the cartilage thickness after 1-year from
the baseline. However, persistent moderate to high disease activity group
(n=10) by the DAS28-CRP showed a greater decrease in the cartilage
thickness than others (n=44) (med. -6.2% vs. -1.2%, respectively, p=
0.004). [Conclusions] This study demonstrated the progression of carti-
lage damage with sustained RA activity, supporting the validity and use-
fulness of joint cartilage thickness evaluation by US in patients with RA.
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[Objective] To clarify the clinical significance of tenosynovitis, we
investigated whether the presence of tenosynovitis in early RA patients
was associated with serological profile and treatment response. [Methods]
In all 139 patients, the serological profile related to RA, blood inflamma-
tory markers and ultrasound (US) findings of both hands before and 1-year
after the initiation of DMARDs were analyzed. [Results] Tenosynovitis
was frequently observed in the MTP2, MTP3 and wrist joints. In seropos-
itive patients (positive for RF or anti-CCP antibody), the group with teno-
synovitis had higher values of RF, CRP and ESR, and higher scores of US
examination, compared to the group without. Furthermore, the group with
tenosynovitis showed lower achievement rate of US remission at 1-year
after initiation of treatment (11% vs 37.5%, p = 0.031). On the other hand,
in the seronegative patients, there was no significant difference in inflam-
matory markers and US findings regardless of the existence of tenosynovi-
tis, and tenosynovitis was not related to the achievement rate of US remis-
sion (31% vs 18%, p = 0.640). [Conclusions] These results suggest that the
influence of tenosynovitis on treatment response differs depending on the
serological profile.
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[Objective] To examine 1 year - clinical outcome of patients with
rheumatoid arthritis (RA) who reached to the ultrasound imaging remis-
sion (USIR). [Method] 73 patients with RA who referred to our institution,
fulfilling following requirements were enrolled; disease duration=6 months,
maintaining same RA treatment at least 3 months, CRP value <0.5 mg/dl,
USIR. USIR was defined as absence of power Doppler signal in bilateral
wrist, 2nd-5th MCP and PIP joints. Clinical dates, including modified To-
tal Sharp Score (mTSS), were collected as the baseline (BL) predictive
factors. Change of treatment, USIR and mTSS was evaluated at 1 year.
Progression is defined by either requirement: receiving additional treat-
ment, AmTSS=1, failure to reach USIR. BL predictive factors for progno-
sis was analyzed by univariate and multivariate logistic regression analy-
sis. [Result] 64 patients maintain USIR, while 5 patients had radiographic
progression, 10 patients received additional treatment at 1 year. Univariate
analysis revealed an association of the disease duration, coexist of muscu-
loskeletal pain disease, pain VAS, HAQ, and multivariate analysis re-
vealed an association of HAQ (OR=58.1, p=0.026) on the progression.
[Conclusion] This study revealed the predictive factors for progression in
USIR patients.
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[Objective] Three-dimensional (3D) ultrasound devices have become
widespread because of their clinical utility for 3D imaging and quantita-
tive 3D data acquisition. The aim of this study is to evaluate the usefulness
of SMI-Smart Sensor 3D technology as a novel modality in synovitis in
rheumatoid arthritis (RA) patients. [Methods] RA patients who were ex-
amined by Power Doppler ultrasound from April 2020 to August 2020
were reviewed. Among them, twenty-five RA patients (total 39 joints) who
had tenderness or swelling at either the 2nd or 3rd in bilateral dorsal meta-
carpophalangeal (MCP) joints were included. 2nd or 3rd MCP joints with
tenderness or swelling were evaluated by ultrasound using 2D imaging
(PD semi-quantitative, 2D-PD quantitative) and 3D imaging (SMI-Smart
Sensor 3D; 3D-SMI quantitative). [Results] In case of all joints (PD-Grade
1-3) and PD-Grade 3, quantitative analysis of 2D-PD correlated with
3D-SMI evaluation (»=0.575, p <0.001 and = 0.743, p < 0.001, respec-
tively). In PD-Grade 1/2 joints, 2D-PD didn’t correlate with 3D-SMI (r =
0.034, p = 0.882). [Conclusions] In low PD-Grade synovitis, there was a
discrepancy in the evaluation of synovitis between SMI-Smart Sensor 3D
imaging and the traditional 2D-PD imaging.
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[Objective] In this study, we investigated the factors related to carpal
bone erosion using HR-pQCT. [Methods] The subjects were 174 arthralgia
cases, 118 ACPA negative (NG), 56 ACPA positive (PG). The wrist joints
were imaged by HR-pQCT, rupture of the cortical bone in contact with the
disappeared trabecular was defined as bone erosion. [Results] The number
of bone erosions was 1.9 + 1.8 in PG, which was significantly higher than
that in the NG (1.0 £ 1.5) (p = 0.0006). The number of cases with bone
erosion was also significantly higher in PG (40 cases) than in NG (54 cas-
es) (p =0.002). In PG, there was no significant difference in bone erosion
in RA cases (1.5 £ 2.0) and non-RA cases (2.0 £ 1.6). With the number of
bone erosions, age was positively correlated in NG (p = 0.0003), but not in
PG (p = 0.15). The bone mineral density, microstructure, and geometry of
the distal radius measured by HR-pQCT. NG showed a negative correla-
tion with cortical bone mineral density (p = 0.04) and cortical bone thick-
ness (p = 0.04). No correlation with the HR-pQCT mesurement was ob-
served in PG. [Conclusions] Bone erosion in NG was considered to be
caused by age-related fragility of cortical bone, while in the PG, bone re-
sorption by ACPA was considered to be involved.
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[Objective] MTX is an anchor drug in RA, but its long-term side effect
is liver fibrosis. We previously reported that elastography and fib4-index
were effective in assessing liver fibrosis in MTX-treated patients (JCR
2019). MTX-induced liver damage has been reported to be similar in his-
topathology to NAFLD/NASH. In the present study, we investigated fatty
liver and fibrosis in RA patients receiving MTX. [Methods] Patients were
RA patients receiving MTX. We measured ATT, Vs, LFI and other param-
eters to assess the relationship between liver function, disease activity and
fib4-index. Statistical analysis was performed using PRISM ver.5. [Re-
sults] 338 patients (246 women), 61.0 years, MTX dose was 9.0 mg/w, and
cumulative MTX dose was 0.44 g. Disease activity was well controlled
with CDAI 3.66, SDAI 4.31, DAS28ESR 2.19, and mHAQ 0.15. ATT was
0.58, Vs was 1.28, LFI was 1.91, and fib4-index was 1.72. In multiple re-
gression analysis, ALT was a significant contributor to ATT, ALT, DAS-
28CRP and Vs were significant contributors to LFI and eGFR, DAS28ESR
and Vs were significant contributors to fib4-index. [Conclusions] Elevated
ALT is arisk factor for not only fatty liver but also for liver fibrosis, and
patients with higher disease activity are more likely to develop liver fibro-
sis.
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[Objective] Role of CD8" cells in RA remained unclear. In this study,
we focused on mTOR, which is important metabolic regulator, and as-
sessed its functions and involvement in pathology of RA. [Methods] PB-
MCs were obtained from 17 healthy controls (HCs) and 86 RA patients.
The expression of p-mTOR in CD8" cells were analyzed by FACS. In ad-
dition, we examined the function of mTOR in CD8" cells in vitro. [Re-
sults] (1) Proportion of HLA-DR*CD38" cells and the expression level of
p-mTOR in CD8"* cell in RA were higher compared to those of HCs. They
were correlated with disease activity scores in RA. (2) Proportion of HLA-
DRCD38" cells in CD8" cells were decreased at 1 year after treatment
with both TNF inhibitors and abatacept. Meanwhile, the level of p-mTOR



in CD8" cells were decreased after treatment with TNF inhibitors, but not
abatacept. (3) In vitro, anti-CD3/CD28 Abs stimulation induced the ex-
pression p-mTOR in human CDS8" cells, leading to induction of IFN-y,
Granzyme B, GNLY, but reduction of Granzyme K. (4) TNF inhibitors
suppressed p-mTOR expression in CD8" cells, while abatacept did not
change it. [Conclusions] Taken together, mTOR activation in CD8" cells
may involve in disease activity, and TNF inhibitors and abatacept differ-
ently affect to the functions of CD8" cells in RA.
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[Objective] We explored T peripheral helper (Tph) cells and T follicu-
lar helper (Tth) cells in the peripheral blood from ACPA (+) individuals
both before and after development of RA. [Methods] 14 ACPA (+) individ-
uals without arthritis but at-risk for future development of RA (ARI), 15
ACPA (+) RA patients, and 15 healthy controls (HC) were recruited from
the Studies of the Etiologies of RA (SERA) population at University of
Colorado. PBMCs were analyzed by flow cytometry to quantify PD-1"CX-
CR5" Tph cells and PD-1"CXCRS5" Tth cells. [Results] Circulating Tph
cells and Tth cells were significantly increased in RA (Tph, p=0.004; Tth,
p=0.008) but not in ARI compared to HC. The frequency of Tph cells was
moderately correlated with serum IgM-RF levels in both RA and ARI
(p=0.68 and 0.62, respectively), while no correlation was observed be-
tween Tph cells and serum ACPA levels in both study groups. [Conclu-
sions] Circulating Tph cells were expanded in RA but not in ARI, suggest-
ing their pathogenic role in the development of arthritis rather than serum
ACPA status alone. Also, positive correlation between circulating Tph
cells and IgM-RF levels suggests their potential role in both acquisition of
IgM-RF by ACPA (+) individuals and future transition to RA.
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[Objective] Previous studies have demonstrated the presence of glyco-
sylation abnormalities in the serum IgG of RA patients (RA). We analyzed
the sugar chain structure of IgG in RA using the novel technique, and ex-
amined its value as a marker for early diagnosis. [Methods] We analyzed
the sugar chain structure of IgG in serum of unclassified arthritis (UA),
RA, osteoarthritis (OA), and healthy individuals using liquid chromatog-
raphy. We examined whether it was useful as a marker to predict the diag-
nosis of RA. Furthermore, the rate of sialic acid in RA was examined using
mass spectrometry (MS). [Results] A marked increase in the rate of sugar
chains lacking in galactose in serum IgG of RA patients, which was sig-
nificantly higher than that in IgG of OA and healthy individuals. These
changes were recognized from the early stage of onset, at the stage of UA,
and were found to be useful as a diagnostic prediction marker for RA.
Furthermore, MS revealed that marked increase in the rate of sugar chains
lacking in sialic acid in serum IgG of RA. [Conclusions] Glycosylation
abnormalities in the serum IgG is considered to be useful diagnostic mark-
er for RA. Furthermore, it was suggested that these abnormalities might
play a important role in the etiology and pathophysiology.
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[Objective] Anti-CCP antibody (ACPA) is known to induced the ma-
ture osteoclasts. The bone structure of ACPA-positive cases was examined
using HR-pQCT. [Methods] The subjects were ACPA-positive 43 women
(PG) and ACPA negative 43 women (NG). The bone mineral density
(BMD), bone microstructure, and geometry in the distal radius were mea-
sured by HR-pQCT. [Results] There was no significant difference in BMD
between the two groups. The age of NG showed a positive correlation with
cortical bone porosity, and the age of PG showed a positive correlation
with cortical BMD and a negative correlation with trabecular BMD, tra-
becular number, and trabecular thickness. Cortical bone porosity was neg-
atively correlated only with cortical BMD in NG, but was positively cor-
related with trabecular BMD and trabecular thickness in PG. Cortical
BMD was negatively correlated with trabecular number only in PG. [Con-
clusions] In ACPA positive group, age and cortical BMD showed a posi-
tive correlation, and cortical porosity decreased and cortical bone mineral
density increased as trabecular bone strength decreased. From this result,
it is considered that cortical bone may compensate for the decrease in tra-
becular bone strength associated with ACPA exposure and the length of
exposure period.
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[Objective] A disintegrin and metalloprotease (ADAM) -15 is a pro-
tein expressed in the cell membrane surface, and we have reported that it
is concerned with angiogenesis in RA. Vascular endothelial (VE) -cadher-
in is a protein concerned with the adhesion formation of vascular endothe-
lial cells. We found that ADAM-15 and VE-cadherin were elevated in se-
rum and joint fluid in RA. Furthermore, it was reported that ADAM-15
and VE-cadherin were expressed in serum showed a positive correlation.
In this study, we investigate whether ADAM-15 involved in shedding of
VE-cadherin. [Methods] 1) RA synovial fibroblast cells (RA FLS) was
stimulated with TNF-a, and we measured ADAM-15 in its serum. 2)
VE-cadherin in ADAM-15 siRNA or control siRNA treated RA FLS was
measured. [Results] 1) ADAM-15 stimulated TNF-a in RA FLS was in-
creased compared with control (TNF-a 13.6 + 2.26 pg/ml, control 0.35 +
0.25 pg/ml). 2) VE-cadherin in ADAM-15 siRNA treated RA FLS was
decreased compared with control siRNA treated RA FLS (ADAM-15 siR-
NA 559.9 + 12.1 pg/ml, control siRNA 603.1 + 7.8 pg/ml, respectively,
p<0.05). [Conclusions] ADAM-15 may shed VE-cadherin in RA.
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[Objective] ACPA production is observed in several organs even prior
to the onset of RA, and oral mucosa is known as one of the important tis-
sues. Saliva is considered to reflect the oral MB. We collected saliva sam-
ples from healthy subjects and analyzed the oral MB stratified by the pres-
ence or absence of RA and ACPA to determine the environmental and
genetic factors that contribute to the production of ACPA. [Methods] We
recruited residents who came to health checkups and obtained the medical
questionnaire, their saliva and blood samples to examine ACPA, HTLV-1,
HLA genotyping. The oral MB analysis is performed by the operational
taxonomic unit analysis by using 16STRNA gene by next-generation se-
quencing. [Results] Samples were collected from 1385 individuals be-
tween 2016 and 2018. The study included 191 female (61%), 42 samples
positive for ACPA, 34 patients are diagnosed RA and 143 HLA-SE carrier
(49.1%). In the ACPA-positive population of RA patients and in the RA
population having HLA-SE, there was a bias towards the dominant cluster
in the Neisseriaceae family. [Conclusions] We report here that Neisseria-
ceae, which is a high oral commensal bacterium in the healthy oral cavity,
has an increased proportion in RA patients with the relevant literature.
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[Objective] Little is known about the DMARD on the risk of decreas-
ing kidney function in RA patients. [Methods] We recruited 938 RA pts
from ASHURA database. The following background factors were ana-
lyzed: age, sex, type of bDMARD, MTX and PSL dosages, use of csD-
MARD and NSAID, BMI, smoking history, diabetes, hypertension, dys-
lipidemia, Cr, CRP, MMP3 level and SDAI. We divided into two groups:
bDMARD with MTX treatment group (461pts) and bDMARD monother-
apy group (168pts). Patients who had primary and secondary failures, AE
of drugs, and missing data and those who relocated or withdrew were ex-
cluded. Propensity scores were calculated based on the following factors:
age, sex, PSL and MTX dosage, SDAI, Cr, eGFR, DM, HT, and DL. Over-
all, 115pts in each group were identified. The primary endpoints were the
eGFR values before and 6 months and 1 year after treatment. [Results] The
eGFR decreased from 81.7 +26.7 to 81.4 £ 25.6 and 77.7 + 24.5 at 6 months
and 1 year in the combination treatment group and from 73.0 + 33.7 to 69.7
+34.0 and 68.4 £ 35.3 in the bDMARD monotherapy group. A significant
difference was observed between the groups (p = 0.011) and during the
treatment period (p < 0.001). [Conclusions] Conbination therapy may low-
er the risk of decreasing kidney function in patients with RA.
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[Objective] Although MTX is a first-line therapy for RA patients, ad-
verse events are reported. We aim to find factors of successful MTX reduc-
tion in patients receiving golimumab (GLM) + MTX. [Methods] Retro-
spective data from patients received GLM (50 mg) + MTX for >1 month
were included. Definition of MTX reduction: =12 mg from the maximum
dose in a 12-week period (=1 mg/wk); relapse: DAS28-CRP score =3.2
or a sustained increase of =0.6 from baseline, evaluated at 3, 6, and 12
months post reduction. [Results] 41.7% (50/120) patients had MTX reduc-
tion. There was 18% relapse (9/50) in the reduction group; the time to re-
lapse was 6.75mo (3-12mo). Between with and without relapse groups, no
differences were found for age [49.3 vs 51.8yr (p=0.67)], disease duration
[55.5 vs 30.1mo (p=0.20)]. Before reduction, MTX dose was 9.67 vs 9.88
mg/wk (p=0.88); DAS28-CRP was 2.56 vs 1.92 (p=0.06) for with vs with-
out relapse group. The mean MTX dose was 4.11 vs 6.13 mg/w k (p=0.12);
DAS28-CRP was 2.96 vs 1.64 (p<0.001) after reduction. [sc1] Predictors
associated with no-relapse is ongoing with a second cohort. [Conclusions]
With use of GLM, MTX dose reduction by 38% was observed in no-re-
lapse group, indicating possibility to minimize potential AE.
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[Objective] Neutropenia is one of the common complications of tocili-
zumab (TCZ) in patients with rheumatoid arthritis (RA). This study aimed
to examine whether TCZ-induced decrease of neutrophil counts predicts
clinical remission within 1 year. [Methods] We reviewed medical records
of RA patients who were treated with TCZ from May 2011 to September
2019 in our hospital. CDAI was evaluated before initiating TCZ and 1, 3,
6 and 12 months after administration. Clinical remission was defined when
CDAI decreased =2.8. CDAI =2.8 after discontinuing TCZ was not re-
garded as remission. Ratio of neutrophil counts 1 month after initiating
TCZ to those at baseline was assessed. [Results] 169 out of 255 TCZ-treat-
ed patients were enrolled. Mean age was 57 years, 79% was female, and
ACPA was positive in 83%. Multivariate logistic regression analysis
showed that the ratio was an independent factor predicting CDAI remis-
sion (OR 0.16, p<0.01). ROC analysis determined a cut-off value of the
ratio as 0.8. Patients with the ratio =0.8 were more likely to achieve CDAI
remission than those with the ratio >0.8 (Fisher’s exact test, p=0.02).
[Conclusions] Decrease of neutrophil counts 1 months after initiating TCZ
can help identify patients who achieves clinical remission within 1 year.

W9-4

Examination of Predictors of Effectiveness of Sarilumab

Kensuke Oryoji, Koji Mishima, Keisuke Imabayashi, Kenta Horie, Shinichi
Mizuki

Center for Rheumatic Diseases, Matsuyama Red Cross Hospital

Conflict of interest: Yes

[Objective] To investigate the background factors for response to
treatment in 38 patients with rheumatoid arthritis (RA) who have been



treated with salilumab. [Methods] Logistic regression analysis was per-
formed to determine the factors contributing to the achievement of CDAI
remission in patients initiated on sarilumab. Explanatory variables were
selected using a stepwise approach with an emphasis on clinical relevance.
[Results] The explanatory variables extracted as factors of CDAI remis-
sion attainment were bio naive, age, and RF titer: CDAI remission rate for
bio naive/experience was 73.3%/34.8%, respectively (p=0.02). Two cut-
offs were extracted for age: 63 and 72 years of age. 29.4%/66.7% (p=0.02)
of patients under/over 63 years old achieved CDAI remission, and 37.9
%/88.9% (p<0.01) of patients under/over 72. The RF titer cutoff was 87
IU/L. The CDAI remission rate for patients under/over 87 IU/L was
31.3%/63.6% (p=0.04). The CDAI remission rate was 65.2%/26.7% (p=
0.02) in patients receiving less than or equal to 4 mg/6 mg or more. After
2 weeks of treatment, i.c., one shot of salilumab, CDAI decreased from
20.8 to 11.1 and MMP-3 from 415 to 126. [Conclusions] Sarilumab was
effective in aged, bio naive, low MTX doses, and higher RF levels. And
the treatment response was rapid.
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[Objectives] This retrospective study assessed differences in clinical
parameters and laboratory data in RA patients who met the treatment goal
with biologic agents (BIO) or Janus kinase inhibitors (JAK). [Methods]
Participants were BIO- or JAK-treated RA patients with clinical disease
activity remission or low disease activity categorized by BIO treatment
with tumor necrosis factor (TNF) inhibitor (reference), interleukin-6 (IL6)
inhibitor, or abatacept (ABT), and JAK treatment. Statistical analysis used
the Dunnett test. [Results] For 171 TNF, 71 IL6, 50 ABT, and 18 JAK
cases, parameters with statistical significance (means) were: TNF/IL6-
ESR 34.5/14.0 mm/hr, MMP-3 47.5/71.9 ng/mL, WBC 6124/5404/uL,
lymphocytes 2112/1646 pL; TNF/ABT-TJ 0.4/1.0, PtGH 13.3/20.0 mm,
PainVAS 15.7/21.6 mm, PhGH 7.4/11.1 mm, CRP 0.1/0.4 mg/dL, ESR
34.5/44.2 mm/hr, MMP-3: 47.5/72.9 ng/mL, lymphocytes 2112/1816 uL,
neutrophils 3364/4233 pL, eGFR 75.4/65.3 mL/min/1.73 m? and TNF/
JAK-platelets 21.7/29.3 104/uL, lymphocytes 2112/1326 pL. [Conclu-
sion] Clinical parameter and laboratory data differences result from differ-
ences in the targeted cytokine between TNF and IL6, differences in patient
characteristics between TNF and ABT, and differences in the mode of ac-
tion between TNF and JAK.
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[Objective] To compare effectiveness of tofacitinib and abatacept and
to clarify impact of shared epitopes (SE) on response to these treatments in
patients with rtheumatoid arthritis. [Methods] After statistical adjustment
by a propensity score matching, each 70 patients treated with tofacitinib or
abatacept were extracted. Effectiveness of both drugs over 24 weeks and
influence of SE on outcomes was investigated. [Results] There was no
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significant difference in DAS28-ESR remission between the tofacitinib
and abatacept groups at week 24 (p=0.280). Analysis of EULAR response
at week 24 showed that EULAR good response rate in tofacitinib group
was not affected by number of SE copies (p=0.924), whereas in abatacept
group it was increased significantly with increasing number of SE copies
(p=0.0182). Multivariable logistic analyses showed significant association
of SE with DAS28-ESR remission in patients treated with abatacept
(OR=25.881, 95%CI=3.140-213.351, p=0.0025), but not with tofacitinib
(OR=1.473, 95%CI1=0.291-7.446, p=0.639). [Conclusions] Although Ef-
fectiveness of tofacitinib and abatacept was comparable at week 24, SE
positivity was associated with DAS28-ESR remission rate at week 24 in
treatment with abatacept, whereas had no effect on response to treatment
with tofacitinib.
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[Objective] To investigate the impact of the age of disease onset on
outcomes of the disease activity and functional measures of patients with
RA. [Methods] 16090 RA patients were registered in NinJa database. We
focused on patients at 10 years after disease onset. The data including
HAQ-DI, EQ-5D as well as DAS28, SDAI and CDAI was analyzed. Fur-
thermore, we collected the records of surgeries that underwent due to RA.
[Results] Totally 585 patients were included in this study and we divided
into 2 groups. Group Y consisted of patients with onset below 50 years old
(n=204, mean onset 39.5 y) and group O consisted of patients with onset
above 51 years old (n=381, mean onset 60.8 y). In group Y, HAQ-DI was
0.26, EQ-5D was 0.81, DAS28 was 2.42, SDAI was 5.21, and CDAI was
4.95. In group O, the score was 0.45, 0.79, 2.74, 6.05, 5.57, respectively.
Four total joint arthroplasty (TJA) were performed in 3 patients (1.5%) in
group Y, and 39 TJA were performed in 32 patients (8.4%) in group O.
[Conclusions] This study showed that patients of group O showed higher
disease activity and lower functional ability in comparison with group Y.
Moreover, TJA was needed in larger population of group O, suggesting
that we should consider the possibility of TJA in RA patients with onset in
older age.
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[Objective] To analyze urinary creatine/creatinin ratio (C/C ratio)
among rheumatoid arthritis (RA). [Methods] We retrospectively studied
45 patients including 18 patients with RA who were mesured C/C ratio
from Nov 2019 to Oct. 2020. [Results] The C/C ratio in RA patients (10.7
[2.07-30.44] %) was significantly higher than that of non RA patients
(1.28 [0.67-3.01]; p=0.00153). In RA patients, C/C ratio was not correlat-
ed with age, sex, BMI, dose of prednisolone, duration of RA, class, stage,
DAS28, serum CPK and creatinin clearance. There was significantly cor-
relation between C/C ratio and HAQ (r=0.585, p=0.0168). [Conclusions]
Muscle atropy could be progressed in the RA patients with functional dis-
order.
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[Objective]: Early interventions for RA are important for achieving
therapeutic goals. The aim of this study was to investigate drug treatment
options and short-term treatment outcomes for patients with early-diagno-
sis RA in clinical practice, and to examine predictors of achieving remis-
sion. [METHODS] Of the 233 patients enrolled in the multicenter RA In-
ception Cohort *, 172 patients were followed up to 6 months. The effect of
patient background at the start of treatment on achieving Boolean incep-
tion 6 months after the start of treatment was investigated using logistic
regression analysis. [Results] MTX usage rate was 88—89—89% (0-3-6
months), MTX dose was 6.9—9.4—9.7 mg/week, DAS28-CRP was 4.13
—2.58—2.37, Boolean remission achievement rate was 0—28—35%.
Physician’s global assessment (PhGA) at the start of treatment (OR 0.84)
and steroid use (OR 0.28) were independent predictors of Boolean remis-
sion at 6 months in multivariate analysis. [Conclusion] After RA diagno-
sis, good therapeutic effect was obtained in a short period of time by per-
forming treatment centered on MTX. PhGA at the start of treatment and
judgment on the necessity of glucocorticoid are useful for predicting the
achievement of treatment goals. * This study is a doctor-initiated study
funded by Eli Lilly Japan.
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[Objective] To assess systemic immune-inflammation index (SII) in
rheumatoid arthritis (RA) patients and compare between active cases and
those in remission. [Methods] Using the data of NinJa (National Database
of Rheumatic Disease in Japan) in 2019, a total of 16086 eligible RA pa-
tients were included in this study. Correlations of SII with the disease ac-
tivity of RA were evaluated. SII was calculated by the following calcula-
tion formula; SII = Netrophils (%) / Lymphocyte (%) * Platelets (G/L).
[Results] The mean age of patients was 66.9 years and the median of dis-
ease duration was 11 years. The DAS28-ESR was mean 2.81, and the
SDAI was median 4.51. the median SII was 541.1. SII was significantly
elevated as SDAI disease activity increased (median 475.6 in remission,
550.3in LDA, 732.3 in MDA and 860.5 in HDA, respectively; P<0.00001).
SDAI was recognized as an independent factor in the multiple regression
analysis for LogSII, and LogSII was also a significant factor in the ordinal
logistic regression analysis for each disease activity (remission / LDA /
MDA / HDA) in SDAI (Odds ratio 2.89 [2.50 - 3.36], P <0.0000001).
[Conclusions] Based on the above results, SII was considered to be useful
as an inflammatory marker for evaluating disease activity in RA.

W10-5

Association with frailty and patients global assessment in rheumatoid
arthritis patients

Mochihito Suzuki'?, Shuji Asai', Yasumori Sobue?®, Yoshifumi Ohashi'*,
Kenya Terabe!, Nobunori Takahashi!, Toshihisa Kojima!, Shiro Imagama'
!'Orthopedics, Nagoya University Graduate School of Medicine, *Orthope-
dics, Kani Tono Hospital, *Orthopedics, Nagoya Daiichi Red Cross Hospi-

S76

tal, “Orthopedics, Yokkaichi Municipal Hospital
Conflict of interest: None

[Objective] Patients global assessment (PtGA) in theumatoid arthritis
(RA) is an important indicator for patients to evaluate their clinical condi-
tion. Frail is a concept that indicates not only physical but also psycholog-
ical and social frality. The aim of this study is to investigate the impact of
flail on the PtGA. [Methods] 559 patients who were able to complete the
Kihon Checklist for Assessing Frailty (KCL) were included. Multiple lin-
ear regression analysis was used to investigate the effects of the Frailty and
scores of each domain on the PtGA. [Results] The patient’s age was 67
years, disease duration 11 years, 73% female. Disease duration (partial
regression coefficient (B)=0.03), swollen joints (B=0.09), tender joints
(B=0.26), CRP (B=0.27), and Frailty (B=0.75) were independent factors
for PtGA. When KCL was examined by domain, activities of daily life
(B=0.23), motor function (B=0.36), social Withdrawal (B=0.49), and de-
pressed mood (B=0.26) were independently associated with the PtGA.
[Discussion] Frailty affects the PtGA of RA. It was found that not only
physical frality (deterioration of activities of daily life and motor func-
tions) but also mental and psychological frality (depressed mood) and so-
cial frality (social Withdrawal) affected the PtGA of RA.
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Factors related to satisfaction with medical care in rheumatoid arthri-
tis patients

Daisuke Kihira

Nagoya University

Conflict of interest: None

[Objective] A questionnaire survey was conducted to evaluate “medi-
cal care based on consensus between doctors and patients” and “satisfac-
tion with the medical care provided” [Method] We investigated RA pa-
tients aged 40-79 years who visited a university hospital between March
and July 2019 and agreed in writing to cooperate in the survey, using med-
ical data at the time of their visit and a self-administered questionnaire.
Background, disease activity, quality of life, and satisfaction with medical
care were assessed, and treatment goals were divided into three groups:
“have discussed”, “have been briefed”, and “neither”. [Results] 441 peo-
ple consented to cooperate in the survey. Multiple logistic regression anal-
ysis was performed with the top third of patient satisfaction as the objec-
tive variable and age, sex, presence of clinical and functional remission,
and presence of discussion about treatment goals as the explanatory vari-
ables. The odds ratio (OR) for the group that had ever discussed treatment
was 3.28 (P=0.005) based on the neither group. Other independent associ-
ated factors were age (OR1.05, P=0.001) and clinical remission (OR2.16,
P=0.007). [Conclusion] It was suggested that physician-patient discus-
sions about treatment goals were significantly related to patient satisfac-
tion.
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[Objective] We reported in JCR 2019 that the prevalence of ILD in-
creases approximately 1% in the course of RA. In this study, we tried to
find factors related to the development of ILD. [Methods] Subjects were
17 patients with RA in whom ILD developed in the course of RA. These
patients showed no ILD in the first chest CT findings, but ILD was found
in the later chest CT. Control group was patients with RA in whom chest
CT showed no ILD taken after more than 8 years of RA development
(n=214). In subjects, ILD development was found at the mean of 9.9 years
after RA onset. In control group, the mean interval between RA onset
and final chest CT was 16.6 years. We selected following factors and ana-
lyzed which are related to the development of ILD; age of onset, stage,
class, gender, smoking Hx, anti-CCP-ab, RF, KL-6, ANA, CRP/MMP-3 /



DAS28ESR at the first visit, dose of MTX and PSL, presence or absence
of bronchiectasis and bronchiolitis. [Results] Univariate analysis revealed
that age of onset, RF, CRP and DAS28ESR were significant factors related
to ILD development. Logistic analysis showed age of onset and the dose
of MTX were significant factors and DAS28ESR tended to be significant.
[Conclusion] ILD developed in elderly patients with RA activity.
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[Objective] To identify the risk factors for worsening of interstitial
lung disease (ILD) in RA patients under bDMARD therapy. [Methods]
Subjects were consecutive 116 RA patients with ILD detected by HRCT at
starting bDMARD therapy. Among them, we analyzed 73 patients who
had a repeat HRCT after starting the therapy (mean interval: 2.71 years)
and were free of Bio-switch in that period. The presence of and change in
ILD were judged according to HRCT findings. We collected data on demo-
graphics, clinical features including disease activity and treatment. The
risk factors were identified by logistic regression analysis. [Results] Be-
tween worsening and no worsening groups, no differences were found in
gender, age, disease duration, the positivity for anti-CCP antibody and RF,
smoking, disease activity, and levels of KL-6 and SP-D at the entry. Risk
factors for worsening of ILD were identified as following: high titers of
anti-CCP antibody and RF titer, use of tocilizumab, the presence of honey-
comb, and the worsening of airway disease, particularly bronchiolitis.
[Conclusions] ILD should be carefully monitored under the bDMARD
therapy when RA- ILD patients revealed high titers of anti-CCP antibody
and RF, honeycomb, and airway disease.
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[Objective] To examine aggravating factor of interstitial lung disease
(ILD) in biological DMARDs users of rheumatoid arthritis (RA). [Meth-
ods] All cases that received biological DMARDs (bDMARDs) therapy for
RA (n=67) in Okayama City Hospital from Jan 2013 to Nov 2018, were
enrolled. We excluded in the following cases; (1) bDMARDs were initiat-
ed in other institutions, (2) a following duration was within 26 weeks (ex-
cept cases discontinue bDMARDs due to exacerbation of ILD). Patients
were divided into worsening ILD group and no change group with radio-
graphic imagings. [Results] We analyzed 37 patients (27 females, mean
age 69.7 years old, mean disease duration 71.8 months). Average of
DAS28ESR and HAQ-DI was 26.2, 1.3, respectively. In all case, lung dis-
eases were stable before initiation of bDMARDs. Mean following dura-
tion was 29.5 months, and We observed exacerbation of ILD among 8
patients. Ratio of TNF inhibitor users in worsening ILD group, was higher
than in no change group. (75% v.s. 34%, p=0.0406). Patients’ background,
disease activity of RA, data of examination, other medications at introduc-
tion of bDMARDs, was no differentiation in each group. [Conclusions]
We detected use of TNF inhibitors as aggravating factor in RA patients
with ILD taking bDMARDs.
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[Objective] To identify pre-existing factors before the onset of acute
exacerbation (AE) of RA-IP which associate with the prognosis of AE.
[Methods] The subjects were 12 patients who were admitted to our depart-
ment because of the AE and who had visited our department. We examined
the relationship between the prognosis of AE and demographics, clinical
features, and imaging and laboratory findings before the onset of AE. [Re-
sults] Between the survival (S) group (n=7) and the death (D) group (n=5),
no differences were found in age, gender, arthritis activity, and treatment.
There were no differences in CT findings before the onset of AE, including
the extent of GGO, consolidation, reticular shadow, honeycomb, and trac-
tion bronchiectasis between the two groups. Serum SP-D levels 2-3
months before AE in the D group were higher than those in the S group
(S:98.1 vs D:273.0, p=0.03). However, there was no difference in KL-6
levels between them. [Conclusions] Before the onset of AE, SP-D levels
were elevated in patients with poor prognosis, which suggests that pulmo-
nary injury was developing before AE in these patients.
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[Objective] To examine the influence of concomitant interstitial pneu-
monia (IP) on the achievement of remission and the occurrence of clinical
events in patients with RA. [Methods]. Among the participants in the IOR-
RA cohort from 2011 to 2012, patients not achieving DAS28 remission
who reported concomitant IP including both incident and prevalent cases
(IP group) and those who did not (non-IP group) were enrolled. We inves-
tigated associations of the presence of IP with time to achieving remission
and developing clinical events (death, hospitalization, hospitalized infec-
tion, malignancy or CVD) for 5 years using the Cox regression models.
[Results] We enrolled 242 patients in the IP group and 4,981 in the non-IP
group. DAS28 remission was achieved in 55% and 76% in the IP group
and non-IP group, respectively. IP was significantly associated with failure
to achieve remission (adjusted HR: 0.81 [95% CI: 0.66-0.99]). The clinical
events were observed higher in the IP group compared to the non-IP group
(49% vs 15%), and IP was a significant factor associated with the clinical
events (adjusted HR: 1.86 [95% CI: 1.42-2.44]). [Conclusion] Concomi-
tant IP was a factor associated with failure to achieve remission and the
occurrence of clinical events in patients with RA.
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[Objective] In JCR 2018, we reported that in patients with RA within
1 year of onset, a-CCP-t was higher in patients with respiratory lesions
(Resp-L). In this study, we selected RA patients within 2 months of onset
to make the relation more clearly. [Methods] Patients were 247 RA pa-
tients with the mean age of 58+14 years. Around the first visit, blood sam-



pling and chest CT scan were done. Resp-L was divided into 2, i.e., ILD
and airway lesion (AW-L), moreover AW-L was divided into 2, bronchiec-
tasis (BE) and bronchiolitis (Br). Relation of a-CCP-t to each Resp-L was
studied. [Results] A-CCP-t was significantly higher in patients with Re-
sp-L than those without it (median 106 vs 17). When patients were divided
into 4 groups, i.e., patients with ILD and AW-L (group 1), with AW-L
alone (group 2), with ILD alone (group 3), and no Resp-L (group 4), the
median of a-CCP-t of each group was 172, 105, 30, and 16, respectively.
A-CCP-t of group 1 and 2 was significantly higher than that of group 4.
There was no difference between group 3 and 4. A-CCP-t of group 1 and 2
tended to be higher than that of group 3. No difference was found between
patients with BE and Br. [Conclusion] At RA onset, a-CCP-t was higher in
patients with Resp-L, particularly with AW-L.
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[Objective] Prospective cohort study was performed to reveal the fac-
tors of falls and fractures in RA. We investigated whether the evaluation of
muscle mass and function at baseline was able to predict falls and fractures
during 4 years. [Methods] We used the 4-year date from prospective study.
The correlation between muscle mass or function and falls or fractures
were analyzed by survival rate and cox hazard ratio. The cut-off value of
leg muscle score (max:100, min:0) and grip strength were calculated by
ROC analysis to correlate falls. [Results] 100 RA patients (female
rate:78%, mean age: 66.1 years) were entry. 35 patients had falls and 19
patients had fractures. Leg muscle score, grip strength, age, and fractures
at baseline significantly correlated with falls. The cut-off value of leg mus-
cle score and grip strength was calculated 84.5 points and 15.9 kg, respec-
tively. The survival rate of falls as endpoint in both low group (35.3%) was
significantly lower than other groups (P=0.002). The hazard ratio in both
low group significantly increased 3.6-hold (95%CI:1.1-11.5) compared
that at both high group. [Conclusions] Both lower leg muscle score and
grip strength at baseline was high risk of falls during 4 years. Evaluation
of muscle mass and function is able to predict falls in RA.
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[Objective] To clarify that skeletal muscles atrophy is caused by sys-
temic inflammation, and contributes to atherosclerosis and osteoporosis in
rheumatoid arthritis (RA) patients. [Methods] We performed cross-sec-
tional study in which 168 patients with RA. Indicators of RA disease activ-
ity, systemic inflammation, bony destruction, skeletal muscle mass, osteo-
porosis and atherosclerosis were measured. [Results] Skeletal muscles
mass index (SMI) was significantly correlated with Clinical Disease Ac-
tivity index, Simplified Disease Activity index, erythrocyte sedimentation
rate, and carpal-height ratio. Moreover, SMI was significantly correlated
with indicators of osteoporosis and atherosclerosis such as bone mineral
density, ankle-brachial index, brachial-ankle pulse wave velocity, and inti-
ma-media thickness. [Conclusions] Skeletal muscles atrophy is caused by
systemic inflammation, and contributes to atherosclerosis and osteoporo-
sis in RA patients.
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[Objective] We evaluated the BMD change in patients with RA treated
with teriparatide. [Methods] This study included 37 RA patients treated
with teriparatide. BMD were evaluated by DXA at baseline and 6, 12, 18,
24 months after treatment. We evaluated the influence of disease activity,
bDMARD:s use and pretreatment of OP for BMD change. [Results] Im-
provement ratio of BMD at 6, 12, 18, 24 months after treatment at lumbar
spine were 5.9% (p<0.01), 9.7% (p<0.01), 10.5% (p<0.01), 10.0% (p<
0.01), at proximal femoral were 1.3% (p=0.35), 0.03% (p=0.76), 2.7%
(p=0.27), 2.5% (p=0.09), and at femoral neck were 0.8% (p=0.79), -0.4%
(p=0.5), 1.2% (p=0.65), 1.6% (p=0.44). There were no differences in im-
provement ratio of BMD at lumbar spine, proximal femoral and femoral
neck between 13 patients with DAS28<2.7 and 13 patients with 2.7
=DAS28 (9.2vs10.7%: p=0.64, 2.5vs2.5%: p=0.76, 2.6vs0.5%: p=0.41),
between 10 patients with bDMARDs and 16 patients without bDMARDs
(5.7vs12.9%: p=0.11, 2.6vs2.4%: p=0.81, 1.6vs1.6%: p=0.69), between
15 patients with pretreatment of OP and 12 patients without pretreatment
of OP (6.9vs14.8%: p=0.11, 5.1vs-0.5%: p=0.03, 1.2vs2.0%: p=0.59).
[Conclusions] Teriparatide improved BMD at lumbar in patients with RA
independently regardless of the disease activity, bDMARDSs use, pretreat-
ment of OP.
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[Objective] To investigate the risk factors for new onset of sarcopenia,
locomotive syndrome, and frailty in patients with rheumatoid arthritis
(RA) and the course of each disease. [Methods] We used 2-year data from
the rural group of the prospective observational CHIKARA study. Im-
provement was defined as cases with disease at baseline that no longer met
the diagnostic criteria after 2 years. [Results] Eighty-one patients with RA
(82.7% female), mean age 66.9+11.5 years, mean DAS28-ESR was
2.9+1.2, methotrexate use was 81.5%, glucocorticoids (GC) use was
22.2%. The new onset rates were 4.4% for sarcopenia, 15.4% for locomo-
tive syndrome and 13.3% for frailty. Of the patients who had each disease
at baseline, 36.1% had sarcopenia, 20.7% had locomotive syndrome, and
33.3% had frailty, with improvement at 2 years. The sarcopenia and loco-
motive syndrome new onset group had significantly higher rates of GC use
(p=0.036, p=0.007) and significantly higher use (p=0.01, p=0.001) than
the group without sarcopenia and locomotive syndrome new onset. [Con-
clusions] The new onset rates at 2 years were 4.4% for sarcopenia, 15.4%
for locomotive syndrome, and 13.3% for frailty; the improvement rates
were 36.1% for sarcopenia, 20.7% for locomotive syndrome, and 33.3%
for frailty.
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[Objective] This study was conducted to clarify the factor associated
with chronic kidney disease (CKD) progression in patients with rheuma-
toid arthritis (RA) who treated with biologics. [Methods] We retrospec-
tively selected RA patients who treated with the single biologics continued
for more than 5-years from 2001 to 2018. They were divided into 2 groups
according to CKD progression during 5-years observation. Clinical dis-
ease activity index (CDAI), c-reactive protein (CRP) level, and estimated
glomerular filtration rate (eGFR) were collected every 0.5-years from the
initiation of the biologics. Multivariate analysis was conducted to identify
the independent factors associating with CKD progression. [Results] We
examined 423 patients (196 of TNF inhibitors 190 of TCZ, 37 of ABT) and
CKD was diagnosed in 35 (8.3%). Multivariate analysis revealed age (OR
1.06, p=0.037), NSAIDs use for more than 1-year (OR 4.83, p=0.018),
TCZ use (OR 0.23, p=0.041), frequency of CRP > 0.14 mg/dL for 5-years
(OR 2.55, p=0.024) were selected as independent factor associated with
CKD progression. [Conclusions] Sustained high level of CRP may be as-
sociated with CKD progression and TCZ may prevent CKD progression in
RA patients treated with biologics.
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[Objective] With the aging of RA patients, we need to pay attention
not only to renal function but also to liver function. Therefore, we exam-
ined the effect of ag