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Presidential Lecture

PL

Advancements and a Perspective of Surgical Treatments for Rheu-
matic Diseases

Hiromi Oda

Department of Orthopaedic Surgery, Saitama Medical University, Japan

Conflict of interest: None

Synovectomy used to be performed as a treatment of rheumatoid ar-
thritis (RA) during the period of time when no effective medication was
available. Although synovectomy achieved certain short-term effects, its
long-term results were unsatisfactory due to a recurrence of symptoms or
complications. Arthroscopy, which came into clinical use in 1959, even-
tually spread as an essential tool for diagnosis and treatment of joint dis-
eases. Arthroscopic synovectomy has been widely used as a local treat-
ment in cases in which disease activity is controlled by medication. For
functional disorder due to joint destruction, arthroplasty, which flattens
broken bone stumps, creates new articular facets, and rebuilds joints, has
been performed. However, since RA is a progressive disease, the indica-
tion of this procedure has been limited. Nonetheless, since the progres-
sion of articular destruction can be suppressed by medication today, a sat-
isfactory, long-term effect can still be expected when this procedures
performed. Total hip arthroplasty has been spread widely around the
world due to its satisfactory and long-term effects, after Charnley pub-
lished in Lancet in 1961. Specifically, the combined use of a metal and
ultra-high molecular weight polyethylene as a joint surface and the use of
a bone cement as a fixing material has become the golden standard of ar-
tificial joints. This practice has also achieved satisfactory results on other
joints. Although artificial joints started to accomplish stable, satisfactory,
long-term results, how to prevent loosenings and handle infections and
bone defects remain problems to be solved in the future. While arthrode-
sis has been performed for joints where stability has been considered
more essential than mobility, cervical vertebra fixation has experienced
problems, such as implant failure and nonunion. Magerl’s method for at-
lantoaxial subluxation and pedicle screw or lateral mass screw fixations
for subaxial subluxation have been used in recent years and have been
achieving satisfactory results. Various osteotomies of the pelvis, femur
and tibia have been performed for hip/knee osteoarthritis and aseptic ne-
crosis of the femoral head among the younger population and have ac-
complished certain positive results. How to inherit this technique remains
a big challenge for the future.

S2

Representative Session

RS

Molecular Medicine of Mono-genic and Multi-genic Diseases: From
Cytokine to Genomic & Cellular Medicine

Ken-ichi Arai'?343

'The University of Tokyo, 2Genomic Drug & Medicine Forum, *Health &
Medicine Paradigm Shift Consortium, *A-IMBN, 3SBI Biotech Co., Ltd.

Conflict of interest: None

Biological drugs brought remarkable changes in treating Rheumatoid
arthritis and other autoimmune diseases. Cytokines are biological protein
drugs available only in minute quantity and their chemical and biological
properties are clarified by recombinant DNA technology enabling the ap-
plication of cytokines to medicine. In Part 1, I will talk about 1st stage
biotech-revolution in 1970s triggered by Stanford University and bioven-
tures in Silicon Valley, cytokine network elucidated by application of re-
combinant DNA technology to immunology, Immune regulation via cel-
lular interaction of T, B and dendritic cells. I will also talk about
translational research, the roles of bioventures and pharmaceutical indus-
try in bringing novel discovery into frontier medicine. In the 2nd biotech-
revolution from 1990s, genomic & system medicine approach become
possible allowing us to characterize whole genome not limited to single
gene at DNA, RNA, protein and metabolite levels. Also, the development
of diagnosis and treatment of multi-gene diseases such as common dis-
eases and cancer become an important agenda. Now, due to the availabil-
ity of novel therapy and new drugs, patients suffering from common and/
or serious chronic diseases can live much longer. Narrowing the gap be-
tween average life span and healthy life span by extending healthy life
span become an important goal. This will help to reduce health care cost
and medical expenses for aged people. To deal with multi-gene diseases,
novel platform for drug development is necessary to confirm the efficacy
and the safety of the combination therapy employing multiple drugs with
different mechanism of action. In Part 2, I will talk about the technology
revolution in IoT & Al areas and the paradigm shift of health and medi-
cine. Part 1 Biotechnology and Cytokine Network 1. Ist Biotech-Revo-
lution 2. From IFNs to Cytokine Network 3. Multi-potential Hemato-
poietic Stem Cell: Constitutive vs Inducible Hematopoiesis 4. Th1/Th2
Paradigm: Plasticity of T cells and Epigenomic Regulation 5. Cytokine
Receptor & Signal Network 6. mDC & pDC: Two Types of Dendritic
Cells and Immune Regulation 7. Drug Development for Advanced Medi-
cine and Translational Research Part 2 Paradigm Shift of Health & Dis-
ease and Future Medicine 8. 2nd Biotech-Revolution 9. Mono- vs
Multi-genic Diseases: Environmental & Epigenomic Regulation 10.
Evolutionary Medicine and Agenda in Genomic Medicine 11. Average
vs Healthy Life Span 12. Chronic Inflammation and Multi-genic Diseas-
es: Tissue Repair Medicine & Cancer Immunotherapy 13. Management
of Health and Medicine



Symposium

S1-1

Adaptation and positioning of the steroid therapy in RA latest treat-
ments

Yutaka Kawahito

Inflammation and Immunology, Kyoto Prefectural University of Medi-
cine, Kyoto, Japan

Conflict of interest: None

Based on the progress of therapeutic drugs such as biologics and the
treatment concept of T2T (treat to target), the prognosis of rheumatoid ar-
thritis (RA) has been improved by early diagnosis and treatment for clini-
cal remission treatment target. On the other hand, the treatment choice of
each rheumatologist is different because of various drugs, and the back-
ground or complication of patients. At the present, unsolved problems
still exist in the medical treatment before and after the remission. One of
them is the use of the steroid. The steroid is effective and a cheap medi-
cation for RA, so it is used for daily clinical practice. But the use is still a
subject of debate among experts. There is a little difference in its use in
European and American recommendation, and Japanese guidelines. The
steroid is placed as a supporting drug of the RA treatment with a non-ste-
roidal anti-inflammatory drug (NSAID). We cannot improve the arthritis
of RA only with these drugs. However, we must often apply it appropri-
ately for reducing arthralgia and protecting ADL in the daily life. Because
the steroid has strong anti-arthritic and immunosuppressive effect, it can
expect the improvement of a symptom and bone destruction temporarily.
In addtion, there are a lot of adverse effects such as osteoporosis, infec-
tious diseases, and GI tract disturbance by the combination of NSAID
use even in small quantities. In addition, it is difficult to stop it when we
use it once, and the long-term effect is not clarified. “When and how
should we start and reduce the steroid?” The evidence is poor. But, in this
symposium, I will discuss the risk and benefit of steroid therapy includ-
ing the difference of its use in EULAR, ACR and JCR.

S$1-2

Role of methotrexate as an anchor drug for the treatment of rheuma-
toid arthritis in the new biotherapeutic era

Yasuo Suzuki

Division of Rheumatology, Department of Internal Medicine, Tokai Uni-
versity School of Medicine

Conflict of interest: Yes

A recent paradigm shift of the treatment of RA is to aim for remis-
sion by the T2T strategy, using csDMARD as early as possible in the dis-
ease process. Methotrexate (MTX) has been recognized as the anchor
drug at the end of the 1990s because of its long-term effectiveness, safety
profile and widespread use in clinical practice. More than 10 years passed
after the introduction of new drugs targeted to key molecules and cells
involved in RA pathogenesis, role of MTX might be modified. In Japan,
an increase in MTX dose up to 16mg/week was approved in 2011, and 7
biologics and a JAK inhibitor are now available. On the other hand, in-
fection and LPD have been increasing probably due to long-term immu-
nosuppression. Although it remained unclear what is the best dosing
strategy for MTX, the suggestive evidences have been accumulated re-
cently. The results of PMS showed that remission rate increased approxi-
mately 3 times by increasing MTX from 8mg to more than 10mg/week.
In the C-OPERA study, a DB-RCT comparing MTX vs MTX plus certor-
izmab pegol for early RA, MTX was increased up to 16mg/week with a
rapid dose escalation, and average MTX dose throughout the study period
was 11.6mg/week in both groups. These evidences suggest that the thera-
peutic effect of MTX could be nearly maximum by increasing up to
12mg/week without safety concern. The recent systematic reviews
showed combination of MTX and biologics for all classes was more effi-
cacious than bio-monotherapy. In patients responding insufficiently to
combination of MTX and biologics, the addition of the 3 csDMARD
such as igratimod could be a therpeutic option to not only achieve remis-
sion but also to reduce or discontinue biologics. In this symposium, I
discussed the role of MTX in the new biotherapeutic era.
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S$1-3

Usefulness and limitations of the current biologic therapy

Hideto Kameda

Division of Rheumatology, Department of Internal Medicine, Toho Uni-
versity Ohashi Medical Center

Conflict of interest: Yes

Six biological agents targeting TNF and each one biological agent
against IL-6 receptor and T cell co-stimulatory molecules are available
for the treatment of RA in Japan. All agents accept the effectiveness in
more than the half of patients with RA, and biological agents targeting
TNF show the increased effectiveness by concomitant use of methotrex-
ate. At the same time, any biological agents in any RA population never
showed the remission rate exceeding 50%. This fact can be attributable to
the restriction in the approved dosing regimen and the existence of pa-
tient population indeed requiring agents against novel molecular targets,
both leading to insufficient coverage on variety of the RA patients. The
limitation in the range of approved dosage may be due to the budget re-
striction in the drug development, which is insufficient for thorough ex-
amination of dose-response. Thus, rheumatologists have been doing a
hard work for the adjustment of dosages or dosing intervals for each pa-
tient in the postmarketing phase. In addition, the difference in the expres-
sion amount of the target molecule and the subsequent difference in the
agent dose for sufficient neutralization of the targeted molecule might be
more important than the difference in the species of molecule to be tar-
geted, because the expectation to the effectiveness of the remaining
agents decreases for patients having repeatedly failed in prior biological
agents. However, the increase in quantity of a biological agent by more
than several times will not be acceptable if it is proportionally reflected to
the treatment costs. In this respect, a prominent effectiveness of gluco-
corticoids in autoimmune diseases can be attributable to the fact that it is
inexpensive even after the dose escalation by 100 times according to the
diseases. In this talk, I am going to discuss the above-mentioned points
with selected evidences in order to bridge over the following 2 lectures
focusing on the agents under development.

S1-4

Perspective of RA treatment by new biological agents in clinical de-
velopment

Tsutomu Takeuchi

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

Conflict of interest: Yes

Biological agents are positioned as an indispensable drug in rheuma-
toid arthritis (RA) treatment algorithm. The unique characteristics of the
agents are made of proteins produced by the living and the targets by the
agents are theoretically very clear, not acting on off-targets. At present,
seven bio-original DMARD:s in addition to one bio-similar products are
commercialized in Japan, in which mechanism of action of those targets
are inhibitions of TNF, IL-6 receptor, and T cell activation. I would like
to introduce biological agents on new targets for RA patients, which are
now going to late clinical development. Those include IL-6, GM-CSF/
GM-CSF receptor, and RANKL. Biological agents targeting on IL-6
such as clazakizumab, olokizuma, and sirkumab may be reviewed by
summarizing the publications. In particular, sirkumab, which may go into
phase III clinical trials is highlighted and overviewed. Similarities and
dis-similarities between IL-6 and IL-6 receptor as a target are discussed.
GM-CSF and GM-CSF targets are similarly reviewed and mavrilimumab,
targeting on GM-CSF receptor, may be overviewed. Denosumab, target-
ing on RANKL has been developed for RA in Japan and phase II trial
(DRIVE study) as well as phase III study (DESIABLE study) would be
overviewed. Finally, future perspective of these biological agents in late
clinical development in the present RA treatment algorithm and personal-
ization should be discussed.

S1-5

New perspective of kinase-targeting low molecular DMARDs for the
treatment of RA

Yoshiya Tanaka



The First Department of Internal Medicine, School of Medicine, Univer-
sity of Occupational and Environmental Health, Japan

Conflict of interest: Yes

RA is a systemic autoimmune disease characterized by synovial in-
flammation and joint destruction. However, sDMARDs such as MTX and
bDMARDs have revolutionized treatment of RA. However, bDMARDs
are limited to intravenous or subcutaneous uses and orally available small
but strong products have been developed. The multiple cytokines and cell
surface molecules bind to receptors, resulting in the activation of various
signaling, including phosphorylation of kinase proteins. Janus kinase
(JAK) plays pivotal roles in the pathological processes of RA. Tofaci-
tinib, a small orally available product, inhibits phosphorylation of JAK1/
JAK3. Six phase 3 studies revealed that tofacitinib was significantly ef-
fective than placebo in active RA, but its association with carcinogenicity
and infections remains debated. Accordingly, multiple oral small prod-
ucts targeting kinases are emerging. Baricitinib is a Jak1/Jak2 inhibitor.
Four phase 3 studies indicate oral baricitinib is more efficacious than pla-
cebo and adalimumab with or without MTX in patients with sSDMARD-
naive, inadequately responsive to SDMARD (sDMARD-IR) and bD-
MARD-IR. The adverse effects were partly similar to tofacitnib.
Filgotinib and ABT-494 are sDMARD:s targeting JAK1 and showed simi-
lar efficacy and safety profiles as tofacitinib in phase 2 trials. Also, the
JAK3 inhibitors decernotinib and peficitinib showed strong and rapid ef-
ficacy, comparable to tofacitinib in phase 2 trials. Oral kinase inhibitors
targeting Syk and Btk are also under the development. Thus, small prod-
ucts targeting specific kinase could represent a valuable addition to the
current therapies and these kinase inhibitors would take in the therapeutic
armamentarium in RA and multiple autoimmune diseases. However, the
commonly observed adverse events of them were related to infection, he-
matologic, hepatic and renal disorders. Major concerns regarding long-
term safety should be clarified by post-marketing surveillance.

S2-1

Regulation of bone destruction by the adaptive immune system
Kazuo Okamoto

Department of Immunology, Graduate School of Medicine and Faculty of
Medicine, The University of Tokyo, Japan

Conflict of interest: None

The immune and skeletal systems are closely related through a num-
ber of shared regulatory molecules including cytokines. Progressive joint
destruction in rheumatoid arthritis (RA) is the most typical pathological
conditions that depend on the interaction between the skeletal and im-
mune systems. Large amounts of the inflammatory cytokines such as IL-
6, IL-1 and TNF are released, and lymphocytes, synovial macrophages
and synovial fibroblasts accumulate and proliferate in the inflamed tis-
sues. These inflammatory cytokines promote not only the immune re-
sponses but also osteoclast differentiation and survival by inducing
RANKL on synovial fibroblasts. As proven by the clinical efficacy of an-
ti-cytokine therapies, it is apparent that the inflammatory cytokines are
strongly associated with the pathogenesis of RA. However, since the au-
toimmune response is considered as the core of the progression of RA,
elucidation of the mechanism how the adaptive immune systems affect
bone is important for understanding the pathogenesis of RA. A unique ef-
fector helper T cell subset, Th17, has stimulatory effects on osteoclasto-
genesis and plays a key role in the pathogenesis of RA through IL-17. IL-
17 not only induces RANKL on synovial fibroblasts but also activates
local inflammation, leading to the inflammatory cytokine production. On
the other hand, Foxp3*CD4" Treg cells are a specialized T-cell subset that
engages in the maintenance of immunological self-tolerance. Under ar-
thritic conditions, a part of Foxp3*CD4" T cells lose Foxp3 expression
and undergo transdifferentiation into Th17 cells (called exFoxp3Th17).
Notably, exFoxp3Th17 cells highly express RANKL and thus contribute
to the pathogenesis of RA. Furthermore, recent studies revealed that the
immune complex directly enhances osteoclastic bone resorption under in-
flammatory conditions such as RA. It is becoming clear that the adaptive
immune systems exert direct deleterious effects on bone cells in RA.

S4
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Inflammation and Osteoclastogenesis

Takeshi Miyamoto, Morio Matsumoto, Masaya Nakamura

Department of Orthopedic Surgery, Kieo University School of Medicine,
Japan

Conflict of interest: Yes

Patients with inflammatory arthritis diseases, such as rheumatoid ar-
thritis (RA), exhibit continuous joint inflammation, a chronic inflamma-
tion, with joint destruction. In arthritis animal models, the joint erosion
but not joint inflammation was reportedly blocked by inhibiting osteo-
clast differentiation or activity. In human, treatment with receptor activa-
tor of nuclear factor kappa B ligand (RANKL) was reported to block
joint erosion but not disease activity in RA patients, suggesting that os-
teoclasts play a pivotal role for joint destruction but not joint inflamma-
tion. We found that signal transducer and activator of transcription 3
(Stat3) was required for both joint inflammation and erosion by osteoclast
formation. I will discuss the inflammation and osteoclastogenesis.

S2-3

Involvement of RANKL-induced incomplete cytokinesis in poly-
ploidization of osteoclasts: a novel mechanism of osteoclast poly-
ploidization

Noriko Takegahara!, Hyunsoo Kim?, Yongwon Choi’

'Osaka University, Suita Osaka, JAPAN, *University of Pennsylvania,
Philadelphia, Pennsylvania, USA

Conflict of interest: None

Polyploidy, in which a cell has more than the diploid complement of
chromosomes, is a widespread physiological phenomenon observed espe-
cially in plants, fungi, and insects. Although it is less common in mam-
mals, polyploidization occurs in selected tissues including the placenta,
liver, heart, skeletal muscle, and bone marrow during normal develop-
ment and aging. During developmental programs, cells obtain additional
sets of chromosomes by various mechanisms, including endocycles, en-
domitosis, incomplete cytokinesis, and cell fusion. Endocycles, endomi-
tosis, and incomplete cytokinesis are directly associated with the prolifer-
ative state of the cell. By contrast, cell fusion is entirely independent of
cell proliferation. Osteoclasts are specialized polyploid cells that resorb
bone. Upon stimulation with receptor activator of nuclear factor kappa-B
ligand (RANKL), myeloid precursors commit to becoming polyploid,
largely via cell fusion. Although generation of polyploid osteoclasts is
thought to occur due to cell fusion, independently of cell proliferation, a
relationship between cell proliferation and osteoclast differentiation has
been pointed out. Here, we demonstrated that in addition to cell fusion,
incomplete cytokinesis also plays a role in osteoclast polyploidization.
Fluorescence in situ hybridization revealed that some of osteoclasts ex-
hibited nuclear polyploidy (i.e., they contained nuclei with more than the
diploid complement of chromosomes [> 2N]) in vivo, suggesting that
cells that undergo incomplete cytokinesis are physiologically involved in
formation of polyploid osteoclasts. Our findings reveal an unexpected
pattern of cell division and fusion during the generation of polyploid os-
teoclasts.

S2-4

The regulation of hematopoietic stem cells by mesenchymal stem
cells

Yuya Kunisaki

Center for Cellular and Molecular Medicine, Kyushu University Hospital

Conflict of interest: None

Somatic stem cells self-renew to maintain tissue homeostasis for the
lifetime of organisms through tightly controlled proliferation and differ-
entiation. Hematopoietic stem cells (HSCs) are essentially required for
the hematopoietic homeostasis. Therefore, They do not only ensure life-
long replenishment of all blood lineages, but also keep their pool con-
stant. Cell cycle quiescence is a critical feature contributing to stem cell
maintenance. Recent studies have highlighted the importance of bone
marrow microenvironments that regulate HSC functions (HSC niches).



In the HSC field, there has been a considerable interest and debate re-
garding whether or not quiescence and proliferation of HSCs is regulated
by distinct niches. Previous reports suggest that quiescent HSCs reside
near osteoblasts in the bone marrow whereas actively cycling HSCs are
found near sinusoids. However, this popular concept has not been sup-
ported by rigorous analyses. To get more insight into the spatial localiza-
tion of HSCs, we have developed a whole-mount staining technique that
allows precise measurements of 3D distances of HSCs from structures
and is amenable to computational simulation to define the significance of
these interactions. This novel approach has allowed us to uncover two
distinct types of vessels associated with quiescent and proliferating HSCs
and to underscore the importance of arteriolar vessels for stem cell quies-
cence. In addition, we will introduce the groundwork for the characteriza-
tion and identification of subsets of stromal cells that comprise the bone
marrow niche and provide definitive data on the hierarchical organization
of MSCs and precursors of stromal cells in the bone marrow.

S2-5

In vivo imaging of osteoclast dynamics

Junichi Kikuta

Department of Immunology and Cell Biology, Graduate School of Medi-
cine, Osaka University, Japan

Conflict of interest: None

Rheumatoid arthritis (RA) is a chronic autoimmune disease charac-
terized by synovial joint inflammation and progressive cartilage/bone de-
struction. Arthritic bone destruction is considered to be mediated mainly
by enhanced activation of osteoclasts at inflammatory sites. To prevent
RA-associated bone destruction, it is important to understand the cellular
dynamics of osteoclastic bone resorption in vivo. Because bone is the
hardest tissue in the body, it is difficult and almost impossible to visualize
the inner bone tissue in living animals. In the fields of bone and mineral
research, cell morphology and structure in bone tissues can be analyzed
by conventional methods such as micro-CT and histological analysis.
These methods allow for the evaluation of cell shape and molecular ex-
pression, but cannot observe living osteoclast movement. Thus, how the
bone-resorptive functions of mature osteoclasts are controlled in vivo re-
mains unclear. To answer this question, we utilized an advanced imaging
system to visualize living bone tissues with intravital multiphoton mi-
croscopy that we have originally established. By using this imaging sys-
tem, we succeeded in visualizing the in vivo behavior of living mature
osteoclasts on the bone surface, and identified different functional subsets
of osteoclasts in terms of their motility and function, i.e., ‘static - bone
resorptive’ and ‘moving - non resorptive’. Treatment with recombinant
RANKL or bisphosphonate changed the composition of these populations
as well as the total number of mature osteoclasts. We also found that
RANKUL-bearing Th17 cells could control bone resorption of mature os-
teoclasts, demonstrating novel actions of Th17. Furthermore, we have es-
tablished the practical imaging of bone destruction by osteoclasts in ar-
thritic joints using intravital multiphoton microscopy. In this symposium,
we show the latest data and also discuss the further application of intravi-
tal bone imaging.

$2-6

Osteoimmunology and arthritis

Yuho Kadono

Department of Orthopaedic Surgery, Sensory and Motor System Medi-
cine, Graduate School of Medicine, The University of Tokyo, Tokyo, Ja-
pan

Conflict of interest: Yes

Bone homeostasis is maintained with the balance of bone resorption
by osteoclasts and formation by osteoblasts. Macrophage lineage cells
differentiate into osteoclasts with RANKL produced by osteoblasts or os-
teocytes. RANKL was originally discovered as the factor expressed on T
cells that promoted survival and activation of dendritic cells. IFN-gamma
produced by Thl cells inhibits RANKL-induced osteoclastogenesis. It is
well known that the immune system greatly participates in osteoclasto-
genesis. The synovial tissue of rheumatoid arthritis is comprised of fi-
broblasts, macrophages and lymphocytes, and produces inflammatory cy-

S5

tokines such as TNF-alpha. These cytokines act on synovium itself to
promote RANKL expression, which leads to bone destruction. At the
same time, the expression of DKK-1 and sclerostin are decreased, those
which inhibit Wnt signaling for osteoblast differentiation. It is thought
that biologics work on immune cells or synovial fibroblasts and reduce
both RANKL and DKK-1 expression. They indirectly inhibit bone de-
struction and also restore bone. Ankylosing spondylitis is characterized
by the inflammation of sacroiliac joint and enthesis, where both bone de-
struction and formation are seen. If there is much TNF, enhanced expres-
sion of DKK-1 and sclerostin inhibit Wnt signaling. It is also thought that
more transmembrane form and less soluble form of TNF result in more
bone destruction and less formation. There is abundant TGF-beta near
syndesmophytes and TGF-beta promotes the differentiation of the Th17
cell in collaboration with IL-6. When Th17 cell is dominant in local site,
more IL-17, IL-22, and IL-23 are produced. IL-22 and IL-23 are known
to promote the differentiation of osteoblasts by enhanced production of
both Wnt and BMP. In autoimmune diseases, bone and immune system
collaborate on forming the arthritis or enthesitis. I present the pathology
of these diseases in touch with osteoimmunology.

$3-1

The physiological role of inflammasome-mediated immune responses
Naohiro Inohara

Dept. Pathology., University of Michigan Medical School, Ann Arbor,
MI, USA

Conflict of interest: None

IL-1B is a cytokine that is secreted by inflammasome activation and
plays an important in host protection against pathogens, whereas its ab-
normal secretion results in autoinflammatory diseases. The suppressive
regulatory mechanism of NLRP3 inflammasome is lost by mutations in
patients with Cryopyrin (NLRP3)-associated periodic syndrome (CAPS).
To understand the pathogenesis of CAPS, it is important to know how IL-
1B secretion is regulated in response to inflammation or infection. In ad-
dition to danger signals that are required for inflammasome activation,
the functional expression level of NLRP3 must be first upregulated
through cell surface pattern recognition receptors such as Toll-like recep-
tors by inflammatory molecules. The dual requirement for NLRP3 in-
flammasome activation means that each requirement can be filled sepa-
rately by different bacteria within the same tissue environment. For
example, during intestinal Clostridium difficile infection IL-1 secretion
requires not only Clostridium difficile but also commensal Enterobacteri-
aceae species, which are responsible for host lethality and are the primary
targets of IL-1B-mediated host responses in the mouse model. On the oth-
er hand, NLRP3 inflammsome activation and IL-1f secretion in the intes-
tine are induced only by one commensal P. mirabilis, which have toxins
and high pyrogenicity. Some intracellular bacteria, including Salmonella
and Legionella, hide in host cells and avoid detection by cell surface de-
tection, IL-1P secretion is induced by non-NLRP3 type inflammasomes
such as NLRPC4. Once IL-1p is secreted at the infection site, IL-13 me-
diates local inflammatory responses such as neutrophil recruitment and
induction of other cytokines (i.e. IL-22) that are important for systemic
elimination of pathogens and pathobionts. The basal levels of IL-1f in
non-infection state also induce chronic responses that impacts the inflam-
matory state. We believe that these new findings will advance our under-
standing of acute and chronic responses in autoinflamamtory diseases and
contribute to development of new therapeutic approaches to treating au-
toimmune disease.

S$3-2

Review in Familial Mediterranean fever - New insights into disease
associated gene and cytokine/chemokine signaling

Tomohiro Koga', Kiyoshi Migita?, Koh-ichiro Yoshiura®, Shuntaro Sato®,
Kazunaga Agematsu®, Akihiro Yachie®, Junya Masumoto’, Yukitaka
Ueki®, Katsumi Eguchi®, Atsushi Kawakami'

"Unit of Translational Medicine, Department of Immunology and Rheu-
matology, Nagasaki University Graduate School of Biomedical Sciences,
*Department of Rheumatology and Clinical Research Center, Nagasaki
Medical Center, Omura, Japan, *Department of Human Genetics, Atomic
Bomb Disease Institute, Nagasaki University, “Nagasaki University Hos-
pital, Clinical Research Center, Nagasaki, Japan, *Department of Infec-



tious Immunology, Shinshu University, Graduate School of Medicine,
Matsumoto, Japan, ‘Department of Pediatrics, School of Medicine, Insti-
tute of Medical, Pharmaceutical and Health Sciences, Kanazawa Univer-
sity, Kanazawa, Japan, "Proteo-Science Center (PROS), Ehime Universi-
ty, Japan, *Center for Rheumatic Disease, Sasebo Chuo Hospital, Sasebo,
Japan

Conflict of interest: None

Familial Mediterranean fever (FMF), the most common autoinflam-
matory hereditary disease, is characterized by recurrent attacks of fever
with arthritis and serositis. The mutation of Mediterranean fever (MEFV)
gene, which encodes pyrin, is closely associated with the pathogenesis of
FMEF. Although it has become apparent that FMF patients is not quite rare
in Japan and that its survival rate is more than 90%, there is no funda-
mental treatment for this disease. Long-term treatment of oral colchicine
is usually used among FMF patients. Even though it has been reported
by case reports that IL-1 inhibitor, TNF inhibitor or IL-6 inhibitor is ef-
fective for the treatment of colchicine resistant FMF, the mechanism of
the development of FMF has not been elucidated. Accordingly, it is re-
quired the identification of inflammatory cytokines involved in the devel-
opment, the analysis of signal associated molecules which composed of
inflamasome and discover of disease associated genes other than MEFV
gene. Our research group has been addressing the formation of the FMF
consortium, construction of bio-bank and analyzing the clinical informa-
tion, genome DNA and serum from FMF patients. Also, we are going to
search the new therapeutic targets in FMF. We recently found specific
molecular interactions in patients with FMF based on multiple cytokines
measurement. In addition, the active form of IL-1b is a valuable bio-
marker for monitoring disease activity in patients with FMF. We per-
formed a comprehensive genome analysis to determine the entire nucleo-
tide sequence of MEFV gene including the coding regions, the
transcriptional regulatory regions, untranslated region and promoter re-
gion. We have been attempting to identify new disease-associated genes
in all exon analysis using next-generation sequencer for the cases that can
not be fully described in the mutation of the MEFV gene.

S3-3

Interferonopathy; dissecting SLE pathogenesis through the analyses
of SLE-like Mendelian diseases
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Type I interferon (IFN) is a group of cytokines induced by outer
stimuli such as viral infection. When induced, it activates a group of IFN-
stimulated genes (ISGs). The association of SLE and ISGs detected by
GWAS studies, and the overexpression of ISGs in SLE patients, both
suggested type I IFN as a key molecule in SLE pathogenesis. A number
of Mendelian diseases called “type I interferonopathy” is widely known,
in that its genetically-determined type I IFN overproduction causes SLE-
like phenotypes. Aicardi-Gouti¢res syndrome (AGS) is an infantile-onset
encephalopathy, which is characterized by developmental delay, intracra-
nial calcification and CNS inflammation. AGS patients sometimes show
SLE phenotypes, such as autoantibody production, low complement lev-
els and chilblains, and indeed, some AGS patients fulfill the diagnostic
criteria of SLE. Several genes engaged in nucleic acid metabolism are
known to be responsible for AGS, in that their loss-of-function mutations
result in the accumulation of nucleic acids and type I IFN overproduc-
tion. Our whole exome sequencing identified mutations in MDAS (IFIH1
gene) in three AGS patients without mutations in known AGS genes.
MDAS is a cytosolic receptor of double-strand RNA, and we showed that
these gain-of-function mutations in AGS patients spontaneously activate
type I IFN signaling. Funabiki previously reported a mouse model of
SLE due to an Ifih] missense mutation (Funabiki et al, Immunity, 2014),
which is in concordance with our results. Furthermore, Liu reported mu-
tations in another upstream molecule of IFN pathway, STING
(TMEM173 gene), is responsible for infantile-onset vasculitis and inter-
stitial pneumonitis (Liu et al, NEJM, 2014), which they call SAVI
(STING-Associated Vasculopathy of Infancy). In this talk, recent reports
of interferonopathy and its mouse models aiming at the understanding of
SLE pathogenesis will be discussed.
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Psoriasis with a genetic basis: DITRA and CAMPS
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I shall introduce 2 novel autoinflammatory diseases, interleukin-36
receptor antagonist (DITRA)- and caspase recruitment domain family,
member 14-mediated psoriasis (CAMPS). Psoriasis is classified into 5
types: psoriasis vulgaris (PsV), psoriatic arthritis (PsA), psoriatic erythro-
derma, psoriasis guttate, and generalized pustular psoriasis (GPP). The
cause underlying GPP was unknown. GPP is an incurable disease, with
more than 1,900 patients registered in Japan. Because many GPP cases
are adult-onset, it was not considered a monogenic autoinflammatory dis-
ease. However, we found that most GPP cases that are not accompanied
by PsV are DITRA-mediated. /L36RN encodes interleukin-36 receptor
antagonist (IL-36Ra), which antagonizes pro-inflammatory cytokines IL-
360, IL-36pB, and IL-36y in the skin. The inflammatory signal is consid-
ered to be activated to cause the DITRA-mediated lesion via IL-36 recep-
tor due to lack of IL-36Ra antagonism against 1L-36a, [L-36f, and IL-
36y. CAMPS is an autosomal dominant inherited disease due to
CARD14. CAMPS phenotypes include PsV, PsA, GPP, or the psoriasis-
related pityriasis rubra pilaris. CARD14 activates NF-kB in epidermal
keratinocytes. However, the pathomechanism of the involvement of the
CARD 14 mutation in CAMPS has not been elucidated, although some
CARD 14 mutants have been proven as gain-of-function mutants in vitro.
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Disease modeling of autoinflammatory syndromes with patient de-
rived iPS cells
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Induced pluripotent stem cells (iPSCs) is a pluripotent cell lines
which can be established patients. iPSCs can be established from various
somatic cells such as peripheral blood cells and skin fibroblasts. By dif-
ferentiating patient-derived iPSCs into the responsible cell types, we are
now able to obtain various patient-derived differentiated cells. Therefore,
disease-associated iPSCs have been regarding as a promising tool to link
the patients’ phenotypes to basic research, thereby contributing to the
progress in medicine. The number of articles regarding the iPSC-based in
vitro disease modeling is increasing explosively. Autoinflammatory syn-
dromes are one of the disease entities characterized by the abnormal
function of innate immunity. Most of autoinflammatory syndromes are
accompanied by genetic alterations. We previously reported disease mod-
eling of CINCA syndrome by using iPSCs derived from patients with so-
matic mosaicism of NLRP3. We consider iPSCs as a useful tool for un-
derstanding the pathophysiology of antoinflammatory syndromes, and for
developing novel therapeutic approaches. In this presentation, we would
like to introduce our efforts for establishing disease models of autoin-
flammatory syndromes.
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Ankylosing spondylitis (AS) is a chronic inflammatory rheumatic
disease mainly affecting the axial joint and may lead to structural dam-
age, syndesmophyte formation, ankylosis of spine, and finally impair the
quality-of-life. AS develops in young age, with a peak age of onset
around 20 years, and is highly associated with HLA-B27. HLA-B27 is



present in 90% of AS patients, and there is a clear correlation between
the prevalence of AS and prevalence of HLA-B27. In Japan, prevalence
of HLA-B27 is very low, about 0.5%, and this leads to the low preva-
lence of AS. Therefor, in Japan, clinical experience of AS is olso low, and
there are some misdiagnosi, overdiagnosis, and overtreatment. In 2009,
ASAS (Assesment of SpondyloArthritis international Society) develop
the new classification criteria, and this is aimed early diagnosis and early
treatment. In 2015, AS was approved as intractable disease defined by
Japanese Ministry of Health, therefor AS patients can be administered
expensive biological agents with low cost. But not all the AS patients
needs this treatment. We must understand and diagnosis this disease cor-
rectly.
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Precise understanding of ASAS criteria, undifferentiated SpA and
non-radiographic axial SpA
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The ASAS criteria for SpA have been frequently misinterpreted as
diagnostic criteria. Patients will be easily diagnosed with SpA using a
checklist of the ASAS criteria. However, individual patients should be di-
agnosed based on as the following: physician’s judgment, excluding and/
or differential diagnosis, case confirmation by other expert rheumatolo-
gists, confirmation over several months, and others procedures. uSpA is
unclassified rather than early SpA. It is a generic term for patients who
do not fit into the classic SpA disease classification. The main feature of
uSpA patients exhibit is peripheral arthritis and not axial spondylitis.
Male predominance, a high rate of HLA-B27-positive cases and an ele-
vated level of serum CRP at the onset are clinical manifestations relevant
to reactive arthritis. It has been postulated in US literature that most pa-
tients with uSpA have an unclear preceding history of infection. nr-axial
SpA is implied as early AS and has been positioned in the target group to
promote early treatment with TNF inhibitors. However, not all patients
with nr-axial SpA progress to AS with radiographic sacroiliitis. There-
fore, non-radiographic should not be regard as preradiographic. Further-
more, more females, a lower rate of HLA-B27-positive cases, and limited
effect of biologics are characteristics of nr-axial SpA which are irrelevant
to AS. Fibromyalgia is frequently misdiagnosed in Japan as well as over-
seas. It will be possible that the features of nr-axial SpA were affected by
those of FM overdiagnosed by general physician. The concept of the nr-
axial SpA is not fully and equally understood between the ASAS and the
Spondyloarthritis Research and Treatment Network (SPARTAN) in the
USA. Treatment with TNF inhibitors for nr-axial SpA in Europe have al-
ready been approved, but not by the FDA in the USA. It has been con-
cluded by the FDA that the natural history of nr-axial SpA must be clari-
fied in further investigation.
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Proper understanding of the significance of imaging
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In the diagnosis of ankylosing spondylitis (AS), it is important to
demonstrate sacroiliitis (SII) by imaging. SII is classified into five stages
in the modified NY criteria. However, it is difficult to diagnose SII in
grade 1 and 2. Further, concordance rate (k value) among readers is low.
In the interpretation of the SII, less experienced readers tend to overdiag-
nose SII as compared to the experienced readers. When patients have in-
flammatory low back pain and there is no positive plain X-ray findings, if
the AS is still suspected, MRI is effective in diagnosis of SII. In the MRI
findings of SII, there are two categories: structural changes, inflammatory
lesions. In the clinical practice, it is not often to demonstrate intensive
BME by MRI. In the MRI diagnosis, by adding findings of structural
changes, specificity of AS diagnosis is improved. Psoriatic arthritis (PsA)
was classified into 5 types. However, there is an overlap in each type, and
disease type also varies over time. Therefore, it is practical to classify
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into two types; peripheral arthritis and axial arthritis. PsA of hands and
feet shows three patterns; DIP/PIP arthritis, Ray pattern, and RA like pat-
tern. SII in PsA tends to be asymmetric, and intervertebral joint lesions
are small as compared to those of AS lesion. Lumbar spine lesions are
relatively infrequent, discontinuous, and asymmetrical. In PsA, MRI can
depict joint lesions that are not clinically apparent. There are six parame-
ters in the MRI findings; synovitis, erosion, bone marrow edema (BME),
tenosynovitis, periarticular inflammation, bone proliferation. BME pre-
cedes erosion. Although MRI findings of early PsA are nonspecific, ede-
ma of enthesitis and diaphysis, and diffuse soft tissue edema are signifi-
cantly frequent as compared to early RA.
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Psoriasis treatment modalities-topical, oral, phototherapy ands bio-
logics
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Psoriasis is a chronic immune-mediated autoinflammatory skin dis-
ease. Risk factors and comorbidities commonly observed in patients with
psoriasis include metabolic syndrome, cardiovascular disease, arthritis
symptoms, and psychiatric illness. The estimated prevalence of psoriasis
is 1% to 3% of the population worldwide, and the prevalence in Japan is
0.2%. Pathophysiologic mechanisms are related to aberrant immune re-
sponses, cell types, and proinflammatory mediators, such as tumor necro-
sis factor-a and interleukins (IL) 12, 23 and 17A. Biologics approved for
the treatment of moderate-to-severe plaque psoriasis targeting these in-
flammatory mediators have improved the response rates associated with
conventional oral agents, such as cyclosporine A, etretinate, and metho-
trexate. The “treat to target” recommendation is a PASI (psoriasis area
and severity index) of 90. Phototherapy is also used to treat psoriasis. Ul-
traviolet light (UV) phototherapy using narrowband UVA (311-313 nm)
is a well-established treatment for psoriasis. UV phototherapy has two
primary modes of action: apoptosis induction and immune suppression.
Narrowband UVB depletes pathogenic T cells by inducing apoptosis and
regulatory T cells. Bath-psoralen plus ultraviolet light A (PUVA) therapy
continues to be beneficial and used in the treatment of psoriasis due to its
efficacy, safety profile, and low cost. Bath-PUVA therapy significantly re-
duces the number of Th17 cells and significantly increases regulatory T
cell (Treg) function to almost normal levels, thus resolving the Th17 and
Treg imbalance in patients with psoriasis, and induces activated Treg.
These four treatment modalities: topical, oral, phototherapy, and biolog-
ics, are important and their application for treating and controlling psoria-
sis is relatively complex. Cooperation between rheumatologists and der-
matologists is therefore essential for providing optimal care to patients
with psoriasis.
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Psoriatic arthritis: clinical manifestations and the efficacy of biolog-
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Psoriatic arthritis is a characteristic inflammatory arthritis associated
with psoriasis. The recent studies shows that the disease burden of the
psoriatic arthritis is comparable to those of rheumatoid arthritis and anky-
losing spondylitis. The impact of psoriatic arthritis on physical activities
and quality of life has been shown to be similar to rheumatoid arthritis.
The successful introduction of biologics including TNF inhibitors dra-
matically changed the treatment of psoriatic arthritis and facilitated the
development of the management recommendations for psoriatic arthritis.
The three main drug classes for the treatment of psoriatic arthritis are
NSAID, conventional synthetic (cs) DMARD and biological DMARD.
TNF inhibitors have sufficient evidence for the efficacy on peripheral ar-
thritis. The radiographic progression has been shown to be suppressed by
TNF inhibitors. TNF inhibitors indicated to be effective in the treatment
of enthesitis, dactylitis. Therefore, patients with predominant enthesitis or



dactylitis should be treated with biologics when NSAID or local therapy
is ineffective. csDMARD has no evidence for the treatment of spondyli-
tis. Some studies have shown the suppression of inflammation of spine
by biological DMARD. However, the suppression of radiographic pro-
gression of psoriatic spondylitis has not been indicated although the as-
sessment of the effectiveness of biological DMARD on the progression
of spinal disease need longer time. At the moment, for psoriatic spondyli-
tis, biological DMARD is recommended when use of NSAID with local
therapy and/or rehabilitation shows inadequate response. The biological
DMARD:s to block IL-17 or IL-12/23 pathway have been shown to be ef-
fective to suppress disease activity of psoriatic arthritis. At the moment,
those drugs should be used for patients with inadequate response to TNF
inhibitors.
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Psoriatic arthritis: Medical care and complications in Japan
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Prevalence of Japanese patients with psoriasis (PSO) has been re-
ported to be 0.34% in 2015 (K.Kubota et al BMJ 2015). At the same
time, we have reported that there is a psoriatic arthritis (PsA) patients in
14.5% of patients with psoriasis (Ohara et al J.Rheumatol 2015). In Ja-
pan, there were about 63,000 patients with PsA. In recent years, since
the biologics for PSO/PsA adopt Japanese insurance, the treatment of
PSO/PsA got better. The recommendations from the Nature Review
Rheumatology 2014, Once a diagnosis of PSO, you should take care of
many symptoms of "Psoriatic Disease" (the skin and nails symptoms and
joint symptoms and metabolic syndrome, cardiovascular disease ...)
Certainly the skin and joint symptoms of PSO/PsA are a dramatic im-
provement by biologics, but it is not yet fully possible to correspond
about the "many complications" in the current situation. In this session,
we would like to talk about epidemiology, clinical findings, the inter-de-
partment cooperation and the complications that should be noted.
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Progress in pathophysiology and treatment of pulmonary arterial
hypertension associated with connective tissue diseases
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Connective tissue diseases (CTD) are frequently complicated by
pulmonary hypertension (PH). Although right heart catheterization is
gold standard for definitive diagnosis of PH, most rheumatologists find it
difficult to perform, so useful screening methods have thus been sought.
The most useful method is echocardiography. Exercise echocardiography
is also being investigated in order to reduce false-negative results in this
method, and approaches such as nailfold videocapillaroscopy and flow-
mediated dilation are also being investigated. In addition, based on the
fact that PH first develops after the effective pulmonary vascular bed be-
comes &pound;1/3, 3D angiography using computed tomography is also
being investigated. Because PH in systemic sclerosis (SSc) often devel-
ops gradually, yearly screening with tests such as echocardiography and
pulmonary function tests is useful. Conversely, PH in systemic lupus ery-
thematosus (SLE) and many cases of mixed connective tissue disease
(MCTD) has an acute onset, which means that screening tests have a lim-
ited utility, and early tests must be performed following onset of the signs
and findings of PH. PH in SSc is primarily caused by vascular stenosis,
whereas PH in non-SSc diseases is thought to be primarily caused by pul-
monary arteritis. Therefore, the main treatment is vasodilator agents for
PH in SSc and high-dose steroid therapy and immunosuppressants for PH
in non-SSc diseases. However, in the case of PH in SSc, venous lesions
are often observed, so the use of vasodilator agents requires careful con-
sideration. Even among CTD-associated PAH, which has a poorer prog-
nosis than idiopathic pulmonary arterial hypertension, PH in SSc has a
poorer prognosis than PH in non-SSc diseases, and few improvements in
the prognosis of PH in SSc have been reported over time. In order to im-
prove prognosis, it is considered necessary to achieve early diagnosis of
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PH and to elucidate its pathophysiology and provide appropriate treat-
ment.
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Clinical characteristics and subsetting of interstitial lung disease as-
sociated with dermatomyositis
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Dermatomyositis (DM) is one of connective tissue disease character-
ized by proximal muscle weakness and typical skin manifestation. DM is
sometimes accompanied by interstitial lung disease (ILD) and its diversi-
ty in clinical course, response to treatment, prognosis is well known. Cor-
rect evaluation and selection of appropriate treatment of ILD is important
because it often affects the prognosis of DM. Chronic type of ILD in pa-
tients with DM has a good response in initial glucocorticoid treatment al-
though it often relapses during glucocorticoid taper. On the other hand,
patients who have no clinical muscle involvement termed clinically
amyopathic dermatomyotisits (CADM), a clinical subtype of DM, have
progressive type of ILD (rapidly progressive interstitial lung disease: RP-
ILD). It is known that complicating RP-ILD in patients with DM has
poor prognosis despite of intensive treatment with high-dose glucocorti-
coid and immunosuppressive agents. Autoantibodies that are found in pa-
tients with DM are well known to be useful for the classification of ILD.
Major antibodies that are clarified to be associated with ILD and DM are
anti-aminoacyl transfer RNA synthetase (ARS) antibody and anti-
CADM-140/MDAS antibody. Anti-ARS antibody is known to be associ-
ated with chronic clinical course of ILD whereas anti-CADM-140/MDAS
antibody is closely associated with acute or subacute type of ILD. There-
fore, these antibodies are crucial for accurate diagnosis, determining ther-
apy, predicting prognosis in patients with DM and ILD.
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Systemic scleroderma (SSc) is a systemic connective tissue disease
characterized by skin sclerosis and vascular lesion. Autoimmunity is
thought to be involved in the pathogenesis because autoantibodies to
topoisomerase I and centromere are detected and are associated with dif-
fuse and limited cutaneous type, respectively. Since five-year survival of
severe diffuse cutaneous SSc is reported to be 50-60%, there were needs
to develop effective treatment for these patients. In Europe and Unites
states, on the basis of experimental data from animal models, hematopoi-
etic stem cell transplantation (HSCT) was performed in more than 300
patients with SSc. van Laar JM and his colleagues reported that autolo-
gous HSCT (auto-HSCT) was superior to conventional intravenous cy-
clophosphamide (CY) in the long-term survival in their phase III random-
ized trial. We performed auto-HSCT in the treatment of 23 severe
scleroderma patients as a phase I/II study. Peripheral blood stem cells
(PBSCs) were mobilized with 4 g/m?of CY and G-CSF. After collecting
PBSCs by apheresis, they were cryopreserved until autographting. All of
the patients were treated with high-dose CY (200 mg/kg) and received
auto-HSCT. Skin sclerosis was markedly improved within 6 months and
the improvement was sustained for more than 60 months after HSCT. Vi-
tal capacity was gradually increased after HSCT. KL-6 and a titer of anti-
Scl-70 were significantly decreased over a long period of time after
HSCT. As toxicity, there were a variety of infections such as adenoviral
hemorrhagic cystitis, sepsis, herpes zoster and cytomegaloviral antigen-
emia. Progression-free and overall 5-year survivals were 56% and 83%,
respectively. In the analysis of T cell receptor (TCR) repertoire, CDR3
sizes of some TCR Vf in SSc patients were oligoclonal or monoclonal,
however, they restored diversity after auto-HSCT. In conclusion, auto-
HSCT is effective and potentially improves the prognosis of severe SSc.
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Thrombotic microangiopathy (TMA) is a pathological condition
characterized by microvascular occlusion by platelet thrombi, thrombo-
cytopenia, microangiopathic hemolytic anemia (MAHA) and renal dys-
function. Two phenotypes of TMA are hemolytic uremic syndrome
(HUS) and thrombotic thrombocytopenic purpura (TTP). HUS can be di-
vided into two categories; Shiga-toxin associated HUS (typical HUS)
which presents with diarrhea and atypical HUS which occurs in various
conditions such as complement activation or endothelial damage. TTP is
defined by a severe deficiency of ADAMTS13 which can be hereditary or
acquired as a result of inhibition of ADAMTSI13 activity by autoantibod-
ies. Systemic rheumatic disorders, such as systemic lupus erythematosus
(SLE), antiphospholipid syndrome (APS), especially catastrophic APS
(CAPS) and systemic sclerosis (SSc) can often cause TMA, aHUS or
TMA like conditions. Since TMA is a life threatening condition, prompt
diagnosis and management are necessary. Although plasma exchange
(PEX) is used as a first line therapy for TTP, immunosuppressive therapy
is also administrated in patients with PEX refractory TTP or aHUS after
consideration of the disease activity of underlying diseases. In addition,
rituximab or eculizumab (anti-C5 monoclonal antibody) are also consid-
ered in severe or refractory patients.
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Clinical manifestations and treatments of hemophagocytic syndrome
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Hemophagocytic syndrome (HPS) is characterized by macrophagic
hemophagocytosis throughout the reticuloendothelial system, including
bone marrow and spleen. HPS can be classified into either primary (ge-
netic) or secondary (reactive) HPS. Several genetic diseases predispose
to HPS, and secondary HPS occurs in association with underlying infec-
tious disease, malignant disease or autoimmune disease. Autoimmune-as-
sociated hemophagocytic syndrome (AAHS) is a secondary HPS, which
develops in association with underlying autoimmune disease. It occurs in
association with a flare or activity of underlying autoimmune disease.
SLE and AOSD are major underlying diseases for AAHS. Fever, lymph-
adenopathy, hepatomegaly and splenomegaly are found in approximately
90, 40, 40 and 50% of patients, respectively. Leukocytopenia, anemia and
thrombocytopenia are in 80, 90 and 70%, respectively. Coagulopathy,
liver dysfunction and hyperferritinemia can been seen, and approximately
20% show a normal or low value of serum ferritin. In patients underlying
SLE, normal or low CRP value is characteristic. Patients underlying
AOSD do not necessarily show leukocytopenia and thrombocytopenia,
despite to prominent hemophagocytosis. The most commonly used thera-
py is corticosteroids, and 60% of the patients responded. Patients being
refractory to corticosteroids are usually treated by cyclosporine, intrave-
nous cyclophosphamide (IVCY) or intravenous immunoglobulin G, with
IVCY being highly effective. Treatment with biologics, such as TNF al-
pha or IL-6 inhibitor, or anti-CD20 mAb, results in favorable effects in
the majority of patients. So, proceeding directly from corticosteroids to
biologics is promising. Recently we have shown that the mortality rate of
AAHS is 13%. Male-sex, dermatomyositis and anemia (Hb<8 g/dl) are
associated with mortality (Arthritis Rheumtol 66; 2297, 2014). We should
elucidate the pathogenic mechanisms of AAHS and develop treatments
aimed at the underlying pathologic process.
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Pathogenesis and evaluation of neuropsychiatric manifestations in
connective tissue diseases
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Although neuropsychiatric systemic lupus erythematosus (NPSLE)
is one of the recalcitrant manifestations of SLE, its pathogenesis remains
unclear. The role of anti-neuronal antibodies in the pathogenesis of
NPSLE has been appreciated since Bluestein et al demonstrated that IgG
anti-neuronal antibodies were present in much higher concentrations in
the cerebrospinal fluid (CSF) from patients with active NPSLE. Of inter-
est, CSF IgG anti-neuronal antibodies were found to be significantly ele-
vated in patients with diffuse psychiatric/neuropsychological syndromes
(diffuse NPSLE) compared with neurologic syndromes (focal NPSLE)
N-methyl-D-aspartate (NMDA) receptors are one of the glutamate recep-
tor families and its stimulation has been shown to cause excitatory synap-
tic transmission in the central nervous system (CNS). DeGiorgio et al
demonstrated that a subset of murine anti-DNA antibodies cross-reacts
with a sequence within the NMDA receptor subunit NR2. Notably, the
presence of such cross- reactive anti-DNA antibodies in the serum com-
partment alone could not result in brain damages, which also require a
breakdown of blood-brain barrier (BBB) to allow such autoantibodies en-
ter the CNS. Accordingly, we showed that CSF anti-NR2 antibodies, but
not serum anti-NR2, were closely associated with diffuse NPSLE. In ad-
dition, we have also demonstrated that CSF anti-Sm antibodies, which
can bind to neurons, were also associated with diffuse NP-SLE, especial-
ly acute confusional state (ACS). More importantly, these results demon-
strate that the severity of BBB damages, but not the intrathecal synthesis
of anti-NR2 or anti-Sm, plays a crucial role in the development of ACS.
Although the precise mechanism of BBB damages remains to be eluci-
dated, the role of C5a is now suspected.
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PTEN regulates normal signaling through the B cell receptor (BCR).
In systemic lupus erythematosus (SLE), enhanced BCR signaling con-
tributes to increased B cell activity, but the role of PTEN in human SLE
has remained unclear. We performed fluorescence-activated cell sorting
analysis in B cells from SLE patients and found that all SLE B cell sub-
sets, except for memory B cells, showed decreased expression of PTEN
compared with B cells from healthy controls. Moreover, the level of
PTEN expression was inversely correlated with disease activity. We then
explored the mechanisms governing PTEN regulation in SLE B cells.
Notably, in normal but not SLE B cells, interleukin-21 (IL-21) induced
PTEN expression and suppressed Akt phosphorylation induced by anti-
immunoglobulin M and CD40L stimulation. However, this deficit was
not primarily at the signaling or the transcriptional level, because IL-
21-induced STAT3 (signal transducer and activator of transcription 3)
phosphorylation was intact and IL-21 up-regulated PTEN mRNA in SLE
B cells. Therefore, we examined the expression of candidate microRNAs
(miRs) that could regulate PTEN: SLE B cells were found to express in-
creased levels of miR-7, miR-21, and miR-22. These miRs down-regulat-
ed the expression of PTEN, and IL-21 stimulation increased the expres-
sion of miR-7 and miR-22 in both normal and SLE B cells. Indeed, a
miR-7 antagomir corrected PTEN-related abnormalities in SLE B cells in
a manner dependent on PTEN. Therefore, defective miR-7 regulation of
PTEN contributes to B cell hyperresponsiveness in SLE and could be a
new target of therapeutic intervention.

$6-2
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The last decade has emphasized the role of innate immunity in the
pathogenesis of systemic autoimmune diseases. In particular, a role for
neutrophil dysregulation in loss of tolerance and organ damage in diseas-
es like systemic lupus erythematosus, rheumatoid arthritis or ANCA-vas-
culitis has been proposed. These diseases present with enhanced propen-
sity of neutrophils to form neutrophil extracellular traps (NETs),and this
phenomenon may lead to the externalization of modified autoantigens
that, in predisposed hosts, may promote immune stimulation. Further-
more, NETs are enriched with cytotoxic molecules that can damage en-
dothelial cells, activate the inflammasome pathway and stimulate plasma-
cytoid DCs to synthesize type I [FNs. Externalization of modified nucleic
acids by NETs is an additional immunostimulatory mechanism. Recent
evidence indicates that in vivo inhibition of pathways implicated in NE-
Tosis can mitigate autoimmune features. As such, neutrophils may repre-
sent important therapeutic targets and better understanding of pathogenic
neutrophil subsets will be key in designing specific therapies that can tar-
get immune dysregulation in individuals affected by these diseases.

S$6-3

Treatment of experimental rheumatoid arthritis with toll like recep-
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Rheumatoid arthritis (RA) is categorized as a disorder due to abnor-
mal activation of adaptive immune responses. Recent studies indicate
that innate immune activation plays a major role in triggering and perpet-
uating joint inflammation in RA patients. Varieties of endogenous ligands
against innate immune sensors, namely toll like receptor (TLR) ligands,
are identified as instigators of joint inflammation. Activation of TLR sig-
naling pathways induces negative feedback pathways to prevent exces-
sive inflammation in hosts, so-called “TLR tolerance”. We hypothesized
that induction of TLR tolerance would ameliorate joint inflammation in
RA. Our laboratory has synthesized asmall molecule TLR7 ligand,
9-benzyl-8-hydroxy-2-(2-methoxyethoxy) adenine (SM360320, 1V136)
(Chan et al, 2009) and its derivatives, and has investigated applications
for treatment of autoimmune diseases. In vivo, chronic administration of
low dose TLR7 ligand induced hyporesponsiveness following other TLR
stimuli utilizing MyD88 adaptor protein. Our data indicated that repeated
treatment with a low dose TLR7 ligand suppressed joint inflammation in
the antibody induced arthritis model (Hayashi et al 2009). Repeated ad-
ministration of a low dose TLR7 ligand induced negative feedback mole-
cules, such as Interleukin 1 Receptor Associated Kinase (IRAK)-M and
Src homology 2-containing inositol phosphatase-1 (SHIP)-1. This treat-
ment regimen was also effective in other rodent models of human inflam-
matory disorders, such as multiple sclerosis, and chemically induced
colitis. We also discovered novel small molecule TLR4 ligands through
cell based high throughput screening, and demonstrated anti-inflammato-
ry effects of the novel TLR4 ligands on the serum transfer arthritis model
(Chan et al, 2012, Hayashi et al 2014). These findings suggest that ma-
nipulation of innate immune status by low-grade stimulation with TLR4
and TLR7 ligands may be a novel therapeutic approach for autoimmune
inflammatory disorders.
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Th2 eosinophil immune responses are well known for mediating
host defence against helminths. Herein, we describe a novel function of
Th2-eosinophil responses in counteracting the development of arthritis.
In two independent models of arthritis, Nippostrongylus brasiliensis in-
fection led to Th2 and eosinophil accumulation in the joints associated
with robust inhibition of arthritis and protection from bone loss. Mecha-
nistically, this protective effect was dependent on IL-4/IL-13-induced
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STAT6 activation in hematopoietic cells. Furthermore, we showed that
eosinophils play a central role in the modulation of arthritis by facilitat-
ing the recruitment of anti-inflammatory macrophages into arthritic
joints. The presence of these pathways in human disease was confirmed
by detection of GATA3 positive cells and eosinophils in the joints of
rheumatoid arthritis patients. Taken together, these results demonstrate
that helminth-induced activation of the Th2-eosinophil axis effectively
mitigates the course of inflammatory arthritis.
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Pathogenic role of lysyl oxidase-like 2 in rheumatoid arthritis
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Rheumatoid arthritis (RA) is an autoimmune inflammatory disease
characterized by the synovial hyperplasia, consisting of infiltrated im-
mune cells and resident synovial fibroblasts (SF), and cartilage and bone
destruction. Inflammatory cytokines from the immune cells induce in-
tense proliferation of SF with the activated phenotype, producing inflam-
matory cytokines and matrix-degrading enzymes, and differentiating os-
teoclasts. Current anti-rheumatic drugs, which inhibit inflammatory
cytokines and immune cells, do not necessarily introduce remission in all
cases. We thus believe that SF should be another target for anti-rheumatic
treatment. Lysyl oxidase-like (LOXL) 2 belongs to the lysyl oxidase fam-
ily of secreted enzymes involved in collagen crosslinking. Recent studies
revealed that LOXL2 is up-regulated and responsible for fibroblast acti-
vation and pathological extracellular matrix (ECM) formation in cancer
and fibrotic diseases. These findings led us to assume that LOXL2 in
RASF should plays crucial roles in the pathology of RA. RASF we iso-
lated from the affected joints from RA patients expressed and secreted
LOXL2. The level of LOXL2 secretion was augmented by TNF-a and
IL-1P stimulation. The TNF-a and IL-1f stimulation induced the deposi-
tion of type I, III, IV and VI collagens around RASF. Knockdown of
LOXL2 mRNA using lentiviral shRNA transduction and anti-LOXL2 an-
tibody treatment attenuated the collagen deposition, demonstrating that
LOXL2 should be involved in the ECM formation of RASF. In addition,
the LOXL2 knockdown reduced proliferation and invasion of RASF in
EdU incorporation and Matrigel invasion assays. Finally, administration
of B-aminopropionitrile, an inhibitor of the LOX family enzymes, ame-
liorated collagen-induced arthritis of mice. Our findings revealed that
LOXL2 should be involved in the ECM formation and the activation of
RASEF as a therapeutic target of RA.
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Corresponding rapid progress of elucidation of pathophysiological
mechanism for rheumatoid arthritis (RA), RA treatment including metho-
trexate (MTX) and biologics has been changed. Alteration of conscious-
ness and action of the lodgment institutions for research and education
are prime tasks. Because Nagasaki that has isolated islands lacks suffi-
cient rheumatologists, we started a public program for citizens and itiner-
ate every 6 months. The program has lectures and question-and-answer
session, in which we commentate individually. A medical partnership
arose from uncertainty for great decrease of the rheumatologists in Uni-
versity hospital and reginal hospitals as of introduction of novel trainee
doctors system. Since basic research was subject to criticism in local
University department under the problems of human resources secure-
ment, increasing concerns for continuation of basic research activity most
supported the implementation for the medical coalition. Consequently,
we launched this partnership before a task force of RA and Allergy in the
Ministry of Health, Labour and Welfare disclosed a coalition between
primary care doctors and lodgment hospitals. After we sent prospectus to



facilities, we created of available medicines list and shared the informa-
tion in our institution. After initial treatment was performed in University
and achievement of low disease activity or remission was confirmed, we
started the coalition. The fundamental principles of the partnership are
double medical care with semiannual meetings with doctors of coalition
facilities, in which mini-lectures and journal club are performed. Over
150 patients treated with MTX or biologics were in this partnership with
40 facilities over 5 years. A part of facilities utilize ‘Ajisai net’ that is a
kind of cloud service system for medical data sharing. In 5 years, mainte-
nance of DAS remission was observed without major adverse events,
leading formulation of effective medical coalition system.
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Although MTX and biological agents brought a marked effect in
treatment of rtheumatoid arthritis (RA), the use of them was limited to
specialized institutions because of adverse events and complexity at the
introduction. The department of immunology and rheumatology of Naga-
saki university hospital started regular meetings for coalition between
hospital and clinic to construct recycling-oriented local medical service
system for treating RA patients in Nagasaki area in 2011. Clinics which
specialized in general surgery as well as internal medicine were targeted,
if they agreed. They are supported by the university hospital whenever
adverse events occur. My surgery clinic also participated from the begin-
ning and continued RA treatment after introduction of MTX and biologi-
cal agents in reverse introduction system. At that time, Ajisai network (A-
net) that was highly valued as the leading regional medical ICT network
using VPN technology was already operated in Nagasaki city. My clinic
using it registered all of RA patients. I could get almost all of electric
medical records of the university hospital instantly and accurately. In this
symposium I demonstrate the usefulness of A-net in RA coalition, pre-
senting the cases. As hospital conclusion type medical care is changing
to local conclusion type medical care, the reverse introductions in diseas-
es such as RA that requires high specialty will also increase. Then the
main theme of this meeting, “collaboration”, becomes very important.
Recently regional medical pathways are operated in several diseases, and
A-net is also expected to be applied to electronic regional medical path-
way for RA. Each participant could get a merit, that is, congestions of
outpatients in the university hospital are relieved, patients could continue
safe and secure care at clinics nearby, and clinics benefit of education and
learning with this coalition. I think that we should continue the face-to-
face meeting to keep good relationships hereafter.
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[Background] With advances in drug therapy, patients diagnosed and
treated in the early stage of rheumatoid arthritis (RA) have shown remis-
sion. However, patients with unstable pathological conditions have diffi-
culty repeatedly visiting distant RA hospitals and hence may receive in-
sufficient treatment. To overcome these, we established the Akita
Orthopedic Group on Rheumatoid Arthritis (AORA) in 2010. AORA in-
cludes Department of Orthopedic Surgery of Akita University and its af-
filiated medical facilities (29 sites and 35 physicians in total). All the hos-
pitals have a history of prescribing biologics. Board-certified rheumatism
specialists playing a role as primary care physicians prevent patients
from crowding the core hospital, and enable the patients to receive treat-
ment at nearby medical institutions. We accumulated patient data and
compared treatments provided by AORA members every year. [Objec-
tives] We aimed to evaluate treatments received by patients at hospitals
and clinics by using the AORA registry. [Subjects and methods] In all,
1665, 1843, 1987, and 2021 patients were registered in the AORA regis-
try in 2012, 2013, 2014, and 2015, respectively. Patients were classified
into hospital and clinic groups, and their profiles were compared. Treat-
ment results were evaluated using the 28-joint disease activity score
based on erythrocyte sedimentation rate (DAS28-ESR) and clinical dis-
ease activity index (CDAI). [Results] Age or disease period was not sig-
nificantly different between groups. In all, 58% patients received treat-
ment at hospitals, and 49%, 39%, and 23% of the overall population, hos-
pital group, and clinic group received MTX. In 2015, the DAS28ESRs
were 2.88, 2.82, and 2.90, and the CDAIs were 6.8, 6.3, and 6.5 in the
patient groups, respectively, with no significant differences in both pa-
rameters.
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With the introduction of biologics, the treatment options and out-
comes for patients with rheumatoid arthritis (RA) have improved. The
standard of care for RA has been well established by all organization of
rheumatology. As the medical condition differs among cases, manage-
ment requires caring for individual patient’s needs. As treatments for RA
improve, cooperation is needed among clinics and hospitals. There are
too few rheumatologists to adequately care for RA patients in need of
rheumatic disease expertise. When severe adverse effects would be oc-
curred on the patients treated by biologics, they should be treated by the
specialist who could treat them. The various medical staff, including doc-
tors, nurses, physical therapists, occupational therapists, social workers,
and other professionals, should work cooperatively to treat patients. The
multidisciplinary team approach is necessary for management of RA pa-
tients. To be improved the treatment of RA, many organizations of the
rheumatism network have been set up in many areas in Japan. Identifying
common targets in the network may enhance collaboration. It is impor-
tant that rheumatic disease specialists work more closely with primary
care physicians to treat RA by using a team approach. The importance of
clear role definition and communication between collaborators is empha-
sized. If such approaches in the Rheumatism Network are found to be ef-
fectives, RA management may be improved substantially.
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[Introduction] Biological agents (BA) give a lot of benefits to RA



patients. On the other hand, as it has been reported, high-risk patients
(HR), such as fulminant hepatitis (FH) and interstitial pneumonia (IP)
have been increasing. It must be required to take immediate action and
accurate treatment to those HR. Therefore, we established the High-risk
Rheumatic arthritis and Colla-gen disease Network Center (HRRCN) in
north Tokyo district in November 2011. [Objective] From HRRCN ac-
tivities with our experiences, we evaluated whether it can be the practical
mo-del of urban medical cooperation for RA. [Results] Initially 35 facili-
ties with 38 physicians are registered in 2011, and now it is 44 with 65 in
2015. Nihon Univ. Itabashi Hosp. was the only HRRCN base hospital
(BH) in 2011, and to expand the capacity of patient referrals and
acceptances,added Teikyo Univ. Hosp. in 2012. We organized lectures
and case conferences 3 times a year for not only physicians but for nurses
and pharmacists to engage their cooperation. The numbers of the patient
referrals to BH have been increasing as 7 cases in 2011, 14 cases in 2012,
15 cases in 2013, 42 cases in 2014, 26 cases in 2015, which consisted of
hepatitis (2011: 72%, 2012: 43%, 2013: 13%, 2014: 5%, 2015: 0%), re-
spiratory diseases (14%, 7%, 7%, 10%, 15%), systemic management
(14%, 7%, 7%, 5%, 8%). |DiscussionsDeveloping knowledges and skills
of clinical treatment and risk management through the lectures and case
conferences are very important in order to strengthen the function of
HRRCN. And these educational activities can be considered to contribute
the decreasing trend of hepatitis and systemic management. To accept
the HR immediately, there should need at least 2 BHs with high levels of
mutual cooperatio. [Conclusion] HRRCN are fully functional to the RA
treatment and HR. It is believed to be a model of medical cooperation in
dense populated urban area.
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There are some great advantages of medical cooperation in the field
of rheumatology for practitioners. 1) Practitioners can seek advice from
specialists when they determine diagnosis and treatment policy. This also
appeals the close relationship between the hospital and clinic to patients.
2) Practitioners can learn state-of-the-art medical technology when they
treat patients with specialists. This is a great opportunity for practitioners
because new drugs, such as biologics and Jak inhibitors, appear one after
another in this field. 3) Practitioners can send their patients to cooperative
hospital when patients need hospital care. This is very important because
rheumatic patients often have a number of complications. Cooperation
between hospital and clinic has a number of medical merits but also has a
serious managerial demerit. The problem is an increase of average cost
per receipt of clinic. In usual medical cooperation, specialists in hospital
perform costly treatment and scrutiny using advanced medical equip-
ment. Practitioners perform routine outpatient care. In this case, the cost
at hospitals becomes expensive. However it does not push up the cost at
clinic. In rheumatology, specialists in the hospital introduce biologics to
RA patients. Then they send the patients to clinic. Practitioners adminis-
ter costly biologics to the patients in the daily practice. This system
presses down on the cost at hospitals and pushes up the cost at clinic.
When average cost per receipt is expensive, receipts are submitted to in-
tensive investigation. In addition, practitioners regularly become to re-
ceive tutoring by local bureau of Health and Welfare. These are physical
and mental burden for practitioners. High average cost per receipt will be
disincentive of Hospital - clinic cooperation. However, specialists in hos-
pitals are unfamiliar with insurance billing. I would like to pose problem
of costly receipt as the first step for problem solving.
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Primary target in the T2T strategy is to induce sustained clinical re-
mission that leads to prevent structural changes in joints and to minimize
functional disability. Thus, evaluation of joint destruction is the most im-
portant outcome in RA treatment. X-ray is a conventional imaging meth-
od utilized for various bone and joint diseases. In RA, importance of X-
ray imaging has been recognized as a useful tool for diagnosis as well as
evaluation of therapeutic effect, since standardized scoring methods in-
cluding van der Heijde’s modified total Sharp score (vdH-mTSS) and
Genant’s modified total Sharp score have clearly revealed effect of bio-
logical DMARD:s on joint destruction especially in several randomized
clinical trials. Indeed, X-ray is not suitable for evaluating disease activity
of the moment when comparing with ultrasonography (US) or MRI, since
it requires time to develop a newly detectable radiographic change. How-
ever, X-ray is the first choice for regular structural evaluation in RA due
to its benefits of economy, convenience, and ease for repetitive perfor-
mance. Meanwhile, it has been reported that inhibition of joint destruc-
tion is not possible in a part of RA patients, even if they achieved and
sustained in clinical remission defined by composite measures including
DAS28. Active synovitis could be identified by US or MRI in patients in
remission. Thus, clinical remission is required but insufficient for com-
plete inhibition of joint destruction. When making a decision whether to
continue or taper drugs in patients in remission, it is important to confirm
no radiographic progression during the treatment for longitudinal out-
come. Several biomarkers may help predicting or reflecting joint destruc-
tion, including MMP-3 for damage on cartilage, or ACPA/RF for identi-
fying population at high risk. MBDA score may reflect biologically “true”
activity. Combining X-ray with biomarkers may contribute to choose ap-
propriate treatment in RA patients in clinical remission.
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In late years, clinical remission has been the realistic goal by prog-
ress of the treatment including biological DMARDs (bDMARD:s) in pa-
tients with rheumatoid arthritis (RA). Furthermore, the evidence regard-
ing reduction or discontinuation of bDMARDs therapy after achieving
clinical remission has been established, and the guidelines for the man-
agement of RA suggests reduction or discontinuation of bDMARDs ther-
apy may be considered. However, a rate of remission continuation after
reduction or discontinuation is not so high. It revealed that residual sy-
novitis was frequently present in patients in clinical remission by the
spread of musculoskeletal ultrasound (US). It was reported that residual
synovitis, particularly power Doppler (PD) positive synovitis, was a risk
of joint destruction progress and relapse. In our previous study, a rate of
residual synovitis was low in patients treated with bDMARDs. Can US
predict relapse after reduction or discontinuation of bDMARDs? Iwamo-
to et al. showed that patients with more than 3 of PD scores of 40 joints
at discontinuation of bDMARDs was more likely to relapse within fol-
lowing six months. Naredo et al. showed that high DAS28 and that pres-
ence of PD positive synovitis at discontinuation were independent predic-
tors of relapse. Therefore, if the discontinuation of bDMARDs was
considered, low PD activity may be a requirement. We investigated the
risk of relapse after discontinuation of bDMARDs within following 1
year in patients with maximum PD grade 1 or less. The non-relapse rate
was 52.5%, which is relatively good results US-defined bone erosion was
an independent predictor of relapse (OR 4.7). Marks et al. reported about
reduction of TNF inhibitors in patients with clinical remission and US re-
mission. The low DAS28 at TNF inhibitors initiation and RF negative
was associated with remission maintenance.
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Magnetic Resonance Imaging (MRI) has been established as a useful
modality to evaluate synovitis, bone edema, and bone erosion in patients
with rheumatoid arthritis (RA). We use whole-body MRI technique to
validate effect of anti-rheumatic drugs. A total of consecutive 30 RA pa-
tients introduced biologics underwent contrast whole-body MRI before
and one year after the initiation of TCZ. Hand joints and other joints (at-
lantoaxial, shoulder, hip, and knee joints) were evaluated according to
RAMRIS and the modified RAMRIS, respectively. TCZ treatment led to
improvement in whole-body synovitis score from baseline (mean + S.D;
31.2 £ 14.6) to one year (23.2 £ 11.3), as well as in whole-body bone
edema score from 11 [1-54] to 3 [0-43]. Erosion-score was improved in
six patients. Whole-body synovitis score were identified as one of the
poor prognostic factors for development of bone-erosion. J/RAMRIS sy-
novitis score of hands did not correlate with synovitis score of other
joints in whole-body MRI. Treatment strategy after remission is a new
horizon but an emerging clinical issue. Especially, residual synovitis after
remission still harbors blood flow and may contribute to continuous joint
destruction. Here we evaluated hand X-ray, US and MRI for 24 weeks in
16 ex-active RA patients who achieved LDA. Among 116 joints positive
for blood flow, 47 remained positive after 24 weeks. Positivity of the
blood flow after achievement of LDA was related with structural damages
(P < 0.001). Synovitis with osteitis before treatment positively predicted
residual synovitis after achievement of LDA (P<0.0001). Conclusion:
Imaging parameters before treatment, such as whole-body synovitis score
/synovitis with bone edema evaluated by US/hand MRI may predict
structural changes of the joints. Interaction between synovitis and bone
lesion might be a sign of resistance to treatment.
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Objective: To evaluate the prevention of knee joint destruction and
clinical efficacy of methotrexate (MTX) plus etanercept (ETN) compared
with MTX monotherapy in patients with rheumatoid arthritis (RA) by us-
ing semi-automated software for magnetic resonance imaging (MRI)
scan analysis. Methods: This study enrolled patients with active moder-
ate to severe RA, who displayed inadequate response to oral MTX at
screening. Patients were assigned to receive either MTX plus ETN or
MTX monotherapy (= 10 mg/week). The primary endpoint was the quan-
titative knee cartilage volume using our developed software for MRI scan
analysis. Results: A total of 18 female patients were enrolled in this
study and allocated to the MTX + ETN group (n =9) or the MTX mono-
therapy group (n = 9). At 52 weeks, the quantitative knee cartilage vol-
ume was significantly reduced compared with baseline in both the groups
(MTX plus ETN group: 2.3 + 2.3 cm?; MTX monotherapy group: 2.4 +
1.6 cm?); however, the difference was not significant. Furthermore, we
conducted subgroup analyses considering the upper quartile (n = 4) of the
knee synovial membrane volume at baseline vs. the lower-three quartiles
(n = 14). At 52 weeks, the knee cartilage loss was significantly higher in
patients in the upper quartile (-5.0 £ 2.6 cm® vs. -1.5 = 0.7 cm® in the
lower-three quartiles, p = 0.008). Conclusion: The semi-automated soft-
ware for MRI scan analysis can reveal useful and potentially clinically
important information about the characteristics of knee joint destruction
in patients with RA.
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Recent development of diverse biological agents has been revolution-
izing the clinical practices for treating RA. Nevertheless the actual modes
of mechanism have been still elusive how each biologics act on specific
target cell types and exert their respectively characteristic pharmacologi-
cal effects. The presenter has so far originally established the system for
visualizing inside of living bone tissues and joints by exploiting intravital
two-photon microscopy, and elucidated cellular mechanisms on bone de-
struction by osteoclasts. Here I introduce the recent data showing the
practical mode of actions of different biologics on inflammatory bone de-
struction in vivo, and, based on these fundamental data, discuss the future
perspective on biological treatment of RA.
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Disease contribution rate of HTLV-I against Sjogren’s syndrome (SS)
is high as 17.6% with odds ratio 3.1. Complication rate of SS toward
HTLV-I-associated myelopathy (HAM) is also high. Because there is no
evidence to show direct effect of HTLV-I infection toward SS although
infiltration of HTLV-I-infected lymphocytes in labial salivary glands
(LSGs) in HTLV-I asymptomatic carrier, we examined infection of
HTLV-I toward salivary glands epithelial cells (SGECs) and expression
of relevant molecules in primary SS after evaluation of ectopic germinal
center formation in LSGs. American-European Consensus Group classi-
fication criteria proven clinical reevaluation as a historical cohort showed
26.5% of SS was HTLV-I-seropositive and 38.5% of HAM patients com-
plicated SS with low frequency of autoantibodies. HAM patients compli-
cated SS also lacked both ectopic GC and CXCL13/follicular dendritic
cells. HTLV-I-related proteins were detected at 72-96 co-culture. HTLV-
I-related proteins and cytokeratin-double positive SGECs were 7.8 + 1.3
%. HTLV-I proviral DNA was detected at 48 hour co-culture by in situ
PCR by using HTLV-I pX region primers. ICAM-1, RANTES or interfer-
on gamma-induced protein 10kDa (IP-10/CXCL10) were observed in su-
pernatant co-cultured with HCT-5 by antibody array and ELISA and
these molecules were detected on HTLV-I-infected SGECs. However, no
increase of these molecules was observed in supernatant co-cultured with
Jurkat. Pro-apoptotic molecules such as cytochrome C and anti-apoptotic
molecules including HO-2, HSP-27 were detected in SGEC lysate co-
cultured with HCT-5, although no apoptosis determined by TUNEL
staining was observed. SS is apt to complicate HAM with low frequency
of autoantibodies that is partly explained by low frequency of ectopic
GC. Although HTLV-I-infected CD4+T cells are main cause of inflam-
mation, HTLV-I-infected SGECs with up-regulation of associated mole-
cules were partly related to pathogenesis of HTLV-I-associated SS.
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Human T-lymphotropic virus type 1 (HTLV-1) is a causative agent of
adult T-cell leukemia (ATL). HTLV-1 infection has been also considered



to be related to chronic inflammatory diseases. It is still determining
whether HTLV-1 infection directly contributes to the development of
rheumatoid arthritis (RA). More than one million HTLV-1 positive people
is estimated to exist in Japan; therefore, whether the DMARDs treatment
is as safe and effective in HTLV-1 positive RA patients as in HTLV-1
negative patients is an important clinical question (CQ). The research to
clarify these CQs has been performed. Several cases of ATL among RA
patients treated with biologics were reported; however, there has been no
evidence that DMARDs (biologics) treatment increases the risk of ATL
thus far. We reported that HTLV-1 positive patients with RA had greater
resistance to anti-TNF treatment than HTLV-1 negative patients; howev-
er, a larger scale study is necessary to give a conclusive answer. The in-
flammatory response of RA synovial cells was shown to be enhanced by
the co-culture with HTLV-1 positive cells. We did a nation-wide ques-
tionnaire survey to the rheumatologists and received requests for more
information about HTLV-1 infection and medical care for RA. Therefore,
an instruction for the rheumatologists to see the HTLV-1 positive RA pa-
tients in daily clinical practice has been made, supported by Japanese
Ministry of Health, Labour and Welfare and AMED. It is necessary to
continue the research about HTLV-1 positive patients with RA and to im-
prove this instruction.
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While wide distribution of biologics for many difficult inflammatory
diseases including rheumatoid arthritis has dramatically improved their
clinical courses, an accumulating data revealed their complications in-
cluding infections. Among them infectious diseases due to nontubercu-
lous mycobacteria (NTM) have recently gathered much attention since
the lack of availability of effective treatment except M.kansasii. On the
basis of dramatic report from USA by Winthrop, et al. in 2009 showing
extremely high mortality among patients complicated with NTM diseases
under anti-TNFa therapy, NTM diseases have originally been contraindi-
cation for biologics use, especially anti-TNFa agents. In Japan however,
an analysis of accumulated clinical RA cases using biologics under co-
existence with NTM diseases have demonstrated their favorable clinical
course. Consequently in 2014, it was allowed to use biologics for RA pa-
tients with NTM diseases under careful evaluation and follow-up. The
other important aspect of NTM diseases is that RA itself often presents
pulmonary manifestations which are often indistinguishable from NTM
lung disease. Recent epidemiological investigation by research group of
Japanese Ministry of Health, Labor and Welfare, using domestic diagnos-
tic criteria on the basis of ATS/IDSA (American Thoracic Society / Infec-
tious Diseases Society of America) statement in 2007, has demonstrated
an obvious increase of prevalence of pulmonary infectious diseases due
to NTM species (14.7/100,000), predominantly M.avium complex, ex-
ceeding that of culture confirmed tuberculosis. Taken together it is impor-
tant to up-to-date current information regarding management of NTM
diseases and rheumatic diseases with NTM from all aspects including ep-
idemiology, diagnosis and treatment. It is also pursued to develop optimal
use of biologics for RA patients with NTM diseases.
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Varicella-zoster virus (VZV) is a DNA virus belonging to alpha-her-
pesviridae and causes varicella at the primary infection. VZV vaccine is
safe and effective in healthy children and currently included in the na-
tional regular vaccination program of Japan. Primary VZV infection
causes severe and often fatal varicella in immunocompromised hosts par-
ticularly under the treatment with corticosteroid (CS) or immunosuppres-
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sants (IS). On the other hand, infection of vaccine-strain virus is a matter
of concern in the immunocompromised hosts. Accordingly, Pediatric
Rheumatology Association of Japan recommends;(1) any live-attenuated
vaccine should be withheld in patients receiving high-dose CS, high-dose
IS or biologics;(2) VZV vaccine should be considered in sensitive pa-
tients ideally 3 weeks or longer before the commencement of IS, CS, or
biologics;(3) live-attenuated vaccines may be considered in patients re-
ceiving low-dose CS and/or IS, if indicated, as a clinical trial under the
approval by Institutional Review Board. Following the primary infec-
tion, VZV latently infects in the dorsal root ganglia and causes singles in
immunocompromised status such as aging and under immunosuppressive
therapy, which often results in postherpetic neuralgia. Because exposure
to the virus such as contact with varicella patients boost VZV-specific
immunity in latently infected individuals, widespread use of VZV vac-
cine in children may increase the risk of singles in adults. Singles vaccine
is recommended in persons over 60-year-old including patients with
rheumatic diseases receiving low-dose CS and/or IS in the US. However,
singles vaccine is, to date, not available in Japan and often substituted by
off-label use of VZV vaccine. Furthermore, inoculation of singles vac-
cine before the use of TNF-blockers is still controversial. Nation-wide
study is necessary to establish vaccine guideline suitable for Japanese pa-
tients with rheumatic diseases.
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Paget’s disease (PD) is characterized by abnormal osteoclasts (OCL)
that secrete high IL-6 levels and induce exuberant bone formation. OCLs
are increased in number and size and express a “pagetic phenotype” that
distinguishes them from normal OCLs. OCL precursors from many PD
patients express measles virus nucleocapsid protein (MVNP) and are hy-
persensitive to 1,25-dihydroxyvitamin D3 (1,25-(OH)2D3). The in-
creased 1,25-(OH)2D3 sensitivity is mediated by transcription initiation
factor TFIID subunit 12 (TAF12), a co-activator of vitamin D receptor,
mediated transcription, TAF12 is present at much higher levels in
MVNP-expressing OCL precursors than normals. Genetic and environ-
mental factors contribute to the pathogenesis of PD. The most frequent
mutations linked to PD are in the SQSTM1/p62 gene, in particular
p62P392L, which is found in 30% of hereditary PD patients and 10% of
sporadic cases, but mutations like p62P392L appear insufficient to induce
PD. Because MVNP and the p62P392L mutation are implicated in PD,
marrows from 12 PD patients harboring p62P392L and eight normals
were tested for MVNP expression and pagetic OCL formation. Eight out
of twelve patients expressed MVNP and formed pagetic OCL in vitro,
which were inhibited by antisense-MVNP. Four out of twelve patients
lacked MVNP and formed normal OCL that were hyper-responsive to
RANKL but unaffected by antisense-MVNP. Similarly, mice expressing
only p62P394L formed normal OCL, while mice expressing MVNP in
OCL, with or without p62P394L, developed pagetic OCL and expressed
high IL-6 levels dependent on p38MAPK activation. IL-6 deficiency in
MVNP mice abrogated pagetic OCL development in vitro. These results
suggest that p62P392L and IL-6 induction by MVNP play key roles in
PD.
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Epstein-Barr virus (EBV) infects human B lymphocyte and approxi-
mately 100 % of adult man is inapparent infection. But it’s known that
EBYV reactivation as s result of the immunosuppressed causes a number
of autoimmune disease. There was a significant higher of anti EBV anti-
body in patients with systemic lupus erythematosus (SLE) compared to



controls and patients with high titer of anti nucleoid antibody (ANA) is
more high of EBV-VCA IgG, EA IgG. EBV infection is associated with
pathogenesis of SLE. At Sjogren Syndrome (SS), EBV antigen and gene
are detected by lymphoid structures in the salivary glands and infiltrated
B lymphocyte and EBV infection appears to contribute to local growth
and differentiation of disease-specific autoreactive B cells. At rheumatoid
arthritis (RA), there are two problems associated with EBV incection.
EBV reactivation may be involved in the onset of RA. We detected
EBER and LMP-1 in the synovium of RA patients and cloned the signal-
ing lymphocytic-activation molecule (SLAM) associated protein (SAP)
gene, which activates CTL for EBV. One reason for reduced protection
against EBV in RA patients is abnormal SAP function. Expression of
LMP-1 on synovial cells suppresses SAP, activates EBV, and induces sy-
novitis in RA patients. Furthermore, using humanized mice, we show that
this mice causes erosive arthritis infected to EBV. EBV reactivation and
persistent infection cause MTX-associated lymphoproliferative disorder
(MTX-LPD), which not only includes immunopathy associated with au-
toimmune diseases such as RA but also LPD due to EBV reactivation and
persistent infection subsequent to immunosuppression by MTX. One
more attention, EBV-associated LPD is observed in patients treated to-
facitinib, which was anti rheumatic drug of JAK inhibitor than cyclospo-
rine. EBV cause pathogensis of rheumatic disease and reactivation of
EBV and changes in pathology should be monitored carefully during im-
munosuppressive therapy.
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Rheumatoid arthritis (RA) commonly occurs in the wrists or the
phalangeal joints, with progressive symptoms. As the deformity and bone
destruction in the upper extremities progresses, there is impairment of ac-
tivities of daily living (ADL), so it is important to administer suitable
treatment at the appropriate time. However, a wide variety of tissues are
impaired, such as bone, cartilage, ligaments, tendons, articular capsule,
and skin. Functional activities are also impaired, affecting pinching and
grasping movements, writing and face washing. This has resulted in
mixed outcomes of surgical treatment of RA affecting the upper extremi-
ties. There have been recent advancements in early diagnosis and phar-
maceutical therapy, and through the efforts of hand surgeons, there has
been a gradual improvement in surgical outcomes when treating RA of
the hand. There have also been major qualitative and quantitative changes
in the surgical treatment of RA. Changes include the surgical indication
and procedure, and the number of cases per surgical site. Arthroplasty of
the lower limbs, such as total hip arthroplasty, is decreasing, but surgery
of the upper limbs is increasing. These procedures have made it possible
to control this disease state, and are associated with patients’ increased
functional awareness and motivation for treatment. Despite diagnosis and
treatment being performed in accordance with guidelines, the deformities
of the upper extremities, and particularly the hand, as well as the func-
tional impairment, are seen to worsen over time. Thus, treatment should
be administered as early as possible, with the objective of functional re-
construction where possible while preventing worsening of upper limb
function. To perform surgical treatment at an early stage, surgeons require
thorough knowledge of the upper limb anatomical structure and deformi-
ties, and how to select the appropriate surgical technique, depending on
the disability.
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In recent year, with progress of the RA medical treatment, a control
of the disease activity improves, and activities of daily living (ADL) and
the quality of life (QOL) that the patients hope become higher. The surgi-
cal treatment for the destructive joint is effective in the improvement of
ADL and QOL. In case with the multiple destruction of lower limb joints,
it is principal to perform surgery earlier for central joints such as hip and
knee joints. Therefore, the indication of surgery is relatively clear in low-
er limb joints compared with upper limb. Whereas, in the case with the
multiple destruction of upper limb, surgical indication and timing are un-
clear because the surgical procedures are complicated. Souter conducted
the systematic consideration about the timing of the upper limb surgery
in RA about 20 years ago, there is still not a major change in the basic
way of thinking. We orthopaedic surgeon pay more attention to not only
the improvement of individual joint functions, but also an adjacent articu-
lar condition, and it is necessary to strive the surgical cure that was tar-
geted improvements of the entire upper extremity. I will consider about
the upper limb surgery in RA in consideration of the adjacent joint disor-
der based on our cases.
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Total hip arthroplasty (THA) and total knee arthroplasty (TKA) are
common procedures for treating damaged large joints in patients with
rheumatoid arthritis (RA). The incidence of THA and TKA tends to de-
crease probably due to more aggressive drug therapy. However, surgical
treatment, such as THA and TKA, should be indispensable for treatment
of RA even in the biologic era. Our cohort study showed that the cumula-
tive incidence of total joint arthroplasty in patients treated with TNF in-
hibitors was approximately 10% at 5 years after initiation of agent. Addi-
tionally, multivariate analysis revealed that concomitant MTX
independently predicted total joint arthroplasty (HR: 0.36, 95% CI: 0.20
to 0.65). In other words, the patients, who are discourage from receiving
sufficient drug therapy, are more likely to require total joint arthroplasty
due to the progression of joint destruction. Japan College of Rheumatol-
ogy recommends THA and TKA to the patients with advanced joint de-
struction. However, the surgical indication and the timing of surgery have
not been established. Therefore, we performed a multicenter prospective
cohort study to establish the concrete index of timing of THA and TKA
in the patients with RA. The study showed the following results: 1) range
of motion (ROM) and index of activity speed [Time Up and Go test
(TUG)] were significantly associated with HAQ-DI, 2) preoperative
ROM had a significant effect on postoperative ROM, 3) preoperative
ROM had a significant effect on postoperative TUG. Accordingly, preop-
erative ROM and TUG could be a concrete index that decides the timing
of leg surgery. Today, orthopedic surgeons need to perform the surgeries
that offer higher patient satisfaction. It is important to predict postopera-
tive physical function using a concrete index and share information with
patients before surgery.
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Patients with rheumatoid arthritis (RA) often suffer from destructive



changes of the ankle joint and valgus hindfoot simultaneously. For the
treatment of end-stage osteoarthritis (OA), low tibial osteotomy (LTO) is
widely performed as a novel procedure. In this procedure, corrective os-
teotomy is performed at the distal tibia to correct the displacement of
weight-bearing line. Then, it is plausible to understand that correction
even in hindfoot could also improve the displacement of weight-bearing
line passing the ankle joint. Thus, first, we selected hindfoot correction to
preserve the ankle joint mobility, and then ankle pain has been observed.
In recent years, we often experienced the cases which could be escaped
from the additional ankle joint surgery after subtalar realignment. At the
same time, we had also experienced the cases that hallux valgus (HV) de-
formity was improved after hindfoot realignment. On the other hand,
there were cases with the progression of valgus hindfoot showing the re-
currence of HV deformity after forefoot surgery. Taken together, correct-
ing of the displacement of the loading axis not only between the hip joint
and hindfoot, but also between hindfoot and forefoot is very important
against comprehensive RA foot deformity.
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Treatment of rheumatoid arthritis (RA) progressed dramatically with
the appearance of biological DMARDs. Operations on the hip or knee
joints have decreased. However, total knee arthroplasty (TKA), total hip
arthroplasty are defined to carry a high risk of pulmonary thromboembo-
lism (PE) or deep vein thrombosis (DVT). Many reports have also found
that patients with RA are exposed to a high risk of venous thromboembo-
lism (VTE). More than half of patients who undergo TKA are said to de-
velop DVT, with most remaining asymptomatic. To avoid fatal PE, we
must treat DVT because once PE arises due to DVT, treatment is difficult.
From the analysis of symptomatic VTE, according to the latest American
college of chest physicians (ACCP) guidelines, anticoagulant therapy
with antigoagulant drugs or aspirin are recommended equally (Grade
1B), and in cases with a high risk of bleeding, use of intermittent pneu-
matic compression or avoidance of anticoagulant drug are recommended
(Grade 2C ). Many reports have described ultrasonography as useful in
checking for DVT, but have also reported that this method is more useful
for the proximal type than for the distal type. Phlebography of the lower
extremity is invasive if contrast agent is to be used. As identification of
DVT using a blood test would be simpler, measurement of D-dimer lev-
els is common. A negative result can be used to exclude the presence of
thrombus, but abnormal D-dimer levels do not always indicate the exis-
tence of thrombus. On the other hand, soluble fibrin monomer complex
(SFMC) levels have been reported as a new DVT marker and reflect the
hypercoagulable state under which thrombin forms in the blood. No
methods are available to prevent or predict DVT completely. The merits
and risks of anti-coagulation therapy need to be taken into consideration
on a case-by-case basis. Once PE develops, diagnosis needs to be made
as soon as possible, and patients should be treated using an appropriate
multidisciplinary approach.
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Rheumatoid arthritis (RA) is a joint destructive disorder that affects

the entire body and leads to functional disability. Recent advances in
medication such as biological DMARD (bDMARD) have reduced the
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disease activity and joint destruction in most patients with RA. However,
the need for surgical treatment has not declined despite the improvements
in medications. RA has a high risk of operative complications, especially
surgical site infection (SSI). This complication can be devastating for pa-
tients and may require repeated surgical intervention. Some reports have
identified the risk factors for SSI such as older age, longer duration of
disease, and use of steroid or bDMARD. However, the definition of SSI
was not consistent among reports and the percentage of patients who ex-
perience deep SSI is not high and the most published results are from ret-
rospective studies. There remains controversy about the specific risk fac-
tors for SSI in patients with RA.We conducted a prospective
observational study in an RA cohort to investigate the ratio of SSI and to
identify the independent risk factors for SSI in patients with RA. A total
of 530 orthopedic surgeries from 2004 to 2012 were analyzed. The multi-
variate analysis models showed that having prosthetic replacement sur-
gery, the presence of diabetes mellitus, and the preoperative use of a bD-
MARD were independent risk factors for SSI. I would like to discuss it
whether DMARD is a risk factor of SSI, perioperative discontinuation of
DMARD, prophylaxis, and treatment of SSI in this simposium.
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Although Sjogren’s syndrome (SjS) is an organ-specific autoimmune
disorder often associate with xerophthalmia and xerostomia, as a general-
ized autoimmune disease it manifests as various symptoms in general or-
gans. Moreover, various blood count abnormalities, including anemia,
leukocytopenia and thrombocytopenia, leukemia and myelodysplastic
syndrome have been reported in patients with SjS. In patients with SjS,
the incidence of lymphoma is higher than in patients with other collagen
or autoimmune diseases. In these patients, polyclonal B-cell proliferation
progressed to oligo- and monoclonal B-cell expansions, then lymphomas
developed. Histological findings of salivary glands in SjS are called lym-
phoepithelial sialadenitis including lymphoepithelial lesion which is a
histological finding of epithelial destruction due to lymphocytic infiltra-
tion, monocytoid B-cells and marginal zone B-cells. Although T-cell in-
filtration is dominant at early stage of lesion in SjS, at later stage B-cell is
dominant, then some cells acquire monoclonality causing MALT lym-
phoma. A germinal center-like structure in labial salivary gland biopsy
might be a prognostic factor of lymphomagenesis in patients with SjS.
Patients with SjS have a high incidence of complication with not only
MALT lymphoma, but other lymphomas. In our examination, MALT
lymphoma in the salivary glands developed from oligo- to monoclonal
expansion in labial salivary gland tissue. In contrast, clones different
from the salivary gland clone, expanded in patients with extra-glandular
lymphoma, therefore, clonal selection may have been caused by sustained
generalized B-cell expansion. Although the standard treatment of MALT
lymphoma is radiotherapy, xerostomia in patients with lymphoma associ-
ated with SjS might be worsened by radiation, thus chemotherapy includ-
ing rituximab should be considered.
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The kidney is one of the major target organs in primary Sjogren’s
syndrome (pSS). EULAR Sjogren’s Syndrome Disease Activity Index re-
gards kidney involvement as being as important as that of muscle, lung,
and central and peripheral nerve with a high weighting factor. The most
representative kidney lesion is tubulointerstitial nephritis (TIN), and its
diverse clinical picture includes renal tubular acidosis (RTA), renal con-
centrating defects or diabetes insipidus, nephrocalcinosis, osteomalacia,



and Fanconi’s syndrome. The frequency of kidney involvement is usually
reported to be less than 10%, but it ranges from 0.3% to 33.5% according
to factors such as differences in ethnicity. TIN is often accompanied by
RTA. Most of RTA in pSS is distal type with hypercalciuria and hypoka-
lemia and a morning urine pH > 5.5. Clinically, periodic paralysis due to
hypokalemia is a representative feature. Plasma cell-rich TIN with patchy
distribution is the most common histopathological finding. Sometimes tu-
bulitis and tubular atrophy are seen in the advanced stage. One of the im-
portant differential diagnoses is IgG4-related TIN. These two diseases are
differentiated based on differences in regional lesion distribution, charac-
teristic fibrosis, and the results of IgG4-immunostaining. Glomerular le-
sions can occur in pSS. Membranoproliferative glomerulonephritis with
cryoglobulinemia and membranous nephropathy are two major glomeru-
lar lesions. Rarely, cases with anti-neutrophil cytoplasmic antibody asso-
ciated vasculitis have also been reported. In cases with glomerular le-
sions, a differential diagnosis with overlap of other autoimmune disease
such as lupus nephritis is needed. The response to corticosteroid therapy
for TIN is generally good with the initial dose of 30-60 mg/day of pred-
nisolone, and the renal prognosis in not poor.
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Extraglandular manifestations of Sjogren’s syndrome (SS)are due to
involvement of virtually every organ including the musculoskeletal sys-
tem, kidneys, lungs, and the central or peripheral nervous system. The
prevalence of neurologic involvement in patients with SS remains unclear
owing to conflicting results in the published series, with numbers ranging
from 2% to over 60%. The diagnosis of SS with neurologic involvement
is sometimes difficult, because the timing of neurological manifestation
during the course of SS has also been debated. We are going to present an
overview of the current state of neulorogical manifestations in SS from
the viewpoint of clinical practice. Nervous system and immune network
have a high order of complexity. SS is like other systemic autoimmune
diseases, characterized by a large number of autoantigens and autoanti-
bodies and infiltration of glandular tissue by predominantly lymphocytes.
Although autoreactive T cells are involved in the pathogenesis of SS, the
subject of this seminar is the humoral autoimmune response, especially
autoantibodies and their target. Before the discovery of anti-aquaporin-4
(AQP4) antibody, SS was reported to have a variety of effects on the cen-
tral nervous system, including myelopathy, encephalopathy and MS/
NMO-like manifestations. Therefore, it remains to be elucidated whether
SS myelitis is exclusively induced by anti-AQP4 antibodies and whether
all brain lesions show atypical NMO-like features. Kondo et al. reported
on two Japanese patients with SS, who also developed chronically pro-
gressive dysautonomia. They showed an elevated titer of ganglionic ace-
tylcholine receptor (2AChR) antibodies. This case indicated that anti-gA-
ChR antibodies are relevant to SS. Thus, the detection of autoantibodies
associated with the gAChR, which mediates fast synaptic transmission in
all peripheral ganglia in the peripheral nervous system, shows promise in
the search for SS biomarkers.
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Muscular and articular involvements are common features among ex-

tra-glandular manifestations of Sjogren’s syndrome (SS). Recent studies
revealed that articular manifestations (AM), arthritis, and myositis were
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detected in 53%, 16%, and 3% of primary SS (pSS), respectively. We dis-
cuss the recent progress in 1) clinical features, 2) laboratory and imaging
findings, 3) differential diagnosis, 4) deals in EULAR SS Disease Activi-
ty Index (ESSDAI), and 5) treatments for muscular and articular involve-
ments of SS. 1) Arthritis was predominantly reported as symmetrical,
and in PIP, MCP, and wrists joints. Muscular weakness and myalgia are
common muscular symptoms. 2) Radiologically, arthritis of SS was
commonly classified as non-erosive. Positivity for anti-CCP antibody in
pSS was 7%, which associated with AM. A recent study showed that
muscular biopsy confirmed myositis in 46% of examined pSS, in addition
to elevated CK and abnormal electromyography and MRI. 3) Differential
diagnosis of anti-CCP antibody positive pSS from RA with secondary SS
(sSS), and pSS with definite myositis from polymyositis with sSS should
be concerned. 4) For AM, synovitis in =6/28 joints is defined as high
activity with 6 points. For muscular involvements, highly active myositis
with weakness or elevated CK is defined as high activity with 18 points.
5) NSAID is effective for mild AM, however, steroid and DMARD (MTX
and SASP) are used for active arthritis. Although hydroxychloroquine
(HCQ) is frequently used in overseas, a recent RCT (JOQUER trial) did
not confirm the effectiveness of HCQ. Among biologics, TNF inhibitors
and rituximab have not been shown to be effective for AM in RCT. On
the other hand, belimumab improved AM in the pilot study. Moreover,
we showed effectiveness of abatacept for AM of sSS with RA in multi-
center prospective trial (ROSE trial). Although steroid and immunosup-
pressant are effective for muscular involvements, IVIG and rituximab
might be considered for intractable cases.
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Sjogren’s syndrome (SS) is a chronic inflammatory disorder charac-
terized by diminished lacrimal and salivary gland function associated
with lymphocytic infiltration of exocrine glands. The pathogenesis of SS
includes multiple genetic and nongenetic interacting factors. There is in-
volvement of innate and adaptive immunity, as well as neuroendocrine
and neuropathic processes on the pathogenesis of SS. In addition, infec-
tion of HTLV-I causes SS-like syndromes, but there are no convincing
evidences for retroviruses itself as a causal agent in the pathogenesis of
SS in Caucasian populations, and the role of retroviruses remains to be
elucidated. In addition to causing dry eyes and dry mouth, SS can affect
extraglandular organ systems including the lung. Respiratory complica-
tions of SS include airway mucosal disorders, a variety of interstitial lung
diseases (ILDs), non-Hodgkin lymphomas, pleural thickening or effu-
sion, and, rarely, thromboembolic disease or pulmonary hypertension.
SS-associated ILD is most common in patients who have both glandular
and extraglandular manifestations. The proportion of patients with SS
who develop ILD is estimated to be 10-20%. The symptoms and signs of
SS-associated ILD depend on the type and severity of lung parenchymal
and lower airway involvements. The most common type of primary SS-
associated ILD is nonspecific interstitial pneumonia (NSIP), followed by
usual interstitial pneumonia (UIP), organizing pneumonia (OP), lympho-
cytic interstitial pneumonia (LIP). High resolution computed tomography
(HRCT) findings include bronchial wall thickening, bronchiectasis, cen-
trilobular nodules, irregular interlobular thickening, ground-glass attenu-
ation, subpleural honeycombing, thin-walled cysts, and branching linear
shadow. In this presentation, I will talk about the clinical summary of re-
spiratory complications of SS, including the results of our retrospective
analyzes of the characteristics of HRCT in SS patients diagnosed by lip
biopsy.
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Sjogren’s Syndrome (SS ) is a chronic autoimmune disorder primari-
ly characterized by lymphocyte-mediated-destruction of the exocrine
glands, resulting in dry eye and dry mouth. The inflammatory process can
affect any extraglandular organ. Therefore, in addition to the common
dryness signs and symptoms, systemic manifestations may occur. ESS-
DAI (EULAR Sjogren’s Syndrome Disease Activity Index) is a clinical
index that measures disease activity in SS, and includes 12 domains (or-
gan systems). However, digestive organs are not included in evaluation
points of ESSDAI. Because the exocrine glands are disordered in SS, the
digestive system, which has a great deal of exocrine glands, is vulnerable
to injuries due to SS. In fact, many SS associated manifestations have
been reported, and clinicians often encounter digestive symptoms and ab-
normalities in digestive system examinations in daily clinical practice for
SS. SS associated digestive system involvements consist of various pa-
thologies in every organ. However, precise pathologic analysis of these
manifestation in SS has not been done sufficiently. Therefore, it is diffi-
cult to understand digestive system involvements in SS appropriately.
This lecture will review digestive system manifestations in SS, such as
gastrointestinal tract, liver, biliary duct and pancreas, with previous re-
search reports. In SS associated digestive disorders, there are more re-
search reports about involvements of liver, biliary duct and pancreas than
those about gastrointestinal tract involvements. However, in practical
clinic, digestive complaints of SS patients are gastrointestinal symptoms
mainly. I will mention our investigation of gastrointestinal symptoms in
SS patients. In addition, we previously reported that salivary epidermal
growth factor (EGF), contribute to wound healing in oral cavity and gas-
trointestinal tract, decreased in SS. I will describe the association between
digestive disorders and salivary EGF.
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1. in vitro fibril formation In human AA amyloidosis, the amino ter-
minal 2/3 portion of serum amyloid A (SAA) exist in the deposits. When
partial SAA peptides are used, an amino terminal segment and a middle
portion can make fibril, but a carboxyl terminus cannot. Culture experi-
ment using human peripheral monocytes and rSAA isotype revealed that
SAA1.3 generates fibrils more than other isotypes do, consistent with a
genetic background of this disease. 2. Murine experimental amyloidosis
(1) Time course of AA amyloidoisis: AA amyloidosis can be made in
mouse by administrating inflammatory stimuli. When a single stimuli and
AEF (Amyloid enhancing factor) are given, amyloid deposits appear in
spleen at day 2, and then maturate up to day 30 even though SAA reach a
normal level. Around day 30, the deposits almost disappears, consistent
with the clinical observation that amyloid can be reduced by successful
suppression of inflammatory activity. (2) Inhibition of onset: Anti-inflam-
matory regimes, which suppress SAA elevation, can inhibit AA amyloi-
dosis. However, tacrolimus is effective too although it does not affect
SAA levels, suggesting the contribution of factors other than high SAA to
AA amyloidogenesis. (3) AEF: The extracts from amyloidotic organs can
dramatically reduce the term for the amyloid depositions. Not only AEF
works as a seed for the amyloid, but also it enhances the SAA response
during amyloidogenesis. Animal experiments indicate that AEF is trans-
missible so that AA amyloidosis may be expanded in a small community.
(3) Metabolic features of SAA: Mouse SAA1, which is a sole SAA iso-
type generating fibrils, is cleared from plasma faster than non-amyloido-
genic isotype. Instability in plasma may be a feature common to amy-
loidogenic precursors. We revealed that human amyloidogenic SAA is
dissociated from HDL, the plasma acceptor of SAA, more efficiently
than other isotypes.
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Serum amyloid A (SAA) is a highly conserved, acute-phase protein
synthesized predominantly by the liver. During acute inflammation, se-
rum SAA levels may rise up to 1000-fold. The increase of SAA level was
seen earlier than the other inflammatory markers, such as CRP, immedi-
ately after acute inflammation, and its significance was demonstrated as a
more sensitive inflammatory marker. SAA has been considered to have a
key role in the pathogenesis of amyloid A-type amyloidosis. Sustained
high serum levels of SAA is necessary precondition for the development
of AA amyloidosis, and tight control of SAA (<8mg/ml) prevents the oc-
currence of AA amyloidosis. SAA exhibits significant immunological ac-
tivity by binding and activating cell-surface receptors, including Toll-like
receptor (TLR) 2 and TLR4, formyl peptide receptor-like 1 (FPRL-1).
We investigated whether it may also participate in the pathogenesis of
chronic inflammatory diseases, including rheumatoid arthritis. SAA acti-
vated the inflammatory cells to secrete IL-6, therefore, SAA/IL-6 mediat-
ed positive feedback loop may perpetuate the inflammatory cascades. We
focus on the recent findings implicating SAA in the regulation of in the
inflammatory cascades, including inflammasome, and its effect on the in-
flammatory genes expressions and epigenetic modulation.
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1. Pathogenesis and risk factors of AA amyloidosis (AAA): SAA,
the precursor of AA protein, is highly amplified in the liver under the
stimulation of inflammatory cytokine such as IL-6, TNFa. Continuance
of longstanding high level of SAA is the most critical risk factor of the
onset and the prognosis of AAA. The SAA gene products, SAA1 and
SAA2 are both elevated with acute inflammation and are therefore named
acute-phase SAA. More than 90% of the precursor proteins of AA protein
are derived from SAA1. SAAI has several allelic variants, in which the
exon 3 polymorphism generates three common isoforms in the Japanese
population. This polymorphism contributes to the susceptibility of the
Japanese to RA-associated AAA; SAA41.3 is a risk factor for AA amyloi-
dosis, while SAA41.1 acts as a defense. In animal model studies, elevated
SAA was detected in ageing mice and organ extracts from aged mice had
amyloid enhancing factor activity that accelerated experimental SAA
production. We examined the contributions of ageing to the induction of
AAA in RA in our large cohort and identified ageing as an independent
risk factor for the formation of AAA complicating RA. Coping strategy
of gastrointestinal (GI) disorders in AAA: When patients with rheumatic
diseases show GI symptoms such as intractable diarrhea, abdominal full-
ness, anorexia and et al., we must strongly suspect the presence of AAA
and should actively conduct GI biopsy. Massive deposits of AA protein
on GI tissue causes impaired peristalsis, malabsorption, protein losing,
hypoalbuminemia, nausea, vomiting and diarrhea. In cases of severe GI
disorders such as intractable diarrhea and paralytic ileus, Intravenous hy-
peralimentation treatment and anti-IL-6 or anti-TNF or middle dose of
corticosteroid therapy are favorable regimens because of rest of GI tract
and the ability of strong suppression of SAA value. And case of GI perfo-
ration due to ischemic colitis needs life-saving operation.
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The AA amyloidosis is found in approximately 5% of rheumatoid ar-
thritis (RA). Amyloid A (AA) which is metabolites of serum amyloid A
(SAA) is deposited in the gastrointestinal (GI) tract and the kidney. Renal
amyloidosis causes proteinuria, and it leads to renal failure. The diagno-
sis is made by tissue biopsy such as GI, rectal, and renal biopsies. The di-
agnosis of the renal amyloidosis is made by renal biopsy, but the renal bi-
opsy is highly associated with GI biopsy about amyloid deposition and
often copes as renal amyloidosis when amyloid is detected by GI biopsy.
It had been focused on therapy with biologics as potential agents for the
treatment of AA amyloidosis in RA through strong suppression of SAA.
As for the biologics, an excellent effect on amyloidosis was reported re-
gardless of a mechanism, but the IL-6 receptor antibody could expect a
strong effect from the mechanism of action. The patient survival was im-
proved by use of the biologics and it could be possible to delay dialysis
initiation. Whereas we need attention for dialysis initiation, because mul-
tiple organ failure has already existed in patients with the renal failure. In
these patients, gender, long-lasting inflammation with RA, together with
low level of serum protein, were associated with a decrease in muscle
volume. This might in part explain why serum creatinine levels were not
elevated when compared to the creatinine clearance levels in these pa-
tients. Therefore it is necessary to consider earlier initiation of dialysis
treatment than renal failure due to other diseases. To avoid a trouble at
initiation, programmed initiation was effective for the preparations for
shunts. The use of biologics of the normal quantity after hemodialysis
initiation decreased disease activity of RA, but could not confirm the su-
periority about survival for the moment. Whereas it is necessary to reduce
SAA to prevent extension of other organ damage and it should be used it
even if the biological dosage reduces it.
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Amyloidosis is an uncommon disorder characterized by the deposi-
tion of extracellular amyloid fibrils in various tissues, which causes mul-
tiple organ dysfunction. Reactive amyloid A (AA) amyloidosis is one of
the most severe complications of several chronic disorders, particularly
rheumatoid arthritis (RA). AA amyloidosis is a serious, potentially life-
threatening disorder caused by deposition in organs of AA fibrils, which
derive from the circulatory acute-phase reactant, serum amyloid A protein
(SAA).Both treatment and understanding of the roles of cytokines in RA
have resulted in considerable progress. Remarkable advances have been
made recently, which not only provides insight into pathophysiology of
the disease but also helps to discover new therapies to fight the deadly
disease. The introduction of disease-modifying anti-rheumatic drugs fo-
cusing inflammatory mediators revolutionized the treatment of RA. Tar-
geting key components of the immune system allows efficient suppres-
sion of the pathological inflammatory cascade that leads to RA symptoms
and subsequent joint destruction. Also, specific treatment of AA amyloi-
dosis caused by RA aims to stop SAA production. This notion of ap-
proach to treatment of AA amyloidosis is the most common and best-
studied therapy interferes with the synthesis of SAA, with the goal of
preventing further AA fibril formation.Next approach targets AA amyloid
deposits directly, by destabilizing AA fibrils so that they can no longer
maintain their structural configuration. Treatment with hexanoyl bis (D-
proline) efficiently depletes serum amyloid P component (SAP) from the
plasma but leaves some SAP in amyloid deposits that can be specifically
targeted by therapeutic anti-SAP antibodies. Also, eprodisate which binds
to glycosaminoglycan-binding sites on AA fibrils and in principle can de-
stabilize them in tissues, thereby causing regression of AA amyloidosis.
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Amyloid A (AA) amyloidosis complicates secondary to chronic in-
flammatory diseases such as rheumatoid arthritis, inflammatory bowel
diseases, and several hereditary periodic fever syndrome (HPFs). Pro-
longed SAA elevation by primary inflammatory diseases is critical but
not sufficient for the development of amyloidosis. Genetic factors seem
to be involved in the pathogenesis and would relate to the primary diseas-
es and to the SAA metabolism. Acute phase SAA1 produced in the liver
by the stimuli of inflammatory cytokines, is a predominant precursor to
AA. The presence of 2 SNPs within exon 3 of the SA41 gene, 2995C/T
and 3010C/T, define 3 haplotypes; SAA1.1, SAA1.3, and SAA1.5 alleles.
Linkage between S441.3 allele and susceptibility to AA amyloidosis in
Japanese RA patients has been shown, while the SA4/./ allele was a risk
factor in Caucasoid population. The only difference between the SAAL.1
and SAA1.3 proteins is a single amino acid change from Val to Ala, thus,
it is unlikely that the discrepancy between 2 different ethnic groups can
be explained by differences in SAA1 protein secondary structures. The
-13C/T SNP in the 5'-flanking region of SAA1 was strongly associated
with amyloidosis and -13T allele was closely linked to S4417.3 and
SAA1.5 haplotypes in Japanese, while -13T was linked to SA41.1 rather
than SAA41.5 in the Caucasian. These strongly suggest that the -13T allele,
but not the 2995C allele is directly associated with the risk of amyloido-
sis. The genetic risk factor of the primary disease like HLA-DR4 in RA,
would also be risk for the development of amyloidosis. The various mu-
tations that cause HPFs such as FMF and TRAPS, are the risk for amy-
loidosis in HPFs, and could also induce considerable inflammation in
other inflammatory condition. Mutations of MEFV or TNFRSF1A4 genes
are reported in a few cases with AA-amyloidosis secondary to chronic in-
flammation, however, the association between these genes and amyloido-
sis in RA has not been demonstrated so far.
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The incidence of clinically overt AA amyloidosis complicated RA
has been reduced recently. But some patients have serious diseases with a
significant mortality due to end-stage renal failure or severe infection.
Therefore, the management of AA amyloidosis complicated RA is still an
important research issue. We have reported that the survival rate of pa-
tients with AA amyloidosis diagnosed in the 2000s has improved due to
dramatic advances in treatment of active RA, and the average value of
serum creatinine at the beginning of biological treatment was significant-
ly lower in the treatment continue group compared to the stop group. In
our series of 74 patients with AA amyloidosis complicated RA, only 6
cases (one diagnosed in 1998 and the others in 2000s) have survived
more than 10 years at December 2015. Two of 6 patients are treated with
dialysis due to end-stage renal disease (ESRD). In the remaining 4 cases
any one of biologics has been continued and their clinical courses are
good without the deterioration of kidney function. All 4 patients have se-
rum SAA concentration within the reference range (<10mg/L) and amy-
loid deposits in their gastro-intestinal mucosal tissues disappeared. Their
urine abnormalities and disease activities have been controlled well. We
administered biological agents including tocilizumab (TCZ, n=10), etan-
ercept (ETN, n=4), infliximab (IFX, n=2), abatacept (ABT, n=1) or adali-
mumab (ADA, n=1) to patients with AA amyloidosis complicated RA
until December 2015. But treatment with TCZ, ETN or IFX was discon-
tinued or switched to other biologics in half of them. There were no cases
whose treatment with ABT or ADA was stopped. AA amyloidosis led to
renal death or ESRD in 3 of 4 patients who completely gave up treatment
with biologics. For a progressive improvement in survival period, strate-
gies for early diagnosis and treatment of AA amyloidosis and perfect re-
moval of amyloid deposits from gastro-intestinal tissues should be need-
ed.
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Collaboration between internal medicine/Rheumatology and Ortho-
peadic surgery is included in all guidelines and qualifier indicators for the
treatment of arthritis and musculoskeletal diseases. These criteria are
most frequently issued by professional organizations but their use is also
supported by payors, patient organizations and Healthcare care inspec-
tors. In The Netherlands all rheumatology groups have regular and struc-
tured meetings and joint consultations with orthopeadic surgeons and fre-
quently these patients are seen jointly. The standard of arthritis care in
Holland announced that if a patient with arthritis have residual pain de-
spite 3 month of adequate conservative treatment, such a patient should
also be seen by the orthopeadic surgeons. Two decades ago orthopeadic
surgeons performer all operations. At this moment there are surgeons
specialized in various parts of the locomotor apparatus. Despite that it is
felt to be necessary that one surgeon is the conductor. Given the success
of pharmacological treatment, the number of operations in arthritic pa-
tients decreases. Therefore concentrations towards centre for arthritic sur-
gery are mandatory. Rheumatologists and orthopaedric surgeons also
tightly collaborate in medical education of future doctors. Together they
also formed a special society: Netherlands Society of Rheumatology and
Arthritis surgery (NERASS with 200 members). Paramedical profession-
als can also join NERASS such as physician assistants, Hand therapists
and Podotherapists. In the presentation indications for surgery including
pain, function, inflammation and deformations will be discussed.
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In patients with rheumatoid arthritis (RA), chronic synovitis causes
joint destruction. Recently, introduction of strong therapeutic reagents
such as methotrexate in the last decades of 20th century and biologic
agents in the early 21th century has changed the realistic goal of RA
treatment to remission or near-remission. This change seems to contribute
to avoidance or delay of surgical intervention. Several reports on trend
of RA-related surgeries has been published from different countries. As
many researchers and clinicians estimated, most of the papers concluded
that the rate of patients receiving RA-related surgeries, as represented by
total joint replacement for large joints, had been declining or at least rela-
tively declining when compared with osteoarthritis-related surgeries.
There are a few reports mentioning the changes in the operative proce-
dures. They say that widespread application of strong drug therapy has
changed the purpose of surgical intervention from gaining minimal activ-
ity of daily life to achieving high quality of life. In the symposium pre-
sentation, we will review and discuss these recent reports on trends of
RA-related surgeries. In addition, we will report and discuss the trend of
the rates of the surgery and type of surgical procedures in a nationwide
observational cohort database of rheumatic diseases in Japan [National
Database of Rheumatic Diseases by iR-net in Japan (NinJa)].
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Although we observe a profound amelioration concerning the handi-
cap of patients suffering from RA within the last fifteen years due to im-
proved medical therapy we are nevertheless still confronted with progres-
sive deterioration of the daily living activities regarding the upper
extremities in general as well as the function of wrist and hand in particu-
lar. Generally speaking we have to differentiate between functional loss
and the deformities in particular patients.Not every deformity needs to be
corrected surgically if it does not interfere with the overall function of the
hand.Special attention is directed to grip and pinch ability within the per-
sonal daily living activities (ADL) of a given patient. This includes a
complete evaluation of the upper extremity function since only a normal
function of elbow and shoulder joints permits the correct use of the hands
within a given space. We tend to treat any functionally disorder of the el-
bow or shoulder joints prior to the surgical management of the hand.
Concerning the hands the functional stability of the wrist remains a pre-
requisite for an adequate function of the whole hand. For instance it
makes no sense to correct ulnar deviated fingers for patients with
unstable,radially deviated wrist joints.It makes no sense to treat finger de-
formities for patients having a stiff elbow joint in extension like not sel-
dom in JRA patients. In that case we have to mobilise the elbow first by
implanting a Total Joint Replacement before the treatment of the finger
deformities. Having a stable elbow and wrist joint we draw our attention
to the functional impairment of the thumb and fingers.In case of ulnar de-
viated fingers we have also to consider and sometimes to stabilise the
fourth and fifth CMC joints.Swan neck deformities need often a stabiliza-
tion of the MCP-joints and flexor tendon synovectomy in addition to ten-
don reconstruction. Generally speaking the surgical treatment of hand
deformities remains stage related, meaning that flexible deformities are
subject to soft tissue reconstruction and are surgically more demanding
than stiff deformities which require more often arthrodesis or arthroplas-
ty. Since the improvements medical treatment using target related bio-
logicals RA patients involving not only the median but also frequently
the radial and ulnar nerve.Electroneurographic studies of our RA patients
have been showing that every third patient showed abnormalities some-
times associated with paresis of extensor or flexor tendons or intrinsic
muscles of the hand.Surgical exploration and decompression may im-
prove these symptoms.
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With the use of methotrexate and bDMARD or a recently appeared
tsDMARD, uncontrollable synovitis in the past has been soothed in the
patients with rheumatoid arthritis (RA). In the real clinical practice, more
than 50% of the patients are in remission. However, some patients are
still difficult to reach remission due to problems such as infection, respi-
ratory disease, diabetes mellitus, aging and economic burden. In the pa-
tient with clinical remission, smoldering synovitis so called “silent de-
structor” is often detected by ultrasonograpy or by synovial histology in
the small joints of the hand. In recent years, over use with “no pain” in-
creases the risk of deformity, osteoarthrosis, tendon rupture and entrap-
ment neuropathy. Highly motivated patients, who concern about the ap-
pearance of the hand, hope to get a higher level of activities of daily
living (ADL) and quality of life (QOL). A prospective cohort study was
performed for the purpose of knowing whether rheumatoid hand surgery
affects the patient’s QOL and mentality as well as upper extremity func-
tion. A primary hand surgery was scheduled in 119 patients with RA.
Synovectomy and Darrach procedure, radiolunate arthrodesis, reconstruc-
tion of the extensor tendons, arthroplasty at the metacarpophalangeal
(MP) using Swanson implant, fusion at the proximal interphalangeal
(PIP) joint, suspensionplasty at the carpometacarpal (CM) joint of the
thumb (Thompson method) were frequently performed. As a result, J-
HAQ (physical function & QOL), EuroQOL-5D (QOL), Beck Depres-
sion Inventory-II (BDI-II:depression,mentality) at 6 months and at 12
months after surgery improved significantly compared to those just be-
fore surgery (p<0.01). Disease activity score 28- C reactive protein 4
(DAS28-CRP (4)) decreased significantly (p<0.01). Latest hand surgery



on tight medical control is possible to raise QOL and to lead mental re-
mission for the patient with RA.
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Although surgical intervention for rheumatoid arthritis is declining
due to the better pharmacological treatment options, the foot is still the
most important reason for walking disability in rheumatoid diseases. As
the foot is not included in the DAS-28, about half of the clinicians don’t
check the feet on a regular basis and as the diagnosis “remission” is often
based on the DAS-28 score many patients in remission still have active
arthritis in their feet. For the forefoot we can observe a shift toward more
joint preserving surgical options as before resection arthroplasty was the
mainstay of the treatment. I’ll discuss the different treatment options for
forefoot reconstruction and their results from literature. For the hindfoot
the triple fusion is still the most performed surgical intervention and this
operation gives good results, especially in rheumatoid patients. For the
ankle there is still debate whether to implant a total ankle replacement or
to do an ankle fusion. In my lecture I’ll give an overview of the literature
on ankle arthritis and my treatment algorithm. Because rheumatoid pa-
tients in the current time have less damage to other joints they are also
not het “low demanding patients” as they were before. This also influenc-
es the way we look at our results, 20 years ago we were satisfied when
we kept patients ambulatory, nowadays we almost treat them as patients
without a disability and expect better functional results. When we focus
on the outcome we also have to take this in to account and have to use
different outcome measures. Although there are more than 50 different
scoring systems for the foot and ankle, only few have been validated and
officially translated in different languages which makes it difficult to
compare results from different international institutes.
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Over the past decade the advance in the pharmacotherapy of rheuma-
toid arthritis (RA) has bestowed great benefits on not only the early RA
patients but also the established RA patients with joint damage and irre-
versible disability. The reduced disease activity could diminish the fra-
gility in bone and soft tissue resulted in easy handling in delicate surgery.
The remission or low disease activity of RA also could create an incen-
tive for patients to demand further functional or cosmetic recovery and
the better quality of life. So, while the paradigm in treatment of RA was
changing into earlier introduction of pharmacotherapy and tight control,
there was also the great changes both in the procedure and indication of
surgical intervention in Japan. Now we are aiming to the goal that RA pa-
tients still have normal skeletal function 20-30 years hence, through the
application of specialist skills both in pharmacotherapy and orthopedic
surgery. With respect to walking ability, I give much attention to three
principles. First, surgical intervention should be indicated considering the
progressive decline in skeletal function due to aging. Second, surgical in-
tervention should be indicated earlier as possible in the case with multiple
damages in lower legs and spine. Finally, osteotomy or arthrodesis in
hind-, or mid-foot where the post-operative rest is required should be in-
dicated before the immobility-induced sarcopenia is critical. The im-
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provements in foot and ankle surgeries in RA are focused on following
three points. The first one is to correct the malalignment in lower leg or
foot in multi-joint damaged RA patients. The second is to preserve the or-
gan and tissue that is required for the better function. MTP joint preserv-
ing forefoot surgery is an example in this case. The third is early detec-
tion of foot problems and timely interventions by multi or
transdisciplinary foot care team. These improvements in Japan might be
the reason why RA foot surgeries increase in number.
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Recent advance of medical treatment has markedly improved the
outcome of rheumatoid arthritis (RA). However, there is an emerging
problem regarding medical cost, and establishing scheme for diagnose
RA is warranted. In Japan, rheumatoid factor (RF) has been used for
screening test in routine health check-up, but little is known about useful-
ness of the screening test for RA in general population. St. Luke’s Center
for Preventive Medicine is attached to St. Luke’s International Hospital,
and all medical records of them were shared each other and available as
an electric medical record. Basic health checkup consists of questionnaire
regarding past medical history and daily life, physical examination, and
blood test. Since 2003, RF has been a part of routine blood tests, and all
the people who have health checkup are tested RF routinely. During No-
vember 2013 to August 2014, all the female who had health checkup at
St. Luke’s Center for Preventive Medicine were offered ACPA test in ad-
dition to the routine blood tests described above. During the study period,
13094 women underwent medical checkup, and 11758 women mean
aged 51.2 +11.5 years-old had ACPA test in addition to their regular ex-
amination. Among 11758 tests, the number of the seropositive patients
for RF and ACPA are 1271 (10.8%) and 154 (1.3%), respectively. In se-
ropositive patients, 98 were positive for both of RF and ACPA. One hun-
dred fifty-five screening seropositive patients were refereed to our clinic,
and five of them were diagnosed as RA at initial visit. In addition, 6 pa-
tients developed RA during follow-up. Overall, the positive predictive
value of screening RF, ACPA are 0.09% and 1.8%, respectively.
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The usefulness of ultrasonography (US) in the diagnosis of rheuma-
toid arthritis (RA) has been often reported, especially in early diagnosis
and differential diagnosis of RA. By using US, physicians can detect
subclinical joint inflammation even in patients without obvious swelling
or positive inflammatory findings. Such kinds of subclinical inflammation
detected by US might improve the accuracy of early diagnosis of RA.
Moreover, US assessment might be useful in the diagnosis of early RA in
patients with seronegative inflammatory arthritis. Although subclinical
inflammation is frequently found in metacarpophalangeal (MCP) and ra-
dio-carpal joints, subclinical inflammation in fifth metatarsophalangeal
(MTP) joints has been considered quite specific for RA. Thus, US exami-
nation in MTP joints should be considered for early diagnosis of RA.
There are some specific findings to make differential diagnosis easier in



the other inflammatory arthritis like spondyloarthritis (SpA) including
psoriatic arthritis or ankyloses spondylitis. New bone formation on the
inflammatory site or enthesitis is specific for SpA. US can also demon-
strate a relevant diagnostic potential in crystal arthropathies. In crystal ar-
thropathies, US can identify so-called “double contour sign” which is ho-
mogenous linear deposition of crystal aggregates on the chondrosynovial
interface of the hyaline cartilage as highly evocative signs of gout. Also
US can detect calcium pyrophosphate dihydrate (CPPD) crystal deposi-
tion as hyperechoic linear spots not generating acoustic shadowing locat-
ed within the hyaline cartilage layer especially in femoral hyaline carti-
lage. The main advantages of US, with respect to other imaging
modalities, include low running costs, absence of radiation, multiple im-
aging capability, real-time scanning and easily to use. US has huge utility
comparing with traditional methods for diagnosis such as clinical exami-
nation, laboratory test and conventional radiography.
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Rheumatoid arthritis (RA) is a chronic, autoimmune polyarthritis
whose main site of inflammation resides in synovium. Early diagnosis
and therapeutic intervention is of paramount importance, which is the
consensus among rheumatologists. Many clinical conditions including in-
fectious diseases and rheumatic diseases may mimic early RA. Of note,
the recent advances of therapeutic options of spondyloarthritis (SpA),
such as psoriatic arthritis, has revealed the similarities and differences be-
tween RA and SpA. Although TNF inhibitors have shown effectiveness
both for RA and SpA, IL-6 receptor antagonist may not work well for
SpA, and the efficacy of anti-IL-17A antibody for RA seems to be some-
what limited. As seen above, to make an accurate diagnosis of early ar-
thritis may influence the therapeutic strategy itself, in particular the
choice of biologic DMARDs. The chronic inflammation of SpA consists
not only from synovitis, but also tenosynovitis and enthesitis. Its radio-
graphic change is differ from RA in that SpA shows “osteoproliferative”
change as well as bone erosion and joint space narrowing. In Japan, the
prevalence of polymyalgia rheumatica (PMR) has increased because of
the aging of the population. PMR is an idiopathic, seronegative, poly-
bursitis which responds well to medium-dose glucocorticoid. PMR itself
won’t cause irreversible joint destruction, but peripheral arthritis due to
PMR is not uncommon, which must be differentiated from late-onset RA.
In this session, practical ways of differentiating early RA from inflamma-
tory arthritis due to other conditions will be addressed.
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A ‘window of opportunity’, to halt irreversible damage from occur-
ring through early diagnosis and concomitant start of conventional syn-
thetic disease-modifying anti-rheumatic drug (csDMARD) therapy, is
open during the first two years from the onset of rheumatoid arthritis
(RA) but closed if the initiation of the csDMARD is delayed. The 2010
treat-to-target recommendation (T2T), treatment to target by measuring
disease activity every 1-3 months during active disease and adjusting
therapy accordingly to reach remission or low disease activity, is proven
to be effective not only in early RA patients whose ‘window of opportu-
nity’ is open but also in established RA patients whose ‘window of op-
portunity’ is closed. This T2T strategy is reflected in the EULAR recom-
mendation (2013), the JCR guideline (2014), and the ACR
recommendation (2015). The use of validated composite measures of dis-
ease activity which include joint assessments is recommended in the T2T
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and EULAR recommendation, whereas RAPID3, consisting of three ma-
jor patient-reported outcomes (pain, function, and patient global assess-
ment), is also accepted in the ACR recommendation, where routine func-
tional assessment by HAQ or MDHAQ (The mHAQ, still commonly
used in Japan, is excluded due to the floor effect). The T2T 2014 recom-
mendation emphasized that the choice of disease composite measure of
disease activity and the target value should be influenced by comorbidi-
ties, patient factors, and drug-related risks. However, it did not state the
specific methods. In this lecture, referring to the opinions of the develop-
er of DAS (Dr. Riel), SDAI (Dr. Smolen), and RAPID3 (Dr. Pincus) and
our data, the effective choice of the composite measures in daily practice
will be discussed. The SF36 is a validated tool to assess health-related
quality of life (HRQoL) in clinical trials but not suitable for daily prac-
tice. I will introduce the use of MDHAQ questionnaire to address
HRQoL in daily practice.
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Treatment strategy for rheumatoid arthritis patients in whom metho-
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Methotrexate is the anchor drug in the current treatment strategy for
rheumatoid arthritis (RA). Global standard of the RA treatment is first
early diagnosis and second methotrexate therapy for all patients if not
contraindicated. However, we have some patients in whom MTX is con-
traindicated due to their comorbidity such as pulmonary, renal, or hepatic
dysfunction. Worldwide guidelines for RA treatment recommend a
monotherapy with conventional synthetic disease-modifying antirheu-
matic drugs (csDMARDs); salazosulfapyridine, bucilamine, tacrolimus,
and iguratimod are primarily used in Japan. If a monotherapy is insuffi-
cient, a combination therapy of cs DMARDs or biological DMARDs
(bDMARD:s) is applicable. Concomitantly used MTX is well known to
be important when the patients are treated with bDMARDs. The effects
of concomitantly used MTX is first augmentation of bDMARDs efficacy
and second suppression of the immunogenicity of bDMARDs; produc-
tion of anti-bDMARDs antibody and subsequent secondary failure of
bDMARD:s. It has been reported that MTX mainly suppress the serum
IL-6 concentration. Thus, the anti-TNF agents fatefully require the anti-
IL-6 effect of MTX to demonstrate their maximum efficacy. In contrast,
since the non-TNF agents (tocilizumab and abatacept) do not require
MTX very much, these agents would be good treatment option for the
patients without concomitant MTX. We demonstrated that there was no
significant difference in the incidence rate of secondary failure between
patients with and without concomitant MTX treated with etanercept or
non-TNF agents. Our results suggested the low immunogenicity of these
agents. We can expect the long-term retention of the low-immunogenicity
bDMARDs without concomitant MTX. It is always expected to do our
best to achieve the treatment goal, clinical remission, even in the RA pa-
tients with contraindication for MTX by using csDMARDs, non-TNF
bDMARDs, low-immunogenicity bDMARDs, or combination of these
agents.
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The impact of concept-based clinical training on the quality of care
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This session will review rheumatology practice in the US, with par-
ticular attention to 1) how US rheumatologists are trained and develop
conceptual framework to solve a clinical problem and 2) how such train-
ing affects the quality of care for patients with rheumatoid arthritis (RA)
and other immune-mediated diseases. The major objective of rheumatol-
ogy fellowship training is to learn the method of clinical problem solving
rather than proficient application of “diagnostic criteria”. Specifically,
fellows learn how to recognize subtle but important clinical cues, inte-



grate relevant data to establish the foundation of clinical assessment, and
develop reasoning skills to justify their clinical decisions. What is em-
phasized in the diagnosis of RA is that arthritis is solely a manifestation
of a variety of immuno-pathological processes and that there are no de-
finitive disease-defining markers of RA. With this key principle in mind,
fellows are trained to develop skills to carefully rule out numerous RA
mimics. To better demonstrate how such a practical method is taught in
the US, this session will include a brief review of systematic approach to
a patient with arthralgia. The latter half of the lecture will discuss the cur-
rently accepted standard RA treatment as well as how US rheumatolo-
gists approach a question where there is not enough guidance by defini-
tive scholarly evidence. The ultimate goal is to clarify what needs to be
done to improve the quality of care for RA patients through interactive
discussion with the audience.
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For the diagnosis of osteoporosis, a medical interview, physical ex-
amination, diagnostic imaging, and blood and urine examinations (in-
cluding measurement of bone metabolic markers) should be conducted
first. Then, bone assessment must be conducted with bone mass measure-
ment and spinal radiography. Based on this information, diseases causing
low bone mass or secondary osteoporosis should be excluded, and then
an accurate diagnosis of primary osteoporosis should be made based on
the diagnostic criteria. As for secondary osteoporosis, outside glucocorti-
coid-induced osteoporosis, no diagnostic criteria or any criteria for the
initiation of medical treatment have been established, which has caused
the diagnosis criteria for primary osteoporosis to be used instead. How-
ever, it is necessary to keep in mind that the diagnostic criteria for prima-
ry osteoporosis are not intended for secondary osteoporosis. Primary os-
teoporosis is diagnosed on the presence of a fragility fracture in either the
lumbar spine or the proximal femur, the presence of an other fragility
fracture and a bone mineral density (BMD) below 80% of young adult
mean (YAM). If there is no fragility fracture, osteoporosis is diagnosed
by the BMD equal to or below either 70% or -2.5SD of YAM. Based on
new knowledge about risk factors and the consideration about using
FRAX, the criteria for initiating pharmacological treatment to prevent
fragility fracture was established by Japanese 2015 Guidelines for Pre-
vention and Treatment of Osteoporosis. Addition to the subjects diag-
nosed primary osteoporosis, the subjects who’s BMD is above 70% to
below 80% of YAM were recommended to initiate pharmacological treat-
ment, if they have family history of proximal femoral fractures, or the
10-year probability of major osteoporotic fractures is equal or above 15%
by using FRAX.
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Bisphosphonate (BP) is the first line drug for the treatment of osteo-
porosis. New drugs such as weekly, monthly, intravenous, and jelly type
bisphosphonates have been developed. In Japan, etidronate, alendronate,
risedronate, minodronate, and ibandronate are available for the treatment
of osteoporosis. Such nitrogen-containing bisphosphonates improve
BMD well (>6% for lumbar BMD, >3% total hip BMD) and reduce ver-
tebral fracture from 36 to 62%. Non-vertebral and hip fractures can be
also reduced by some bisphosphonates. Ibandronate was included in new
“Guideline for Prevention and Treatment of Osteoporosis” as a new
bisphosphonate. And the recommendations for each drug were reconsid-
ered according to the previous clinical studies. Major adverse events in
bisphosphonates are osteonecrosis of the jaw and atypical femoral frac-

S23

ture. Although their incidence rates are very low, “Managing Osteoporo-
sis in Patients on Long-Term Bisphosphonate Treatment” was published
by a Task Force of ASBMR in 2015 for appropriate use of bisphospho-
nates. In this symposium, changes in the new guideline will be discussed
and new bisphosphonates that become available in 2016 will be present-
ed.
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Osteoclasts are differentiated from monocyte/macrophage-lineage
precursor cells in the presence of receptor activator of NF-kB (RANKL)
and macrophage colony-stimulating factor, and play essential roles in
bone resorption. It is now widely accepted that RANKL-RANK path-
ways play essential roles in the pathologic bone resorption such as osteo-
porosis, rheumatoid arthritis and cancer bone metastasis. Denosumabfully
is a human IgG2 monoclonal antibody that neutralizes RANKL and po-
tently suppresses osteoclast development. In a study of postmenopausal
osteoporosis patients (FREEDOM), denosumab significantly reduced the
risk of new vertebral fractures at 3 years by 68%, non-vertebral fractures
by 20% and hip fractures by 40% relative to placebo. To examine the an-
ti-fracture efficacy and safety of denosumab (60 mg subcutaneous injec-
tion every 6 months [Q6M]) in Japanese patients with primary osteoporo-
sis, a randomized, double-blind, placebo-controlled trial with an open-
label referential arm was conducted (DIRECT trial). Denosumab reduced
the risk of new or worsening vertebral fracture, with incidences of 3.6%
in the denosumab group and 10.3% in the placebo group in 24 months
without increasing the risk of adverse events of interest. These results
suggest that anti-RANKL therapy is effective in reducing osteoporosis
fractures.
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Teriparatide is a polypeptide hormone that contains the 1-34 amino
acid fragment of recombinant human parathyroid hormone. A once-daily
teriparatide composed by genetic modification was marketed in Japan in
2010, and once-weekly teriparatide acetate developed in Japan was mar-
keted in 2011. Both teriparatides are bone anabolic agent that increases
bone mineral density (BMD) especially in lumbar spine and reduce verte-
bral fracture incidence. However, there are differences regard to amount
of dosage, interval of administration, total period of treatment, injection
method, change of bone turnover markers. Daily teriparatide increased
bone turnover and resulted a rapid initial increase in serum PINP levels
within 1 month after treatment, followed by an increase in serum CTX
levels. It was observed that BMD increase of lumbar spine was signifi-
cantly correlated with change of bone turnover marker. The highest cor-
relation was between PINP absolute change at 1 month and % change of
lumber spine BMD at 12 month. Baseline PINP concentration was also a
useful predictor of lumbar spine BMD absolute increase. On the other
hand, after weekly teriparatide injection, serum osteocalcin decreased at
24 h and urinary NTX was significantly increased transiently and then
decreased at 24 h. After 24 weeks, serum osteocalcin increased signifi-
cantly, and bone resorption markers decreased or remained the same. In
other words, the bone turnover markers cannot explain an increase in
bone turnover for weekly teriparatide. Daily teriparatide significantly in-
creased BMD at the lumbar spine by 13.4%, and at the total hip by 3.7%
at 24 month in Japanese subjects, and also reduced the risk of new verte-
bral fracture with a relative risk of 0.35 in fracture prevention trial (medi-
an duration of observation, 21 months). At 72 weeks, weekly teriparatide
increased BMD by 6.4% at the lumbar spine and 3.0% at the total hip,
and reduced the risk of new vertebral fractures with a relative risk of



0.20.
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The first report regarding an increased incidence of osteonecrosis of
the jaw (ONJ) in oncology patients treated with intravenous bisphospho-
nates (BPs) was published by Marx in 2003. The first peer-reviewed arti-
cle describing ONJ in both oncology and osteoporosis patients was pub-
lished by Ruggiero and colleagues in 2004. Since minor oral surgery like
tooth extraction was reported to be one of risk factors for ONJ, this has
led to confusion among physicians, dentists, and patients, especially in
osteoporosis treatment. Recently, ONJ has been identified in BP-naive
patients receiving denosumab (Dmab). ONJ is defined as (1) exposed
bone in the maxillofacial region that does not heal within 8 weeks after
identification by a health care provider;(2) exposure to an antiresorptive
agent; and (3) no history of radiation therapy to the craniofacial region.
The pathophysiology of ONJ is not well understood. International con-
sensus paper published in 2015 provided 4 main pathophysiologies: in-
fection; suppression of bone turnover; antiangiogenic properties; genetic
predisposition. Of these, the most convincing one is infection. In fact,
magnetic resonance imaging reveal signal of “inflammation” but not “os-
teonecrosis” in patients with ONJ. At the viewpoint of this, oral health
care is the best way to reduce the incidence of ONJ in patients treated
with BPs. Position paper in Japan as well as United States recommends
the drug holiday before tooth extraction in patients treated with BPs;
however, we recently reported that ONJ occurred even in patients who
completed drug holiday before tooth extraction. Additionally, we ob-
served lesser cooperation between physicians and dentists in osteoporosis
treatment. Although ONJ recently tends to decrease over the world, it is
likely that lesser cooperation between physicians and dentists may result
in an increased incidence of ONJ in Japan.
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Patients with rheumatoid arthritis (RA) are at high risk for develop-
ing fractures. Japanese patients with RA are 2-fold more likely than the
general population to develop osteoporosis. Previous studies have report-
ed that patients with RA, compared with controls, have an increased risk
of fracture, which is most marked at the hip and spine. Thus, RA is one
of the risk factors in the World Health Organization Fracture Risk Assess-
ment Tool (FRAX®). In Japanese patients with RA, older age, female sex,
disability, daily prednisolone dose, history of total knee replacement, and
low bone mineral density are reported as significant risk factors for frac-
tures which may differ depending on the skeletal site. Previous reports
have indicated that serum 25 (OH) D levels were significantly lower in
RA patients than in controls, and more than 70% of Japanese female pa-
tients with RA were vitamin D deficient (< 20 ng/mL). Despite the posi-
tive impact of biologics, fracture risk appears not to differ between RA
patients treated or not treated with biologics. In Japanese patients with
RA, as reported for patients of other ethnicities, a substantial gap exists
between fracture risk and the initiation of osteoporosis treatment. Thus,
Japanese rheumatologists should not only treat to reduce disease activity
using methotrexate and biologics, but also consider medications for RA
patients with osteoporosis to reduce their fracture risk. When treating os-
teoporosis in Japanese female patients with RA, attention should be given
to reducing vitamin D deficiencies in order to improve bone mineral den-
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sity. Bone loss in RA is attributable to the abnormal activation of osteo-
clasts, and one third of RA patients receive glucocorticoids. However, an-
tiresorptives such as bisphosphonates and denosumab are suitable
medications for osteoporosis in patients with RA. Active vitamin D3 use
may also contribute to reducing the risk for new vertebral fractures in
Japanese patients with RA.
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Biologic DMARDs have been available for over 20 years and it is
therefore appropriate to review their effectiveness and safety. When first
used, it was by no means obvious how effective these drugs would be.
The study that changed everything was the ATTRACT study which
showed for the first time a dramatic effect of TNFi (with MTX) on radio-
graphic progression. A number of key insights have been observed over
the last several years, the most important is the differential response ac-
cording to the time of treatment. In particular, the increased response to
early TNF blockade is dramatic. Ideally biomarkers should be developed
for predicting response, and one of the agents that is ideal for biomarker
use is that of rituximab which is an anti-CD20 which works by B-cell de-
pletion. By studying high sensitivity B-cell assays it has been possible to
analyse how important different aspects of therapy have been, and in par-
ticular the effect of rapid depletion on duration of response. This has
been now confirmed both in proof of concept studies and with other
agents that act by B-cell depletion. Abatacept has been shown to be as
effective as TNF inhibition in early disease but its unique mode of action
high in the immunological cascade suggests it may be most effective
when used early and there are some data to support its use. Recent data in
sero-negative patients and its less effective results in rituximab failures
are described. Tocilizumab an agent first developed in Japan has been
successful both as IV and subcutaneous and more recently excellent re-
sults have been achieved with early use. Its unique mode of action has
particular effectiveness in patients who are sero-negative with an adult
onset Still’s phenotype. The major interest in recent times has been that
of remission induction and subsequent dose reduction or dose cessation.
There are now a number of studies which have addressed this question
and a degree of consensus has emerged.
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The outlook for most patients with rheumatoid arthritis has greatly
improved. Newer therapies, resulting in better suppression of disease ac-
tivity than many classical DMARDs, helped to set new goals in achieving
optimal low disease activity with a minimal delay. Targeted therapy using
composite scores is introduced in daily practice, and new definitions of
remission aim to pinpoint the target. Radiological damage progression
becomes clinically irrelevant when inflammation is well suppressed. Af-
ter intensive initial dosing, many patients will be able to taper and (tem-
porary) discontinue antirheumatic drugs and drug free remission is be-
coming a realistic treatment target. However, remission can be a target
easily to miss even if inflammation is suppressed. During the window of
opportunity, the start of treatment may prevent chronicity of arthritis as-
sociated with development of damage and a need for chronic medication.
To make optimal use of this, strategies to rapidly see and diagnose new
patients are needed. The first manifestation of disease may be Clinically
Suspect Arthralgia (CSA). How this can be recognized is still the subject
of research. MRI may help distinguish non-inflammatory arthralgia from
early phases of RA, and may offer the opportunity to start preventive
therapy, as results from the Leiden CSA cohort show. Which would be
the best treatment to use, and for how long, based on which outcome



evaluations, is yet to be discovered. Earlier diagnosis and earlier treat-
ment will have an impact on the balance between benefits and negative
effects of our intervention, between the risk of overtreatment and under-
treatment. Given the results of recent trials in early arthritis, to alleviate
symptoms and improve function where no more inflammation can be
found may be the biggest challenge to come.
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The treatment of Rheumatoid Arthritis (RA) has been progressed in
recent twenty years. However, there have been enormous gaps between
the recent monitoring methods, treatment guidelines, new drugs, and the
outcome in daily clinical practice. In order to overcome such gaps, treat
to target strategy for managing Rheumatoid Arthritis (RA) has developed
to standardize the medical treatment, which promotes better outcome of
RA as a whole. Thus, Treat-to-Target recommendations were first an-
nounced in 2010 and it set the definition of treatment target, namely re-
mission or at least low disease activity, assessment of disease activity by
composite measures, regular adaptation of therapy, accounting for indi-
vidual patient aspects such as risks and co-morbidity, and shared decision
between patients and rheumatologists. In Japan, Goal study group was
established to promote the Treat-to-Target recommendations to rheuma-
tology community and started in 2011 and hosted more than 100 regional
and 3 nation-wide meeting, recruiting 1500 rheumatologists until 2013.
The web-based questionnaires were surveyed in 2012 on 301 rheumatolo-
gists, showing that the understanding and perception of the overarching
principles and recommendations were excellent, but the implementation
of several items were not so. For example, 44% answered that they were
not discussing treatment strategies with all of their patients, and among
them approximately half reasoned that it was because some patients did
not understand or could not make decisions. The majority also cited the
lack of time as a reason of not being able to implement T2T recommen-
dations. One of such barriers to implement Treat-to-Target, only 23% of
the rheumatologists monitored health-assessment questionnaires (HAQ).
In order to provide deep insight into the recommendations and promote
outcome measures by HAQ in Treat-to-Target in Japan, the goal study
group initiated HAQ survey in RA patients, who will start methotrexate
in 2013 to 2014. We summarized the date for 478 patients and discuss the
data. Now, the second round HAQ survey has started to compare the pa-
tient characteristics, outcome, and so on. By considering these activities
for Treat-to-Target in Japan, we would try to make a future perspective in
the managing RA in Japan.
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Efficient methods for diagnosis, monitoring, and prognostication are
essential in rheumatoid arthritis (RA). Conventional radiography has
been the cornerstone of imaging in RA for decades, but data on the addi-
tional value of ultrasonography and magnetic resonance imaging are ac-
cumulating rapidly, fueling their increasing use in RA. This talk focuses
on the clinical applications of these imaging modalities.
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[Background] Recent progress of drug therapy successfully im-
proved the outcome of patients with rheumatoid arthritis (RA), however,
presence of comorbidity limits the therapeutic options, and resulted in the
poor outcome of patients. Thus, it is important to understand the impact
of each comorbidity on the treatment pattern and the outcomes of RA pa-
tients. [Methods] Using the prospective cohort study IORRA in October
2013, we conducted a cross-sectional analysis on disease activity, func-
tional impairment and treatment by comorbidity:(1) coronary artery dis-
ease (CAD), (2) cerebral hemorrhage/cerebral infarction/subarachnoid
hemorrhage (stroke), (3) hypertension, (4) heart failure, (5) interstitial
pneumonia (IP), (6) chronic obstructive pulmonary disease (COPD), (7)
gastrointestinal hemorrhage (GI), (8) hepatic dysfunction, (9) cancer, (10)
depression, (11) diabetes, (12) fracture. [Results] Among 5,837 patients
with RA (mean age, 60.9 y; RA duration, 14.8 y; females, 85.5%;
DAS28, 2.6; J-HAQ score, 0.59; patients with MTX / corticosteroid / bio-
logics, 77.4% / 33.2% / 18.8%), the most common comorbidity was hy-
pertension (19.3%), followed by COPD (4.7%), GI (4.5%), diabetes
(4.4%), fracture (4.0%) and IP (2.8%). Mean DAS28 was the highest in
patients with IP (3.2) and cancer (3.0). Mean J-HAQ was the highest in
those with fracture (1.04) and IP (1.01). MTX was administered at the
lowest in patients with IP (47.6%) and heart failure (55.3%). Corticoste-
roids was given at the highest in IP (68.1%) and lowest in diabetes
(36.3%). Patients receiving biologics was the highest in IP (25.9%) and
depression (21.8%), and lowest in cancer (12.5%). [Conclusions] Al-
though the therapeutic options are limited by the presence of comorbidi-
ties, current RA therapy provides adequate control of the disease activity.
Thus, management of comorbidities are important for the better outcome
of RA patients in the daily practice.
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Toll-like receptors (TLRs) sense microbial invasion and mount de-
fense responses. Nucleic acid (NA) is one of the principal TLR ligands.
TLR7/8 and TLRY are localized in endolysosomes and sense single
strand RNA (ssRNA) and ssDNA, respectively. Cytoplasmic NA sensors
respond to double strand DNA (dsDNA) and dsRNA. Self-derived NAs
are continuously degraded by nucleases. Impaired degradation leads to
accumulation of NAs and activation of NA sensors. For example, the lack
of DNase II, the lysosomal DNase, is reported to activate the cytoplasmic
DNA-sensing pathway, leading to arthritis. DNase II, on the other hand,
has a role in processing dsDNA into short ssDNA fragment, to which
TLR9 responds. ssSRNA sensors TLR7 and 8 are reported to respond to
self-derived RNA and cause SLE and arthritis, respectively, in mouse
models. The structure of human TLR8 shows that TLRS8 binds to uridine
and dinucleotide. Moreover, uridine enhances TLRS responses to ssRNA.
TLR7 response to ssRNA is enhanced by Guanosine instead of Uridine.
These results indicate that TLR7 and 8 responses are dependent on RNA
metabolites such as Uridine and Guanosine. Taken together, NA metabo-
lism has a key role in controlling TLR responses to NAs.

S$17-2
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Innate lymphoid cells are classified into three groups, ILC1, ILC2
and ILC3s based on their ability to produce distinct sets of cytokines. We
have identified a previously unidentified lymphocyte population produc-
ing large amounts of type 2 cytokines, which we named Natural helper
(NH) cells. We identified NH cells in lymphoid clusters in adipose tis-
sues, which we termed fat-associated lymphoid cluster (FALC). NH cells
produce Th2 cytokines constitutively without any stimulation, and sup-



port the self-renewal of B1 cells and IgA production by B cells. Stimula-
tion by IL-33 or helminth infection activates NH cells to produce large
amounts of IL-5 and IL-13, which induce eosinophilia and goblet cell hy-
perplasia, both of which play an important role in anti-helminth immunity
and pathophysiology of allergic diseases. NH cells are now considered to
be a member of group 2 innate lymphoid cells (ILC2s) that are tissue-res-
ident lymphoid cells present in various tissues. We have shown that NH
cells are involved in the steroid resistance of allergic airway inflamma-
tion. In addition, we have identified interferon-a/b, interferon-g and IL-27
as negative regulators of NH cell functions in vivo. We will present our
recent work on the role of NH cells in allergic inflammation.
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Digestive tract is continuously exposed to infinite beneficial and
harmful antigens including commensal and pathogenic microbe via the
large mucosal epithelium. The intestinal mucosal surface is thus equipped
with multi-complexed but harmonized biological components including
commensal microbiota, epithelial-mesenchymal cells and mucosal immu-
nocompetent cells which form “Mucosal Multi-ecosystem” for the estab-
lishment of beneficial symbiosis condition as well as cooperative defense
force. As an example, our study identified that commensal bacteria, Alca-
ligenes species can create “intra-tissue co-habitation niche” in Peyer’s
patches (PPs), an example of commanding tissue for the induction and
regulation of mucosal immunity. Innate lymphoid cells (ILCs) have been
shown to play critical role by the cooperative interaction with epithelial
cells for the creation of intra-tissue co-habitation. Further, ILCs have
been shown to regulate epithelial cell glycosylation [e.g., fucosyltransfer-
ase 2 (Fut2) mediated fucosylation] for the creation of healthy gut micro-
biota and providing protective barrier against gut pathogens. The other
form of innate immunity-associated cells, mast cells (MCs) expressing
P2X7 purinoceptor are also involved in the maintenance or disruption of
healthy gut environment via the extracellular ATP and P2X7 cascade.
Based on our knowledge of “Mucosal Multi-ecosystem”, appropriate de-
livery of vaccine or neutralizing antibody to the mucosal surface lead to
the control of infectious diseases and inflammation. Cross fertilization of
our knowledge in mucosal immunity and agriculture science resulted in
the development rice transgenic (Tg) vaccine system, “MucoRice”. The
MucoRice rice expressing vaccine or naoantibody has been shown to
provide appropriate protective immunity against intestinal pathogens.
The MucoRice system is thus an attractive and next generation of oral
vaccine for the control of various diseases.
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Autoimmunity is caused by T cells and/or antibodies specific to self-
antigens. However, innate immune cells such as gd T cells have no such
specificity. Therefore, it is an enigma how these innate immune cells par-
ticipate in the development of tissue-specific autoimmune diseases. Here,
we show that gd T cells cause tissue-specific inflammation in collabora-
tion with tissue-specific T cells. Previously, we showed that IL-1 recep-
tor antagonist (IL-1Ra)-deficient mice (///rn’") mice spontaneously de-
velop arthritis which is highly dependent on IL-17. IL-17 in the affected
joints was mainly produced in gd T cells and specific antibody-mediated
depletion of either gd T cells or CD4" T cells suppressed the development
of arthritis. Transfer of gd T cells together with CD4" T cells from ///rn™
mouse lymph nodes induced arthritis in scid/scid mice, while gd T cells
or CD4* T cells alone did not, indicating collaboration between gd T cells
and CD4" T cells is required for the development of arthritis. We showed
that CD4" T cells induce CCL2 in joints, while IL-17-producing gd T
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cells express CCR2, suggesting CCL2-CCR2 interaction is important for
the recruitment of gd T cells to the joints. These CCR2* gd T cells in //-
Irn”- mice, which mostly belong to the Vg6* subset, highly expressed IL-
IR, resulting in these gd T cells highly sensitive to IL-1b to produce IL-
17. Our findings suggest a pathogenic mechanism in which excess IL-1
signaling induced by a defect of IL-1Ra induces a CD4" T cell-dependent
autoimmune arthritis in a gd T cell-dependent manner.
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Previously, it has been thought that a most important role of B cells
is to make antibodies and eradicate invading pathogens. But, in addition
to such activating inflammation, new evidence is emerging that B cells
mediate inhibitory functions on Dendritic cells and T cells by producing
IL-10 and that generating antibodies, modified by sialylation on their Fc
part, mediate anti-inflammatory functions. Therefore, B cells and gener-
ated antibodies are now thought to execute suppressive functions during
autoimmune inflammation, thereby providing new aspect into novel in-
tervention for autoimmune diseases. Here, we show our recent progress
of such suppressive roles of B cells and generating antibodies.
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Autoreactive B cells and autoantibody play a crucial role in the
pathogenesis of autoimmune diseases. Although CD4+CD25+Foxp3+
regulatory T cells (CD25* Treg) are associated with the suppression of
autoantibody production, the disease phenotype of Foxp3-mutated IPEX
patients is quite different from that of systemic autoimmune diseases.
Previously, we identified an IL-10-producing CD4+CD25-Foxp3- regula-
tory T cells (Treg) population that expresses both lymphocyte activation
gene-3 (LAG3) and early growth response gene-2 (Egr2). We revealed
that CD4+CD25-LAG3+ Treg (LAG3+Treg) suppress antibody produc-
tion and exhibit therapeutic activity in lupus-prone MRL/Ipr mice in a
TGF-beta3-dependent manner. T cell-specific Egr2/Egr3-deficient mice
exhibited enhanced development of germinal center B cells and lupus-
like disease due to reduced TGF-beta3 production. LTBP3, a structural
extracellular matrix protein induced by Egr2/Egr3, was required for the
production of TGF-beta3. Interestingly, although TGF-beta3 as well as
TGF-betal paradoxically promoted B cell antibody production under
stimulation with TLR agonists, TGF-betal/3 and IL-10 synergistically
regulated TLR-induced B cell responses both in vitro and in vivo. In
MRL/Ipr mice with increased serum concentration of IL-10, administra-
tion of TGF-beta3 with expression vector ameliorated lupus-like disease.
In contrast to TGF-betal that shows pro-fibrotic effect, TGF-beta3 was
reported to exhibit anti-fibrotic effect in wound healing. Therefore, induc-
tion of LAG3+Treg and TGF-beta3 may be a hopeful approach to treat
autoantibody-mediated autoimmune diseases.
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Patients with rheumatoid arthritis (RA) have about twice higher risk
for infection than non-RA individuals. Previous studies identified risk
factors of infection in patients with RA. Infections with elevated risk in
these patients are lower respiratory infection, skin and soft tissue infec-
tion, sepsis, infectious arthritis, and osteomyelitis. Various data are avail-
able for the risk of antirheumatic drug for infection, especially metho-
trexate and biologics. We reported that the use of methotrexate over 8mg/
week and the use of infliximab or etanercept were significant risk factors
of serious infection in Japanese patients with RA using the database of
the REAL study. A meta-analysis with 70 articles revealed that the use of
a TNF inhibitor in patients with RA significantly increased risk for over-
all opportunistic infection, mycobacterium infection, and overall viral in-
fection. Damage of host in infectious disease is a function of response of
host to microorganism. Too weak or too strong response of host to the
microorganism may lead to severe organ damage or death. When a pa-
tient with RA develops severe infection, it is a common practice to dis-
continue immunosuppressants or biologics, and start treatment with ap-
propriate agents against a pathological microorganism. Anecdotal reports
showed that some patients with RA who developed tuberculosis or Cryp-
tococcal pneumonia during treatment with a TNF inhibitor deteriorated
despite cessation of a TNF inhibitor and commencing appropriate drugs
for M. tuberculosis or Cryptococcus spp. Emerging evidence indicated
that immune reconstitution inflammatory syndrome (IRIS) accounts for
clinical courses of such cases. Continuing immunosuppressive treatment
in patients with RA after reactivation of hepatitis B virus is recommended
to prevent severe liver injury by IRIS. I will overview infections in pa-
tients with RA in the light of IRIS in this symposium.
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Treatment with biologic agents has now established a major place in
rheumatoid arthritis (RA) and several other rheumatic diseases. Mean-
while, adverse reactions such as respiratory infections including tubercu-
losis (TB), bacterial pneumonia and Pneumocystis pneumonia, and reac-
tivation of hepatitis B virus infection have been emerged as the major
obstacles for safe accomplishment of these therapy. Effective strategies
of prevention and empirical treatment have been established, with con-
siderable success. However, despite these effort, sporadic TB cases con-
tinue to occur until now, and even more importantly, more than ten de-
ceased cases have been reported in Japan, in spite of proper anti-TB
treatment. Through the analysis of some of these cases, immune reconsti-
tution inflammatory syndrome have been postulated as a provable mecha-
nism. Abrupt stopping of immunosuppressive drugs such as corticoste-
roids, MTX and biologic agent may cause elevated immune response
against existing pathogen and may intensify inflammation, sometimes to
fatal degree, which can only be controlled with proper use of immuno-
suppressive drugs. This phenomenon have been recognized widely in
various situation with pharmaceutical immunomodulation in non-HIV in-
fected patients, including TNF blocking therapy and TB. In Japan, several
case reports showed this paradoxical exacerbation do occur in RA pa-
tients after the initiation of TB chemotherapy with discontinuation of bio-
logics, all of which was controlled with appropriate use of corticoste-
roids. Reactivation of HVB may progress to fulminant hepatitis with poor
prognosis. Physicians must beware the risk of IRIS and be cautious of
withdrawal of biologics therapy even at the occurrence of infectious epi-
sodes.
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The immune reconstitution syndrome (IRS) is an increasingly recog-
nized disease concept and is observed with a broad-spectrum of immuno-
suppressive therapy-related opportunistic infectious diseases and severe
drug eruptions complicated by viral reactivations. Clinical illness consis-
tent with IRS includes tuberculosis, herpes zoster, herpes simples, cyto-
megalovirus infections and sarcoidosis: thus, the manifestations of this
syndrome and diverse and depend on the tissue burden of the preexisting
infectious agents during the immumosuppressive state, the nature of the
immune system being restored, and underlying diseases of the hosts. Al-
though IRS has originally been reported to occur in the setting of HIV in-
fection, it has become clear that the development of IRS can also be in
HIV-negative hosts receiving immunosuppressive agents, such as pred-
nisolone and tumor necrosis factor alfa inhibitors, upon their reduction
and withdrawal. Drug-induced hypersensitivity syndrome, a life-threaten-
ing multiorgan system reaction, is another manifestation of the newly ob-
served IRS. Clinical recognition of the IRS is especially important in im-
proving the outcome for diseases with an otherwise life-threatening
progenosis. Clinicians should be aware of the implications of IRS and
recognize that relieving the symptoms and signs of immune recovery by
anti-inflammatory therapies needs to be balanced with anti-microbial
therapies aiming at reducing the amplitude and duration of tissue burden
of preexisting microbes.
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Anti-tumor necrosis factor (TNF) therapy increases the risk of tuber-
culosis (TB). Discontinuing anti-TNF therapy during treatment for TB
sometimes results in the reconstitution of immune system and may con-
tribute to “paradoxical worsening”. This phenomenon, known as immune
reconstitution inflammatory syndrome (IRIS), is well recognized in hu-
man immunodeficiency virus (HIV) patients treated with anti-TB and an-
ti-HIV therapy. To the best of our knowledge, there are 17 reported cases
in which the patients developed TB during anti-TNF therapy and experi-
ence IRIS after discontinuing anti-TNF therapy and receiving anti-TB
therapy. Most of all patients with IRIS had disseminated TB at the time
of a diagnosis. The clinical manifestation of IRIS was various. The time
from discontinuation of anti-TNF therapy to the onset of IRIS tended to
be longer under infliximab therapy than under adalimumab therapy. Re-
garding the management of IRIS, half of the above patients required new
treatment with or an increased dose of corticosteroids. However, two of
the patients were resistant to high-dose corticosteroids and required the
readministration of anti-TNF therapy for life threatening IRIS. This indi-
cates that anti-TNF therapy inhibits an excessive inflammatory response
and thus improves IRIS more effectively and safely than corticosteroid at
the time of TB therapy. Moreover, it is suggested that continuing anti-
TNF therapy may have the potential to prevent IRIS and accelerate thera-
peutic response to TB in patients who develop TB during the course of
anti-TNF therapy. We herein describe the cases of patients who devel-
oped TB during the course of anti-TNF therapy and experienced IRIS af-
ter discontinuation of anti-TNF therapy.
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HBYV itself is not toxic against hepatocytes. Liver injuries develop as
a result of immune response against hepatocytes on which HBV-related



antigens are expressed. Clinical courses of patients with HBV infection
are classified into immune tolerant, eradication and surveillance stages.
Patients with HBV infection during the immune surveillance stage in
whom serum HBs-antigen disappeared are diagnosed as having previous-
ly resolved HBV (prHBYV) infection. Thus, patients with prHBV infection
are classified into 2 types; those after horizontal HBV infection during
adulthood in whom viremia resolves transiently and those after vertical
HBYV infection during babyhood in whom viremia persists until senes-
cence. In both patients, liver injuries do not occur, since HBV proliferates
minimally since nucleoside mutations occur during the immune eradica-
tion stage. During immunosuppressive therapies, however, minor HCV
strains possibly showing active proliferation may appear in the sera, and
liver injuries might develop. Hepatitis aggravates due to imbalance of
immune reaction in patients with HBV infection leading to development
of fulminant hepatitis. In patients with transient HBV infection, massive
liver necrosis develops as a result of microcirculatory disturbance due to
sinusoidal fibrin deposition, when hepatic macrophages activates in ne-
crotic areas followed by a second attack as LPS. In contrast, in patients
developing de novo hepatitis B, liver injuries persist for a long-period
during immunosuppressive therapies, and sub-massive liver necrosis
might develop when hepatitis exacerbates due to imbalance of immune
reactions. These patients generally shows fatal outcome when antiviral
therapy is initiated following onset of hepatic encephalopathy. In the
present paper, the mechanisms involved in development of acute liver
failure are discussed in relation to recent status of patients manifesting de
novo hepatitis B during immunosuppressive therapies.
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Treatment of RA has made dramatic progress by the clinical applica-
tion of biologic. In particular, the biologic is significantly different from
the csDMARD:s is that having the joint preserving effect. Joint preserving
effect is evaluated in small joints of hands and feet with m-TSS.But, it
gives directly loss and dysfunction with ADL and QOL is the large joints
of the limbs, I think X-ray evaluation of this site is more important. Con-
ventionally, large joints are evaluated by the Larsen grade and have been
used for selection of surgical indications and procedures in the RA sur-
gery, However, it has a problem in the evaluation of the efficacy of bio-
logic. Because it has a width in a single grade, and includes a variety of
lesions. So, detailed changes in the grade are ignored. Furthermore, it is
assumed progression of joint destruction and not intended to repair the
joint being confirmed by X-ray in the case of using a biologic. So,
ARASHI study group has proposed ARASHI score that is relatively sim-
ple and detailed large joint evaluation system. ARASHI score evaluates
the front simple X-ray of the 10 joints (Shoulder, elbow, hand, knee, an-
kle). It reflects the improvement effect of biologic, and is a highly repro-
ducible method. ARASHI score consists of ARASHI status score (ASS)
for evaluating one time and ARASHI change score (ACS) for comparing
the two time points. Both ASS and ACS evaluates 10 joints. ASS evalu-
ates the four items, 1) joint space narrowing, 2) bone erosion, 3) bone
destruction, 4) joint stabilization, ACS evaluates the 5 items that were
added to the 5) bone atrophy. ASS evaluates the 1 joint at 0~16 points,
and 10 joints at 0~160 points. On the other hand, ACS becomes a nega-
tive score if there is improvement. So it evaluates the 1 joint at -11~16
points, and 10 joints at -110~160 points. I tried to actually doing, I real-
ized the difficulty of scoring 2)bone erosion and 3)bone destruction. In
this symposium, I outline ARSHI score with specific example.
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Treatment of rheumatoid arthritis (RA) has improved over the past
decade with the modification of treatment strategy and recent application
of biologic agents (Bio). It has been revealed that the treatment by Bio
achieved not only improvement of clinical symptom, but also inhibition
of the progression of joint destruction in small joints of hand and foot.
However, there are little evidences of inhibition of the progression of the
large joint destruction with the treatment by Bio. ARASHI score, which
is composed of ARASHI Status Score (ASS) and ARASHI Change Score
(ACS), had been newly developed to evaluate the progression of the large
joint destruction as well as remodeling. The current study was aimed to
investigate the correlation among the ARASHI score, modified total
sharp score (mTSS), and other clinical parameters, and to clarify the pa-
tients” parameters leading to large joint destructions in patients with RA
under disease control by Bio. 75 patients with RA under disease control
by Bio were available for the current study. Average disease duration
was11.7 year. They were examined for serum level of C-reactive protein
(CRP), mHAQ, DAS28-CRP, SDAI, CDAIL mTSS, ACS, and ASS at the
beginning of the study. The amount of change of CRP, mHAQ, DAS28-
CRP, SDAI, CDAI, and mTSS were defined as ACRP, AmHAQ,
ADAS28-CRP, ASDAI, ACDAI, and AmTSS, respectively. There was no
significant correlation between the ACS and AmTSS. There were no sig-
nificant correlations betweenAmTSS and other clinical parameters,
whereas ACS was significantly correlated with ACRP, AmHAQ,
ADAS28-CRP, ASDAI, and ACDALI Our results suggested that sufficient
suppression of the disease activity is important for the large joints to pre-
vent the progression of joint destruction among long-standing RA pa-
tients under control by Bio. The destruction of large joints did not corre-
late with that of the small joints of hands and feet among these patients

group.
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Backgrounds: Structural impairment of large joints in patients with
rheumatoid arthritis (RA) is strongly associated with functional disabili-
ties. Although evaluation methods of large joint damage were limited, the
ARASHI study group has recently devised new radiographic scoring sys-
tem. Objectives: To evaluate the radiographic damage of 10 large joints
(bilateral shoulder, elbow, hip, knee and ankle joints) in patients with RA
using the ARASHI score, and to explore factors that predict the progres-
sion of large joint damage. Methods: We have prospectively examined



72 patients with RA. Radiographic findings of large joints, excluding the
joints with history of surgical intervention, were evaluated at baseline us-
ing the ARASHI status score and at 1 year using the ARASHI change
score. Total ARASHI status score and change score were calculated from
scores of all 10 large joints in each patient. We measured CRP, MMP-3
DAS28-ESR, SDAI, CDAI and HAQ-DI at baseline and at 1 year, and
then compared differences of these clinical features between total
ARASHI change score < 1 (non-progression) group and change score < 1
(progression) group. Results: The mean total ARASHI status score of all
10 large joints in 64 patients was 8.38 (0-58) at baseline. The total
ARASHI change score showed joint remodeling in 20 patients (27.8%)
and progression of joint damage in 22 patients (30.6%) at 1 year. The
age, disease duration, CRP, MMP-3, disease activity, HAQ-DI and total
ARASHI status score at baseline. The mean MMP-3 value at 1 year in
progression group was significantly higher that in non-progression group
(154.2 ng/ml vs 80.46 ng/ml, P < 0.05). Conclusions: We evaluated the
radiographic damage of all 10 large joints in each patient with RA using
total ARASHI score. Our results showed that decrement of serum MMP-
3 level was associated with the inhibition of large joint damage in RA.
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Medication of rheumatoid arthritis (RA) is improved. Although data
of small joints destruction is increase using evaluation by mainly modi-
fied total Sharp score in many randomized clinical trials, clinical data of
large joints destruction is lacking when using new drugs. Data before bD-
MARD:s era showed that bone erosion (ERO) in large joints were seen in
70% of RA cases and in 69% of RA cases without ERO in hand and feet
(Drossaers-Bakker). In Japanese data, destruction of 4 large joints in ear-
ly 5 years were observed in RA patients with large joints involvement
who needed total knee arthroplasty (Oishi). It was reported that improve-
ment of pulse Doppler of large joints tended to be delayed compared with
that of small joints in ultrasonography examination (Harman). It was re-
ported that early medication using cDMARDs (Moura), anti-TNF drugs
(Seki), and biological DMARDs (Nakajima) could delayed progression
of destruction in large joints. Concomitant MTX with anti-TNF drugs
was suggested to inhibit large joint destruction compare with anti-TNF
monotherapy (Asai). Tocilizumab (TCZ) may be one of the promising
options to inhibit the progression of large joints due to strong effect to re-
duce joint inflammation. 22 RA cases who continued TCZ treatment dur-
ing 2 years were used in the present study. SHS was used for evaluation
of small joints and ARASHI score (Kaneko) was used for evaluation of
large joints of lower extremities. Delta SHS of baseline, 0-1 year and 1-2
year was 11.3, 3.2 and 1.2, respectively.Mean ARASHI score of lower
extremities in 0-2 year was -0.8. In analysis using 125 joints during 2
years, 12.8% were improved, 84.0% were unchanged and 4 3.2% were
worsened. The rates of concomitant MTX were decreased from 69.6% at
baseline to 26.1% at 2 year. No joint surgeries were performed in this ob-
servation period. TCZ was suggested to be one of the options to inhibit
large joints destruction despite of small cases in this study.
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Background: After starting to use biological DMARDs (-(DMARD),

the number of small joint (SJ) arthroplasty increased as compared with
large joint (LJ) at our rheumatic center. Additionally, ultrasonography
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(US) for the examination of the affected joints widely utilized and it be-
came a tool by which the rheumatologist should learn to diagnose RA
and to evaluate disease activity. Purpose: To clarify relationship among
systemic disease activity, local disease activity using US and synovial
histopathological evaluation, we examined serum CRP, MMP-3 and
DAS28, and US at the surgical site before surgery. After surgery, histo-
pathological examination of the gathered synovium at the surgical site
was performed. Patients & methods: Between March, 2011 and Sep-
tember, 2015, 668 joints underwent surgical treatment and synovial biop-
sies were performed. There were 152 LJs including 8 shoulders, 60 el-
bows and 84 knees, and 516 SJs including185 fingers, 118 toes, 192
wrists and 21 ankles. Male: female ratio was 1:7. The bDMARD (IFX20,
ETN62, ADA17, TCZ44, ABT16, CZP4, GLM13) was used in 176 cases.
Maximum power Doppler (PD) signal grade of US was determined rang-
ing from 0 to 3. They were compared with serum CRP, MMP-3, DAS28
and local disease activity using histopathological evaluation using
Rooney score (RS). Results: Systemic disease activity correlated with
local PD signal intensity both in LJs and SJs. Also, total RS and its item
score excepting “proliferating blood vessels” correlated well with PD
signal intensity. Systemic disease activity, local synovial proliferation and
lymphocyte infiltration were more severe in LJs than in SJs. Though sen-
sitivity of synovitis at LJs lower than at SJs, there was not a significant
difference in PD signal intensity and RS between at LJs and at SJs. RS
reflected systemic disease activity more in LJs than in SJs. Conclusion:
US is an excellent tool to reflect local synovitis as well as systemic dis-
ease activity both in LJs and SJs.
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Rheumatoid arthritis (RA) is characterized by destructive synovial
inflammation which causes functional impairment. Musculoskeletal ultra-
sonography allows accurate assessment of synovitis by directly visualiz-
ing the thickening and hyperemesis of synovial tissues and thus plays im-
portant roles in the diagnosis and monitoring of RA. The image
resolution and the sensitivity to detect synovial with ultrasound tend to be
suboptimal in the large joints as compared to those in the small joints. In
addition, because the area that can be visualized in a single image with a
generally used transducer is limited, scanning technique which capture
captures the whole synovial lesions in the large joints can be more com-
plex. Therefore, quantitative/semi-quantitative methods to evaluate syno-
vitis are less established in the large joints than in the small joints. Fur-
thermore, the radiographic methods that sensitively capture the change in
structural damage are also less established in the large joints than in the
small joints, making studies to demonstrate a utility of ultrasonography
to predict radiographic progression in the large joints difficult. However,
because the influence of the large joints on physical function is more pro-
found than that of the small joints, there is urgent need for the feasible
and accurate assessment of the large joints. In this presentation, the cur-
rent status and prospective of the sonographic assessment of large joints
will be discussed.
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With the introduction of biological agents (BA), the medical costs of
Rheumatoid Arthritis have risen considerably. In 2014, all 7 BAs sold in
Japan ranked among the world’s top 50 most expensive drugs and the 3
BAs are within top 4, yet BA selling price in Japan is relatively low. Then
why BA treatment costs high and is hard to achieve in Japan? This is be-
cause insurance system differs among countries. Generally BA is expen-



sive and mainly used in the advanced countries. OECD countries exclud-
ing the U.S. maintain medical cost through public healthcare insurance.
There are essentially two major types of healthcare system: Beveridge
(funded by taxation) and Bismarck (saving-type funded by payroll contri-
butions). Currently a combination of the two is also popular. In Western
Europe, medical cost is covered by British-type consumer tax, patients
can receive treatment almost for free and BA penetration rate is high. In
Australia, the self-pay ratio is 15% and BA is less popular than Western
Europe. Among advanced countries, only Japan and Korea have 30%
self-pay ratio basically, yet 10% is applied to those with RF positive in
Korea. In the U.S., the largest BA market, lacks universal healthcare basi-
cally (The poor and disabled are covered by public insurance, though)
and there is a growing public concern about healthcare costs. However,
drug companies often take some measures to reduce patient’s self-pay
cost, thus the actual self-pay is around a few thousand yen per month and
the lower price encourages more BA use in the U.S. In Japan, based on
30% self-pay ratio, around 400,000-500,000 yen per year is necessary for
BA therapy, which costs 20 to 25 times more than csDMARD. Recently
European countries where patients can receive medical treatment without
self-pay have released guidelines and recommended csDMARD therapy
before moving to BA to control price escalation. Japan also needs health-
care cost control. I will report csDMARD triple therapy results in Japan.

S$20-2

Issues with the medical fee system in RA treatment
Nobumasa Miyake
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With the advances in RA treatment, the costs for treatment also has
skyrocketed. Improvement in disease activity commensurate with the
high costs is essential for the patient to be convinced to take up such
treatment. Over the years, the RA treatment community has chosen the
treatment that either has remarkable efficacy or convenience, justifying
the high costs. But in reality, this has led to a completely different prob-
lem - that of medical fee receipts All medical fee receipts undergo strict
scrutiny for the suitability and validity of the treatment involved. But
variations do arise in these scrutinies, based on several factors. In spite of
efforts to standardize these scrutinies like holding pan region conferences
in the case of orthopedic surgeons, instances of varying judgement on in-
dividual cases often arise. In 2015 working Group of the Japan Congress
of Rheumatology undertook a survey of the trustees of this congress, re-
garding the doubts surrounding medical insurance. This survey revealed
several doubts, notable ones being, Interval for MMP-3 blood work, Sec-
ond test for anti CCP antibody, Doppler fees for ultrasound scans, MTX
usage, Biologics usage and the fee calculation for surgery. We would like
to thank everyone for their contribution. The Social Insurance Working
Group shall strive to provide detailed response to all the doubts that were
unearthed in this survey.Institutions where large number of RA patients
are treated often receive corrective guidance from local bureau of health
and welfare due to the average invoice medical fee points being high.
The guideline from the Insurance division of MHLW stipulates issuing
corrective guidance to all institutions falling in the top 8% of those which
overshoots the average invoiced medical fee by a certain margin. This is
also a distraction for RA treaters. Specific measures are not highlighted in
this summary, but will be addressed in the presentation slides.
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Health care system in Japan and RA medical economics in NinJa
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National medical care expenditure in Japan increased year by year,
and it reached finally more than 40 trillion yen (314,700 per person) in
fiscal 2013. Japanese government is promoting the use of generic drugs
as part of the medical cost containment, but its market share (56% by
2015 preliminary) in Japan is still much lower than in USA (92%) and in
Germany (83%). NinJa (National Database of Rheumatic Diseases by
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iR-net in Japan) showed that the disease activity decreased year by year,
the remission rate of DAS28-ESR dramatically increased from
12.7%(NinJa2003) to 39.3%(NinJa2014), and the rate of RA-related sur-
gery decreased from 7.7% to 4.9%. The usage rate of MTX increased
from 36.7% to 63.8%, biologics from 0.5% to 26.8%, tacrolimus from 0
to 10.8%, and annual costs of anti-rheumatic drug per patient gained
from approximately 30,000 to 485,000. However, the usage rate of csD-
MARD other than MTX has maintained after decreasing from 60.6% to
37.0%(NinJa2009), which means the necessity of csDMARD as its
monotherapy and combination therapy with MTX for RA. In addition,
the dose reduction and the extension of dosing interval of biologics are
progressing, and the use of Biosimilar will be promoted in the future.
Now getting a powerful therapeutic tool “biologics”, rheumatologists
must determine the therapeutic strategy for each patient considering the
expense of the patient and the cost effectiveness including negative
amount due to adverse events. However, many doctors are not familiar
with the underlying health care systems, such as programs for intractable
diseases, disability pension, physical disability certificate, expensive
health care system, and so on. In this symposium, as well as to organize
the knowledge of the health care system needed to RA care, I want to
think about RA medical economics on the basis of the data of NinJa.

S20-4

Health Economic Issues Associated with Rheumatoid Arthritis and
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The introduction of biologics has resulted in significant advances in
the treatment of rheumatoid arthritis (RA). Analyses of the IORRA, a
prospective cohort study of Japanese patients with RA that has been on-
going at the Institute of Rheumatology, Tokyo Women’s Medical Univer-
sity since 2000, have also provided evidence for improvement in the out-
comes of patients with RA over time. On the other hand, the progress in
RA therapy may be associated with a further increase in medical costs,
placing a heavy burden on society as well as patients. RA is a chronic
condition with long-term impact, which makes not only direct costs but
also indirect costs a large part of the disease burden. However, few stud-
ies have been conducted to assess the health economic aspects of RA in
Japan. We have investigated the direct costs and loss of work in Japanese
patients with RA based on the IORRA cohort. Our studies have clearly
shown that the economic burden on patients with RA has grown year by
year and that direct and indirect costs associated with RA increase with
the progression of functional impairment and reduction in quality of life.
This means that stopping the progression of joint damage through early
and appropriate treatment of RA may, for example, eliminate the need for
joint surgery, prevent patients from becoming bedridden or requiring
nursing care, and restore the ability to work, potentially decreasing both
direct and indirect lifetime medical costs. A pharmacoeconomic study
evaluates both the clinical benefits and the economic efficiency of a drug
to determine whether it is worth the cost. Cost-utility analysis is mainly
used to assess the cost-effectiveness of biologics in the treatment of RA.
A simulation analysis based on routine clinical practice data from the
IORRA has demonstrated that cost-effectiveness in patients receiving bi-
ologics is well within the acceptable range compared with that in patients
receiving the “anchor drug” methotrexate.
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Health economic evaluation in clinical plactice guideline of rheuma-
toid arthritis
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Health economic aspects of biologic DMARDs would be as impor-

tant as their efficacies and safety, as they are so efficacious and so expen-
sive, especially for establishing clinical practice guideline. Cost-effec-



tiveness of clinical strategies were already referred to in foreign
guidelines, like the ACR's one in 2015 and the EULAR's one in 2013. Al-
though no original cost-effectiveness evaluation were conducted, impor-
tance of consideration for the impact of high-cost biologic DMARDs to
public health care system were repeatedly emphasized, especially in the
EULAR guideline. Biologic DMARDs are assessed by various HTA
agencies throughout the world for the purpose of coverage decision and/
or reimbursement price modification. In general, HTA agencies are likely
to set stricter criteria for indication of biologic DMARDs than clinical
practice guidelines would do. For example, NICE (National Institute for
Care Excellence) recommends the use of biologic DMARDs only if pa-
tients' DAS score is above 5.1 and they have treated two or more conven-
tional DMARDs. Not only the condition of initial indication but also that
of continuous usage, are more stricter than those in the EULAR guide-
line. CADTH in Canada and PBAC in Australia also set similar criteria
for biologic DMARDs. HTA would be incorporated to Japanese health
care reimbursement system since Apr. 2016, while it is provisional phase.
Currently, several drug which met certain criteria are designated by the
government and manufactures are required to submit health economic
data. Data would be reviewed by external group and appraised by the
governmental decision making body. Results would be reflected to next
price revision, enacted from Apr. 2018. Fortunately enough, there al-
ready be domestic data sources/cohorts, which would be useful for con-
ducting health economic analyses of biologic DMARDs in Japan. Further
health economic analyses, using these data source would highly be de-
sired.
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It has been 10 years since the advent of biological treatment of RA.
These drugs have had an enormous effect, and changed treatment to the
degree that to call it a paradigm shift would not be an exaggeration.
However, these drugs are expensive, and the expense increases year after
year, and greatly affect overall medical costs. The costs, of course, are
also borne by the patients. Not only in our own country, but in the west-
ern nations as well, the cost of these drugs can be a burden. Alternative
dosing schedules and lower dosages are being implemented, as well as
the use of bio-similar (BS) drugs in order to combat high costs. We con-
ducted a patient survey to determine the monthly amount that patients felt
was comfortably affordable to pay for treatment. (Methods) Our facility
spearheaded a patient survey with the cooperation of 33 other facilities,
with a total of 9,000 patients participating. It covered 16 aspects of treat-
ment. This abstract addresses the section regarding treatment costs, in
particular the question “ What amount do you feel is comfortably afford-
able to pay monthly for treatment?” asked of both patients using biolog-
ics, and patients using DMARDS therapy. Results were tabulated sepa-
rately by treatment type, and were also tabulated across 6 geographic
areas spanning Japan. (Result) 88% of DMARDS treated patients and
69% of biologics treated patients replied that a cost of under 20,000 yen
monthly was comfortably affordable. This is already attainted by
DMARDS patients. There was no significant difference in replies regard-
ing cost based on area. The survey demonstrated that in the case of bio-
logics patients, medical costs are higher than they are comfortably able to
pay. (Conclusion) The cost of RA treatment can adversely affect family
finances. Further cost-saving approaches are needed to reduce individual
patient burden.
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Differential diagnosis of polymyalgia rheumatica from point of view
of clinical assessment - Especially difference from late-onset rheuma-
toid arthritis
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Polymyalgia rheumatica (PMR) is a common inflammatory rheumat-
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ic disease of older individuals and classic symptoms include pain and
long-term morning stiffness of the neck, proximal arms and thighs with
subacute phase; moreover, well-known association exists between PMR
and giant cell arthritis. Although markers of inflammation are often
raised, no specific laboratory test exists for the disorder. Therefore, the
diagnosis is based on clinical assessment and it is necessary to distinguish
between patients with PMR and late-onset rheumatoid arthritis (RA),
which usually raise inflammatory markers as well. In 2012, a collabora-
tive initiative of the EULAR and the ACR published provisional classifi-
cation criteria of PMR. Sensitivity of this classification was 68%, which
was lower than that of former classifications because it aimed early dif-
ferentiation. Patients with RA basically have intra-articular synovitis and
initial several swollen joints are small joint of the fingers and toes, which
are usually not affected in patients with PMR. In terms of laboratory
data, patients with PMR have negative rheumatoid factor and anti- cyclic
cirullinated peptide antibody. Since main symptoms of PMR are bursitis
and tenosynovitis, there is no increase of creatine kinase. In the X-ray,
there is no evidence of bone destruction in patients with PMR whereas
patients with RA gradually have peri-articular osteoporosis and bony ero-
sion. Recently, Ultrasonography of the joints are quite useful and that is
involved in the classification of PMR in 2012. Patients with PMR have
tenosynovitis of long head of biceps tendon, subdeltoid bursitis. On the
other hand, patients with RA usually have intra-articular synovitis. In
summary, to differentiate PMR from late-onset RA, it is the key to assess
comprehensively whether there is specific small joints arthritis (5" MTP
joints), peri-articular bursitis (PMR) or intra-articular synovitis (RA).
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The role of ultrasound in the diagnosis of polymyalgia rheumatica
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There are number of reports concerning the ultrasonographic findings
in PMR. The possible problems are listed below. 1. As there is no golden
standard in the diagnosis of PMR, the background of PMR patients are
not standardized between studies. Therefore, the prevalence of positive
US findings are variable. 2. There are also variations in the selection of
control patients, leading to variations in the sensitivities and specificities.
3. The definition and evidence concerning inter- and intra- observer varia-
tions in the evaluation of bursitis, which is the most frequent findings in
PMR, is limited. 4. The evidence concerning the usefulness of power
Doppler evaluation in PMR is limited. 5. US evaluation is useful in the
differentiation between PMR and non-inflammatory diseases but less so
between PMR and elderly onset RA. 6. The relative importance of indi-
vidual US findings (bursitis, tenosynovitis and joint synovitis) in PMR is
unknown. 7. The evidence concerning the usefulness of the US evalua-
tion of hip joint in addition to shoulders is limited. In order to standard-
ize the patient populations, the new 2012 EULAR/ACR classification cri-
teria for polymyalgia rheumatica might be of great value. The above
mentioned problems might be solved with the conduction of clinical
studies in multi-center trial. In clinical practice, the final diagnosis of
PMR is made by considering the findings with high sensitivities and
specificities. For example, although variations exist, the sensitivity of
subdeltoid bursitis is relatively high in PMR, so the absence of bilateral
subdeltoid bursitis rule out PMR with high probability. With point of care
US, there are cases that PMR can be easily ruled out in minutes before
waiting the results of blood exam. PMR should be diagnosed by expert
clinician who has enough knowledge and experience along with clinical
information included in the new classification criteria.
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Utility of FDG/PET in the differential diagnosis of polymyalgia rheu-
matica
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Clinical features of polymyalgia rheumatica (PMR) are scarce, which
causes problems in the differential diagnosis. We identified the distinctive
PMR lesion by using *FDG-PET/CT. PMR showed increased FDG up-
take in the ischial tuberosities (ITs), greater trochanters (GTs), and lum-
bar spinous processes (LSPs). Positive results at two or more sites
showed high sensitivity (85.7%) and specificity (88.2%) for diagnosing
PMR. When PMR cases are classified based on the presence of large vas-
culitis, synovitis and bursitis are rare in PMR with vascular involvement.
Differentiating elderly-onset seronegative spondyloarthritis (SpA) with
PMR is difficult. We compared SpA with PMR in the PET findings. No
significant difference in FDG uptake for the ITs, GTs, or LSPs was noted
among SpA and PMR. Although FDG uptake in the ITs, GTs, and LSPs
provides evidence of enthesitis in SpA, FDG accumulation at these sites
in PMR may indicate bursitis. However, FDG uptake in sacroiliac joints
was significantly higher in SpA than in PMR or RA. This PET/CT finding
can distinguish SpA from RA and PMR. Moreover, we compared the
FDG-PET/CT findings in patients with elderly-onset RA with those in
patients with PMR. Specific uptake patterns were noted in the shoulders
and hips in each group: circular and linear uptake patterns were noted
around the humeral head in the EORA group, whereas focal and non-lin-
ear uptake patterns were noted in the PMR group. It is thought that the
former shows synovitis, whereas the latter reflects the bursitis, with three-
dimensional extension. Moreover, focal uptake before the hip joint, indi-
cating iliopectineal bursitis, was limited to the PMR group. Conversely,
as the bursitis in the ITs, LSPs, and iliopectineal part is difficult to identi-
fy on US and is specific for PMR, PET was suggested. We aim to deter-
mine the diagnosis by identifying the characteristic lesion sites with PET
and clarify the pathology of PMR.
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Glucocorticoid (GC) therapy usually leads to rapid improvement in
symptoms of polymyalgia rheumatica (PMR), and good response was in-
cluded in a previous classic classification criteria. However, up to 29-
45% of patients with PMR do not adequately respond to GCs within 3-4
weeks, and relapses are common. Long-term GC therapy is required to
reduce the risk of relapse, and long-term GC exposure is associated with
substantial morbidity. To assess effectiveness of GC treatment or relapse
of the disease, disease activity of PMR should be evaluated. PMR-activi-
ty score (CRP (mg/dl)+VAS p (0-10)+VAS ph (0-10)+( morning stiffness
(min)x0.1)+ the ability to elevate the upper limbs (3-0) ) has been estab-
lished in 2004, but the score has not been adopted in most of randomised
controlled studies. One of problems of this composite score is that many
older patients may continue to have pain and stiffness due to other rheu-
matic conditions. Time of morning stiffness may be difficult to determine
for elderly patients. And so, remission and efficacy is pragmatically de-
fined by the qualitative approach or proportion of patients in disease re-
mission off corticosteroids, without relapse or recurrence. This sympo-
sium will review current evidence of GC treatment of PMR in terms of
both effectiveness and safety. Data about GC and MTX therapy in retro-
spective cohort of PMR in Tokyo metropolitan geriatric hospital will be
presented.
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New strategies for the treatment of PMR - Possibility of the biologic
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Most PMR patients are successfully treated with low-dose (10~15

mg/day) prednisolone (PSL) to achieve remission. However, some cases
are refractory to PSL and have adverse events related to steroid, such as
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diabetes, osteoporotic fractures, etc. Female sex, high ESR (>40mm/h)
and peripheral arthritis are considered to be associated with a higher re-
lapse rate/or prolonged PSL therapy and MTX is conditionally recom-
mended in such cases. Though TNFainhibitors are not recommended
from the point of considerable risk of potential harm and cost-effective-
ness, there are many case reports that tocilizumab was effective for PMR.
We tried steroid-free tocilizumab monotherapy for remission induction
in13 PMR patients. Four cases abandoned the trial due to inefficacy in 2
and adverse events in 2 cases. The other 9 cases have been successfully
treated to achieve clinical remission (no myalgia and normal serum CRP
and ESR). Tocilizumab may be the alternative therapy instead of PSL in
some PMR patients.
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From ABC'’s of cytokine signaling to disease regulation
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Cytokines are physiologically active substance produced by multiple
cells and act on neighboring cells through the receptor expressed on the
cell surface. They possess diverse functions and have been analyzed with
in vitro and in vivo experiments utilizing knockout animals. Their func-
tion in human has been demonstrated by the analysis of patients with mu-
tation or deficiency of a specific gene. The utility and difference of find-
ings in basic science has been also confirmed by comparing with those
results. Broad usage of biologics have revealed the role of cytokines in
human diseases without genetic mutation through their difference in effi-
cacy and the rate of side effects over time. Although a single cytokine in-
hibition with a biologic is highly effective in rheumatoid arthritis, it has
also been clear that non-negligible amount of patients cannot earn privi-
lege. Recent development in biologics is targeting more than one cyto-
kine. These clearly demonstrates that disease and cytokines are complex-
ly intertwined and are not in pairs and can also vary depending on their
disease stage. In recent years, small molecules targeting the intracellular
protein activated by cytokines has demonstrated clinical efficacy. There-
fore, there is increasing importance of understanding the biological func-
tion of cytokines and cytokine signaling. Within this lecture, I would like
to overview the cytokine signaling and discuss on the relationship with
disease along with the efficacy of inhibiting cytokine and cytokine signal-
ing.

EL2

Current concept and management of sarcopenia
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Frailty is one of the features of geriatric syndrome, and the preven-
tion from frailty and sarcopenia is a major problem in elderly population.
Recent findings suggest that sarcopenia is caused by multiple processes
that may involve decreased hormone levels, malnutrition, inflammatory
status. Nutritional, pharmacological Intervention and exercise training
may be promising candidates for the treatment of sarcopenia.
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The Significance of Tojisha Kenkyu
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Tojisha kenkyu (“tojisha” means “the person centered” in Japanese,
and “kenkyu” means “research”) is an approach for tojisha with troubles,
such as disabilities and illnesses, to discover the meaning and mecha-
nisms of those troubles and their coping methods by treating their trou-
bles as a subject of research and receiving the help of peers with similar
experiences, without fully relying on doctors and supporters for interpre-
tations and ways to cope with their troubles. Tojisha kenkyu originally
began among individuals with mentally disorders, and later expanded to
those with addiction, developmental disorders, chronic pain, and then de-
mentia. Now, tojisha kenkyu is no longer limited to disabilities or illness-
es and is even being done by people such as students, regular office
workers, families and supporters. Tojisha kenkyu is significant for two
reasons. It is academically significant since it enables the discovery of
novel hypothetical knowledge on academic theories and coping methods
that experts tend to overlook. Our group has created the framework in
which testable hypotheses are extracted from tojisha kenkyu and verified
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with established experimental methods, especially regarding the topics of
neurodevelopmental disorders and chronic pain. For example, against a
commonly accepted view that individuals with autism spectrum experi-
ence persistent deficits in social communication, the hypothesis was sug-
gested in tojisha kenkyu that the core problem is more the preceding sen-
sory-motor characteristics. In addition, a hypothesis on chronic pain
using a model of addiction has been proposed by a person with both ad-
diction and chronic pain. In this lecture, several cases of such exploration
will be introduced. Tojisha kenkyu is also significant for recovery, pro-
moting the well-being of tojisha through participation in tojisha kenkyu
itself. When defining recovery, there are often differences between the
criteria proposed by specialists and tojisha. We propose “patient created
outcomes”, which are criteria attaching importance to the viewpoints of
tojisha. In addition, we have just started a clinical trial in which we mea-
sure the effectiveness of tojisha kenkyu using such outcome criteria. This
trial will be discussed briefly as well. Finally, consideration will be given
to the intermediary role tojisha kenkyu should play between the self-ad-
vocacy movement and medicine.
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Treatment of Lupus Nephritis: Up to Date
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Systemic lupus erythematosus (SLE) is an autoimmune disorder
caused by the break of self-tolerance. Persistent acute or chronic inflam-
mation leads to irreversible organ damages and dysfunction. Kidney is
one of major targets of SLE. Lupus nephritis (LN) is primarily caused by
depositions of immune complexes (IC) to glomeruli. According to ISN/
RPS2003 classification, LN is categorized into 6 major classes; Class I to
IV. While nucleosome-related antigens such as DNA or histones have
been expensively studied as autoantigens comprising IC, recent studies
identified glomerular epithelial cell- or complement-related autoantigens,
which imply the multicomponent nature of LN autoantigens and are at-
tracting increasing attention as biomarkers for LN. Sites of IC deposition
determine histological responses of LN. Mesangial deposition is associat-
ed with Class I (minimal mesangial) or Class II (mesangial proliferative).
Subendothelial deposition leads to endocapillary proliferation, which are
further subdivided into Class III (focal) and Class IV (diffuse). Subepi-
thelial deposition gives rise to Class V (membranous). Class VI is ad-
vanced sclerosis LN. Aggressive immuno-suppressive therapy is required
for Class III, IV and V. We identified the presence of chronic lesions (A/
C and C) and mixed type (Class III/IV+V) as histological findings indica-
tive of poor renal prognosis. By analyzing 372 cases of LN registered to
Japan Renal Biopsy Registry (J-RBR), we also found that mixed type
comprises 20% of all cases, and whose proportion becomes higher
among cases with repeat biopsies. Since the repeat biopsy is generally
applied to patients with refractory or relapsing LN, this finding is consis-
tent with our notion that mixed type is a Class with poorer prognosis. It
would be critical how these patients are managed. In this lecture, I will
overview the recent progress in treatment of LN as well as the progress in
lupus pathogenesis and diagnosis.
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Diagnosis and treatment of drug-induced lung disease
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Drug-induced lung disease (DILD) is defined as an adverse clinical
event which supports a link between a drug and a respiratory adverse
event. The link is suspected when a drug caused a particular clinical
event, however its proof may be difficult to obtain. The diagnosis of
DILD depends on this relationship. Current diagnostic criteria are, 1.
There should be a history of drug exposure, 2. Clinical phenotype should
conform to earlier observations with the drug, 3. Etiology of lung disease
other than drugs should be ruled out, 4. Improvement should follow dis-



continuation of suspected drugs, 5. Symptoms should recur on rechal-
lenge. In real clinical settings, cases to fulfill all five criteria are limited
and many fail to prove the causal relationship, then clinicians have to
make a reasonable inference. Defining clinical phenotype by evaluating
clinical course, imaging, pulmonary function, blood testing, fiberoptic
bronchoscopy, should be considered with a meticulous medication histo-
ry. Differential diagnosis, therefore, depends on ruling out of non- DILD
such as idiopathic interstitial pneumonias, infection, airway diseases and
heart failure. Treatment of DILD is introduced when a clinician suspects
that the etiology of lung disease may be due to drug (s) taken. In a case of
clinical phenotype is mild, (A) Observe the clinical course by withdraw-
ing the suspected drug. If a patient is thought to be moderate, (B) Admin-
ister corticosteroid; 0.5-1.0mg/kg of prednisolone (PSL), then taper PSL
gradually (corticosteroid maintenance therapy). In case of severe disease,
showing respiratory distress or PaO2 less than 60 mmHg, (C) methyl-
prednisolone of 500-1,000mg pulse therapy should be performed and fol-
lowed by the corticosteroid maintenance therapy. The result of treatment
should be reconsidered for the diagnosis. A high index of clinical suspi-
cion is required, and coupling of the diagnosis and treatment remains of
value in DILD.
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Progress in treatment of rheumatic diseases and reproductive medi-
cine has made it possible for more patients to have children. Active dis-
ease in patients with rheumatoid arthritis (RA) and systematic lupus ery-
thematosus (SLE) tend to bring poor outcome of pregnancy. We have to
strive to let outcome be good using medicine in safe. Many of RA pa-
tients in remission are capable to stop the medication after conception be-
cause RA tend to improve during pregnancy. SLE patients have to contin-
ue medication throughout of pregnancy. We have to pay attention to the
teratogenicity in the Ist trimester and to the fetal toxicity in the 2nd and
the 3rd trimester. SLE has tendency to have pregnancy complications as
preeclampsia and intrauterine growth restriction especially with antiphos-
pholipid antibodies syndrome. The rate of having anti-SS-A antibodies in
patients with SLE is 40%. About 1% of fetus of mothers with anti-SS-A
antibodies developed to congenital heart block. The method to predict or
prevent CHB has not be established. We would like to introduce the find-
ings produced by the research team for surveillance, the research program
of the Japan Ministry of Health, Labor and Welfare, concerning the preg-
nancy outcome of mothers positive for anti-SS-A antibodies and an-
tiphospholipid antibodies.
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Visualization of skin immune responses
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Varieties of immune cells orchestrate cutaneous immune responses.
To capture such dynamic phenomena, intravital imaging is an important
technique and it may provide substantial information that is not available
using the conventional histological analysis. Multiphoton microscopy en-
ables the direct, three-dimensional, and minimally invasive imaging of
biological samples with high spatio-temporal resolution, and it has now
become the leading method for in-vivo imaging studies. Using fluorescent
dyes and transgenic reporter animals, not only skin structures but also
cell- and humor-mediated cutaneous immune responses have been visual-
ized. In this forum, I will introduce recent findings in cutaneous immune
responses in mice and skin structures in some skin diseases using two-
photon microscope.
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Basic immunology for rheumatologists
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Recent advance in the development of molecular-targeting drugs
have changed the concept of treatment for rheumatic diseases. In addi-
tion, molecular targeted drugs have opened the door to studying and un-
derstanding the pathogenesis underlying these diseases. Therefore, it is
becoming important to understand basic immunology to choose the prop-
er therapy for a variety of patients. In this lecture, I overview the concept
of basic immunology for rheumatologists.
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The classification criteria of rheumatoid arthritis (RA) were revised
in 2010, which got closer to diagnostic criteria. The classification criteria
work for the formation of the patient group to be analyzed, while the di-
agnostic criteria are to be considered for individual patient. The specifici-
ty of the revised RA classification criteria is entrusted by the requirement
of differential diagnosis before stepping forward to the scoring system.
The validity of the revised criteria in Japanese RA patients was confirmed
by the subcommittee of the Japan College of Rheumatology, which listed
several diseases to be differentially diagnosed: menopausal disorder, os-
teoarthritis, polymyalgia rheumatica, peripheral spondyloarthritis, sys-
temic lupus erythematosus, parvovirus B19 infection, adult Still’s dis-
ease, etc. The differential diagnosis procedures include an interview,
physical examinations, blood tests, and imaging tests with the under-
standing of the strength and weakness of each. The interview may reveal
the onset mode and the temporal change of the symptoms and it provides
information of currently subsided symptoms and those hard to be exam-
ined. The examination of the joints is indispensable for the understanding
of the current disease status and a future prediction. Around 70 joints
must be examined, at least on the first visit. The joint swelling is different
from bony protrusion and from subcutaneous edema with the mobility.
We should examine for the presence of joint manifestations such as syno-
vitis as well as tendon, muscle and skin disorders. The check for the in-
flammatory reactants and autoantibodies predominates in the blood tests,
as well as the exclusion of possible infectious diseases. Recently, joint
examination by ultrasound and MRI have been widely used. Ultrasound
is particularly useful at the time of the first visit of patients by prompt
identification of the presence of synovitis, tenosynovitis and the crystal
deposition.
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Primordial cartilage serves as skeletal templates during development
that sustain the embryo bodies. It gives rise to two types of cartilage,
growth cartilage and articular cartilage, after birth. Growth cartilage is
where the bone grows in children, and its dysfunction due to genetic mu-
tations cause dwarfism and skeletal malformation, conditions called skel-
etal dysplasia. Articular cartilage covers the ends of bones and provides
shock absorption and lubrication to diarthrodial joints. Injury and degen-
eration of articular cartilage cause joint pain during motion, leading to
osteoarthritis in adults. The conditions that compromise growth cartilage
or articular cartilage are poorly understood, and curative drugs are not
available. iPS cell technologies are beginning to be used to study these
cartilage diseases. We have been developing a method in which human



iPS cells (hiPSCs) are differentiated toward chondrocytes, the cells that
constitute cartilage. We are generating effective and safe hiPSC-derived
chondrocytes as regenerative medicine technology to treat defects in ar-
ticular cartilage and sustain healthy joint function. The goal is to use
these chondrocytes in clinical tests. In a separate project, we have gener-
ated hiPSC-derived chondrocytes from patients with skeletal dysplasia.
FGFR3 chondrodysplasia such as achondroplasia is caused by a gain-of-
function mutation in the FGFR3 gene. We found that chondrocytes de-
rived from hiPSCs generated from patients suffering from FGFR3 chon-
drodysplasia produce abnormal cartilage that reproduces the pathology of
the diseases and thus offers an iPSC-based disease model.
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As the skin is one of the most commonly affected organs in rheumat-
ic diseases, various cutaneous manifestations are observed. These skin
symptoms indicate useful clinical information. First, as skin symptoms
are frequently observed at the early stage, they provide a great clue to the
diagnosis. Skin manifestations can be classified into disease-specific and
non-specific. While disease-specific manifestations are of no doubt use-
ful, non-specific findings are no less informative since they can be major
symptoms in early stages or in mild forms. Secondly, skin manifestations
are not only important in the diagnosis but also in the evaluation of dis-
ease activity. Some cutaneous symptoms of rheumatic diseases are corre-
lated with disease activity, whereas others do not. Thus, it is critical to
judge these symptoms precisely. It is also important to differentiate skin
eruptions related to rheumatic diseases from those unrelated. It is espe-
cially important because patients with connective tissue diseases often
develop drug eruptions and cutaneous infections. This lecture will pri-
marily deal with systemic lupus erythematosus, systemic sclerosis, and
dermatomyositis, and explore what we can read from skin rashes of pa-
tients with rheumatic diseases.
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The patients with collagen-vascular diseases such as rheumatoid ar-
thritis (RA) have been treated with glucocorticoids. Since disease-modi-
fying anti-rheumatic drugs (DMARDs) are necessary to change the natu-
ral history of disease course, methotrexate (MTX) has developed as
DMARDs and now widely recognized as an anchor-drug for RA. In Ja-
pan, MTX was approved in 1999 for RA with the maximum dose of 8mg/
week it was up to 16mg/week since 2011. In other collagen-vascular dis-
eases including systemic lupus erythematosus, mixed connective tissue
disease, and vasculitis syndrome, MTX are widely used to control syno-
vitis and/or to reduce the dose of glucocorticoids. On the other hands, we
still have problems with MTX. How should we maximige the efficacy
and reduce the side effects? We need both the standard treatment algo-
rithm and individualization. We can accept the rapid escalation and high
dose strategy. In Japan, 6 to 8mg/week MTX is started with increment of
4mg/week over every 4 weeks, targeting the tolerable maximum dose at
12 weeks. The efficacy of MTX with such strategy is outstanding not
only in clinical but also in structural point of view. However, less than
50% of the patents can’t use 16mg/ week MTX, in part through the dose-
dependent side effects such as stomatitis, epigastric discomforts, and ele-
vation of liver enzymes. In addition, some patients can achieve clinical
remission even with less than 16mg/week MTX. In order to personalize
MTX treatment, one may measure the polyglutamated MTX (MTX-PG)
in circulating RBC. I will introduce our approach to measure MTX-PG in
a prospective cohort (MAGIK) in Japanese RA patients MTX and com-
pare the MTX-PG concentration between Caucasian and Japanese. Final-
ly I will touch the issues around MTX treatment in clinical practice in Ja-
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pan.
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Epidemiological research and clinical research using epidemiological
methods have played a major part in “creating” evidence. Epidemiology
is defined as “scientific research that clarifies the frequency and distribu-
tion of various health-related events, as well as the determinants that af-
fect these (elucidation of cause and effect), that occur within a clearly
specified population”. Clinical trials evaluating treatment efficacy are
methodologically included as interventional studies within epidemiologi-
cal research. The starting point for evidence “creation” lies in clinical
questions generated from the problem consciousness of the actual field.
Clinical questions are those inquiries encountered in clinical practice by
medical practitioners and providers, and the answers to such questions
may improve patient outcomes. These questions change with new diag-
nostic methods, treatments, and medical knowledge. In order to prepare
actual research, it is necessary to have a process that refines clinical ques-
tions and further clarifies them as research questions. One could define
research questions as clarifying the greatest common denominator of
clinical questions based on individual examples and aiming for general-
ization. Fukuhara has proposed an 8-item “FIRMNESS checklist” that
aims to articulate research questions. What are meanings for clinicians to
do clinical research? There are two points to be emphasized. One is the
creation of clinical evidence which resolve unmet clinical needs, which is
primary for clinical research literally. The other is a possibility that clini-
cal research make participating clinicians to be better clinicians through
research activity. Experiences of conducting clinical research may give
clinicians better eyes to identify problems that patients are suffered, may
make clinicians to record medical data better and may improve clinicians’
communication with peers, other health professionals, patients and pa-
tient family. Namely, clinical research can create clinical evidence and
make good clinicians as well. In the lecture, I would talk about how to
design epidemiological and clinical research by introducing some exam-
ples. Furthermore, I would address to the significance that clinicians
learn epidemiologic methods to promote clinical research which is de-
rived from their keen awareness of the clinical problem.
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History of glucocorticoid clinical use was initiated by Hench to a pa-
tient with rheumatoid arthritis in 1948, resulting in a great success. Sub-
sequently, glucocorticoids have played an important role in the treatment
of rheumatic diseases, however, severe adverse events are usual, particu-
larly at high doses. Lower risk/benefit ratio in the glucocorticoid therapy
is a major target for all rheumatologists. Since glucocorticoids have a
long history in medicine, many clinical evidences have been revealed by
clinical trials. In contrast, empirical clinical uses of glucocorticoids are
still common. Thus, I will summarize basic information of clinical phar-
macology in this lecture first. I will then present important clinical notice
at the glucocorticoid use that was based on evidence or just experience.
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Treatment and prevention for the multiple drug resistant bacterial
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Antimicrobial agents are useful for the treatment for bacterial infec-
tion, but many kinds of bacteria are acquired resistance for the antimicro-
bial agents. Recently novel antimicrobial agents are limited and the de-
velopment of these agents may be difficult. Methicillin resistant
Staphylococcus aureus(MRSA) is the most popular multiple drug resis-
tant strain. The treatment of MRSA infection is developing in recent
years. MRSA is isolated from the patients in hospital, but many MRSA is
isolated form the patients with community acquired infection. Some-
times, the outbreak of multiple drug resistant bacterial infections oc-
curred in hospital and serious problem for the infection control for the
hospital. Multiple drug resistant Pseudomonas aeruginosa(MDRP) and
Acinetobacter baumanniilMDRA) are very important multiple drug re-
sistant strain because very limited antimicrobial agents are effective for
the infection of these strains. Vancomycin resistant Enterococcus (VRE)
isolated form the patients reported very few case in Japan, but sometimes
reported outbreak cases from the hospital. In this lecture, I suggest for the
treatment of the multiple drug resistant bacterial infection used the novel
antimicrobial agents and useful infection control protocol for these
strains.
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Microbiota in health and diseases

Kiyoshi Takeda'?

'Department of Microbiology and Immunology, Graduate School of
Medicine, Osaka University, Suita, Japan, 2Immunology Frontier Re-
search Center, Osaka University

Conflict of interest: None

The gastrointestinal tract is a site for colonization of bacteria, many
of which are obligate anaerobic and therefore are hard to be cultured in
vitro. Accordingly, the precise picture of intestinal bacteria remained long
unknown. Recent development of next generation sequencer enabled us
to analyze genomic sequence of intestinal bacteria as well as humans.
There are over 1,000 species of bacteria in the intestine and they are
called “microbiota”. In addition, microbiota is reported to possess over
400-fold genes (microbiome) compared to humans. These gene products
include microbiota-specific enzymes that catalyze dietary compound to
produce energy and nutrients for our body. Furthermore, development of
effector B and T lymphocytes are recently shown to be induced by micro-
biota. Thus, intestinal microbiota contributes to the maintenance of our
health. Accordingly, microbiota is involved in several disorders. Indeed,
altered composition of microbiota, which is called dysbiosis, is observed
several disorders. These include not only inflammatory bowel diseases
but also immune disorders in non-gut tissues such as rheumatoid arthritis
and multiple sclerosis. Dysbiosis is further observed in non-immune dis-
orders such as metabolic diseases and neurodevelopmental diseases.
Thus, intestinal microbiota is critically involved in our health and diseas-
es.
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Rheumatic diseases such as rheumatoid arthritis and systemic lupus
erythematosus have complex etiology, where multiple genetic and envi-
ronmental components are involved. In most rheumatic diseases, specific
alleles of HLA class I/II genes are strongly associated with the diseases,
allowing them to be the most major determinants of disease susceptibili-
ty. This suggests that the presentation of self-peptides by specific HLA
molecules is the central part of disease pathogenesis. In fact, HLA-DRBI
*04:01 and *04:05 alleles are associated not only with the susceptibility
to rheumatoid arthritis but also with the presence of anti-citrullinated pro-
tein antibodies in patients. In addition to HLA genes, genome-wide asso-
ciation studies (GWAS) have discovered many non-HLA loci for rheu-
matic diseases that showed relatively moderate risks compared to the
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HLA alleles. As some of these loci are shared among different diseases,
combination of genetic factors may determine susceptibility to individual
diseases. However, GWAS can only identify the disease-associated ge-
nomic regions, and the responsible genes and their disease causing mech-
anism are largely unknown in most of the loci. Previous Expression
quantitative trait locus (eQTL) studies that examined association between
genetic variants and gene expression levels have suggested that majority
of rheumatic disease loci (~ 80%) are eQTLs, where disease causing
variants affect expression of the responsible genes. This indicates that the
cumulative effects of quantitative differences in risk genes leads to the
onset of rheumatic diseases.
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Synovial tissues of rheumatoid arthritis (RA) include many kinds of
cells such as lymphocytes, monocyte/macrophages, neutorophils, vascu-
lar cells, and fibroblastic-like synoviocytes (FLSs). Among them, FLSs
exhibit varied morphological and functional features, appearing from
oval, spindle and dendritic shaped figures, and existing in the superficial,
upper and deeper of sublining, and deeper outer layers. Although FLSs
seem to play a central role in RA inflammation, these complexities make
it difficult to unravel the mechanisms of RA disease. Here, the character-
istics of FLSs are shown by the methods of virtual microscopy, immuno-
histochemistry, electron microscopy, and in situ hybridization. Hitherto,
FLSs have been divided into types A, B and AB based on morphological
cell shape. Type A synoviocyte has been said to originate from macro-
phage and has round cytoplasm with many cytoplasmic processes. Type
B synoviocyte originates from fibroblast and has spindle-shaped cyto-
plasm with abundant ER. Type AB synoviocyte has intermediate charac-
teristics between these two. However, there has been a report from exam-
ination of rat joint that synoviocytes are derived from monocytes. FLSs
generally express CD14, HLA-DR, and CD4dim antigens, and sometimes
CD68. However, the expression of Ki67 marker associated with cell pro-
liferation is not so remarkable, which suggests that FLSs do not prolifer-
ate in inflammatory synovial tissues but are derived from bone marrow
via blood vessels. One of the most important unresolved issues in RA is
the reason why RA inflammation persists so long. In this regard, we have
shown that many CD14+ dendritic FLSs cells enclose the plasma cells
and lymphocytes with their long cytoplasmic processes, a phenomenon
called pseudoemperipolesis. Tomography by Transmission Electron Mi-
croscope (TEM) has shown the fusion of both cell membranes, called tro-
gocytosis, which appears to be an important phenomenon for elucidating
cell function of FLS.
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Hydroxychloroquine (HCQ), originally developed as an antimalarial
agent, is approved for the treatment of systemic lupus erythematosus
(SLE), cutaneous lupus erythematosus (CLE), and rheumatoid arthritis
worldwide. HCQ has been used to treat SLE patients without organ dam-
age such as lupus nephritis for many years. Recently, HCQ is recom-
mended to use in all SLE patients because it can prevent organ damage
and improve survival. HCQ was approved for the treatment of SLE and
CLE in Japan in September 2015. The introduction of HCQ may decrease
the use of steroids and promote a standard treatment of SLE in Japan.
However, the risk associated with long-term use is not known in Japan.
Clinicians should follow the updated Japanese guideline. 1) Dosing
based on the ideal body weight (200-400mg/d) is important to avoid reti-
nal toxicity. The dose should be reduced especially in patients with renal



impairment. 2) Hypersensitivity reaction may occur especially during
the first 1-4 weeks. Hypersensitivity may mimic flare of CLE. In suspi-
cion of hypersensitivity, HCQ should be stopped immediately. Steroids
may be required. 3) Retinopathy is a rare but serious complication asso-
ciated with long-use of HCQ (usually after 5 years). Eye screening is
mandatory before starting HCQ to check underlying retinopathy or macu-
lopathy. Eye screening must be followed at least annually. Eye screening
should include all of the following: visual acuity, automated visual field,
SD-OCT, funduscopic exam, slit lamp exam, color vision test, and ocular
pressure. 4) Teratogenicity and fetal toxicity have not been reported in
human. HCQ is recommended to continue during pregnancy because of
the better pregnancy and fetal outcome.
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Gout is a crystal induced arthritis caused by over-saturated monoso-
dium urate in the peripheral joint as the result of longstanding hyperuri-
cemia. Hyperuricemia is a typical life-style related disease caused by dis-
turbance of life-style in individuals with certain genetic background.
Clinical positioning of gout is somewhat confusing, since hyperuricemia
is a metabolic disease and gouty arthritis is a rheumatic disease. Owing to
the acceptance of early intervention to hyperuricemia in Japan, Japanese
patients with gout have generally milder diseases. On the other hand,
management of difficult gout is a serious issue in the Western countries,
because historically sufficient treatment has not been well applied. It is
obvious that the appropriate management of hyperuricemia is crucial for
the management of gout.Recently, etiology and pathophysiology of hy-
peruricemia have been well understood by the discovery of urate trans-
porters and its genetic variants by GWAS studies, thus current strategy of
management of hyperuricemia should be considered based on these find-
ings.In the management of gout and hyperutricemia, we should consider
the accurate diagnosis and management of gout and the appropriate man-
agement of hyperuricemia. Regarding the diagnosis, recent introduction
of ultrasound imaging greatly improved the accuracy of the diagnosis.
Regarding the treatment, evidences have been accumulated to show that
sufficient long-term management of hyperuricemia is resulted in prevent-
ing gout flare and inhibiting the progression of renal damage. Thus, ‘Treat
to Target strategy’ to keep serum urate level to less than 6.0 mg/dl has
been proposed. Furthermore, we have now many therapeutic options of
drugs by the addition of novel xanthine oxidase inhibitors or uricosuric
agents.In this lecture, I would like review the current topics of gout and
hyperuricemia, and explain useful information in the daily practice of
gout and hyperuricemia to rheumatologists.
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Autoantibodies to various cellular components are the hallmark of
systemic autoimmune diseases. In polymyositis (PM) and dermatomyosi-
tis (DM), various myositis-specific autoantibodies (MSAs) are demon-
strated to correlate to specific subsets and clinical manifestation. Howev-
er, most these autoantibodies have been detected only by the complicated
immunoprecipitation (IP) method. Recently, quantitative enzyme-linked
immunosorbent assays (ELISAs) for some of these MSAs have been es-
tablished and approved to use for diagnosis of PM/DM. Anti-aminoacyl-
tRNA synthetases (ARS) are closely associated with a common clinical
manifestation, termed “anti-synthetase syndrome” including interstitial
lung disease (ILD). Anti-ARS antibodies are detected not only in PM/
DM but also in apparently “idiopathic” interstitial pneumonia. This result
suggests that anti-ARS detected in patients of ILD without myositis may
predict possible future development of myositis. Anti-MDAS (CADM-
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140) antibody is reported to be associated with clinically amyopathic DM
(CADM) and rapidly progressive ILD especially in eastern Asian popula-
tion. Anti-TIF-1y(p155/140) antibody is selectively found in classic DM
patients especially with cancer-associated adult DM, and anti-Mi-2 anti-
body is predominantly detected in patients with classic DM with favor-
able prognosis. Other MSAs such as anti-SRP, a marker of intractable
necrotizing myopathy, are also associated with specific clinical pictures,
although routine tests have not been established yet. The newly estab-
lished ELISA systems for anti-ARS, anti-MDAS, anti-TIF-1y and anti-
Mi-2 antibodies are as efficient as the standard IP assay. These systems
enable easier and wider use in the detection of MSAs in patients suspect-
ed to have PM/DM and classification of their subsets.
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It is well known that spondyloarthritis (SpA), comprehensive disease
concept including ankylosing spondylitis (AS) or psoriatic arthritis (PsA),
exhibits various similar symptoms and response to the therapeutic medi-
cine. SpA is roughly classified in axial SpA which is mainly involved
sacroiliac joint or spine like AS, and in peripheral SpA which is involved
peripheral joints like PsA or reactive arthritis. Since even PsA sometimes
shows axial symptoms, we should not think that these two are totally dif-
ferent, but they are overlapped. This classification is important from the
viewpoint of not only symptoms but also response to the medicine. The
classification criteria and the treatment recommendation have been made
in each. SpA presents various symptoms, such as arthritis of spine and
limbs, enthesitis of Achilles’ tendon, dactylitis, skin symptom like psoria-
sis, inflammatory bowel diseases such as Crohn disease or ulcerative
colitis, uveitis, precedence infection like urethritis by the chlamydia.
Since it is well known that association with HLA-B27 is high, it is very
important to check the family history. The existence of the inflammatory
back pain, which develops by 45 years old and continues more than three
months, is a key to doubt axial SpA. Axial SpA shows good response to
NSAIDs, the variety of symptom is sometimes relieved naturally without
medication, and only small radiographic changes are seen for years. It is
hard to distinguish axial SpA from mere lumbar pain or herniation of
lumbar disc. It is important to confirm whether the inflammation is seen
or not in sacroiliac joint or spine by MRI. When inadequate response to
NSAIDs is seen in peripheral SpA, we consider the treatment with
DMARDs next and biologic at third. However, in axial SpA, biologics
come next. We can use TNF inhibitor, IL-17 inhibitor, and IL-12/23 in-
hibitor for SpA. Since PDE-4 inhibitor is under development, we will
have more choices in future.
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Rheumatoid arthritis (RA) is an immunological disease that causes
proliferation of synovial tissue leading to joint destruction, and decreases
quality of life of affected patients. Previous studies demonstrated higher
incidence of malignant lymphoma (ML) in patients with RA compared to
general population: standardized incidence ratio (SIR) of 2 to 3 in the
meta-analysis and SIR of 4 to 6 in Japanese epidemiological studies. Pa-
tients with Sjogren syndrome and systemic lupus erythematosus also
have higher risk for ML in common with RA. Methotrexate (MTX) is
widely used as an anchor drug for RA in Japan as well as worldwide.
Treatment with MTX improves signs and symptoms, inhibits progression
of joint destruction, and increases quality of life in patients with RA. It
also yields better vital prognosis and decreases risk for cardiovascular



events. MTX-associated lymphoproliferative disorders (MTX-LPD) has
been reported since around 1990 and its clinical and pathological charac-
teristics gradually has come into clear view. MTX-LPD includes a wide
range of pathological diagnosis from hyperplasia to ML. In WHO classi-
fication of tumours of haematopoietic and lymphoid tissues (IARC Press,
2008), MTX-LPD appears on the list of ‘Other iatrogenic immunodefi-
ciency-associated lymphoproliferative disorders’. The higher incidence
of ML in patients with RA irrespective of the use of MTX entails impor-
tance of proper diagnosis and treatment of MTX-LPD in patients with
RA. Assessing incidence, clinical characteristics and risk factors of
MTX-LPD, especially ML, and taking measures to this adverse drug re-
action is definitely a pressing task to improve medium- to long-term
prognosis of Japanese patients with RA.
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Much of Japanese rheumatologists has only notice of a disease name
as fibromyalgia (FM), moreover they have a negative concept for FM and
attitude of refusing the management of FM patients. From 2003, Japanese
Ministry of Health, Labor and Welfare (MHLW) organized the study
group for research on FM in Japan, thereafter, the study group is showing
epidemiological various clinical and basic medical findings of FM in Ja-
pan. In this instructive lecture, the following findings obtained from the
study group of MHLW would be described; clinical epidemiological find-
ings of FM in Japan, pathophysiological studies containing by brain im-
aging study of PET-CT using "*FDG (abnormalities in domain of default
mode network system) or specific ligand ("'C-PK11195) of activating mi-
croglia (neuroinflammation), autoantibody (anti-VGKC antibody) analy-
sis, neuro-physiological examination (loss of off-set phenomenon), socio-
psychological basis of juvenile FM, medical economic indicators
(QUALY, DALY et) and developing clinical guideline (revised by
GRADE system).for the management of Japanese FM patients (including
juvenile FM). It would be clarified that development of curative manage-
ment based on the pathogenesis of FM, as well as good recovering of
ADL/QOL, for the eradication of FM, further strategic studies for FM
should be done by the Japanese study group of MHLW.
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Primary immunodeficiency (PID) is a group of disorder in which part
of immune system is missing or functions improperly. Patients with PID
exhibit various symptoms and signs that arise from affected immune cells
and systems. PID is usually genetic, categorized into nine groups; and
has at least 250 disorders. More than 350 responsible genes have been
identified so far. The major symptom of PID is susceptibility to infec-
tion. In fact “10 warning signs of PID” developed by Jeffery Modell
Foundation show clinical features caused by infection as important signs.
PID also includes “disorders of immune dysregulation”(eg. FoxP3 defi-
ciency and AIRE deficiency) and “autoinflammatory diseases (AID)”.
Autoimmune lymphoproliferative disorder is a representative disease in
the former category and sometimes resemble SLE. AID should be consid-
ered when one sees Juvenile idiopathic arthritis or sarcoidosis in infancy
and childhood. In addition, common variable immunodeficiency (CVID)
categorized in “predominantly antibody deficiency” exhibit autoimmune
manifestation upon aging; and about 40% of the CVID patients develop
autoimmunity. It is reasonable to guess that the autoimmunity is caused
by defective immune regulation in CVID patients. In fact, some CVID
patients show defect or dysfunction of regulatory T cells, regulatory B
cells, or other regulatory cells. Recent advances in high throughput ge-
netic analysis, accessible human gene databases, and development of

S38

mathematical tools for genetic data analysis led to identification of new
responsible genes. Such disorders include ADA2 deficiency in polyarthri-
tis nodosa, CTLA4 haploinsufficiency in CVID, and LRBA deficiency
that shows defective CTLA4 induction. Many PID are now known to
show autosomal dominant inheritance with low penetrance rate or are
sporadic. These data indicate mutation or rare variant of a gene in PID
could underlie at least a part of pathogenesis of rheumatic disorders.
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The foot is most frequently affected by rheumatoid arthritis. Even if
activity of rheumatoid arthritis is well controlled by biologics, activity of
daily living in some patients is severely limited by foot pain. Mild foot
deformities or synovitis in few joints causes pain at a walk. The benefit
has a big not only patient satisfaction but also medical care economy
without increasing drugs if we can operate patients with minimum inva-
sive surgery. Recent advancement of orthopaedic surgery in the foot and
ankle field will be mentioned in this lecture. For the forefoot, we treat pa-
tients aiming at joint preservation as much as possible. Our study showed
that morphological characteristic in rheumatoid hallux valgus are similar
to general hallux valgus. Therefore, osteotomies should be indicated for
rheumatoid hallux valgus, if articular cartilage did not much affected. For
the midfoot and hindfoot, we can treat lesions using arthroscopic or en-
doscopic approach with benefit of progress of the arthroscope technology.
Perfusion and traction work well for obtaining good arthroscopic views.
Arthroscopic synovectomy is indicated for synovitis in not only the ankle
but also Chopart joint, the hallux MTP joint and tenosynovitis around the
ankle. On the other hand, terminal stage of foot deformities are difficult
to be treated by drugs even if the paradigm shift of the treatment occurs.
There are lesions to require resection arthroplasty and arthrodesis, and to-
tal ankle replacement still more. For the sever forefoot deformities, MTP
arthrodesis or resection arthroplasty is performed. Partial tarsal fusions
are selected for limited parts of tarsal joints. In addition, ankle fusion or
total ankle arthroplasty is chosen for the ankle in terminal stage. A bal-
anced treatment system of orthopedics treatment and systemic control by
drugs is necessary for patient satisfaction.
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Appearance and spreading of antibiotic resistant organisms are ev-
erywhere in the world. In Japan, we have still problems of MRSA in the
hospital and also recent epidemiological data demonstrated increase of
community-associated MRSA (CA-MRSA) not only in healthy individu-
als but hospital-admitted patients. Not many, but we experienced several
outbreaks of multiple drug resitant Pseudomonas aeruginosa and Aci-
netobacter baumannii infections. Recetntry, carbapenem-resistant Entero-
bacteriaceae (CRE) is becoming a topic because there are several reports
of growing numbers of CRE outbreak in Western countries. The most
important point and characteristics of antibiotic resistant organisms are
an increase of community-associated antibiotic resistant organisms, such
as CA-MRSA and CRE, which mean the successful acquisition of antibi-
otic resistance and virulence. Also the introduction of biologics and
growing numbers of cases applied brought a huge impact on infectious
diseases in those patients. Generally, biologics increase a risk and fre-
quency of several infectious diseases, such as mycobacterial and fungal
infections. Also modification of host defense systems by biologics is re-
ported to sensitiazes those indivisuals to pneumoia, particularly to Legio-
nella pneumonia. In this lecture, the topics of infectious diseases, such as
antibiotic-resistance and emerging/re-emerging infectious diseases, will
be reviewed. In addition, epidemiology, characteristics and pitfalls of in-
fectious diseases frequently observed in biologics-associated infections
will be discussed.

MTE2

Clinical approach and management of MTX-LPD in RA patients
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Recent studies have highlighted LPD, especially in patients with
RA, and most LPDs are thought to be caused by MTX. The background
of patients with RA, such as the duration of RA and MTX therapy and
the total dose of MTX, appears to have no effect on the pathogenesis of
LPD development. Various LPDs including B, T, and NK phenotypes oc-
cur, and often present atypical features. LPD regression after MTX with-
drawal is seen in 40% of all MTX-LPD cases, and lymphocytes play an
important role in this phenomenon. There are 3 distinct clinical patterns
according to LPD regression pattern; regressive, relapsed, and persistent.
Patients with regressive MTX-LPD have better overall survival than that
of patients with the other 2 patterns, and DLBCL is a common pheno-
type. In contrast, relapsed LPD often flares up within a year after MTX
withdrawal, and the ratio of Hodgkin lymphoma is higher compared to
that in the other 2 patterns. Before development of LPD, patients with re-
lapsed LPD often have high fever, lymphadenopathy, and elevated levels
of LDH and sIL-2R in serum. In patients with persistent LPD, various
LPD phenotypes are seen. Although persistent LPD often shows response
to chemotherapy, delayed diagnosis leads to a long exposure to MTX, re-
sulting in a poor prognosis. The age and the levels of LDH, CRP, and
sIL-2R in serum are significantly important prognostic factors. Recent
data supposes that EBV influences the pathogenesis of MTX-LPD, how-
ever, the mechanism underlying the pathogenesis of EBV is still uncer-
tain. The contribution of anti-RA medication other than MTX toward
LPD development is not clearly defined. Accumulating facts emphasize
that tentative MTX cessation is important for patients with high fever,
lymphadenopathy, and elevation of CRP/LDH levels; furthermore, care-
ful follow-up is required for the elderly and for patients with poor perfor-
mance status,
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Early diagnosis and treatment in systemic sclerosis
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Currently, there are no practical guidelines for patients with systemic
sclerosis (SSc) because of lack of treatment modalities with high level of
evidence and highly variable clinical presentation among patients. To
treat SSc patients in routine clinical practice, it is essential to know natu-
ral history of the disease. Since acute exacerbation is rare during the
course of SSc except renal crisis, future organ involvement and prognosis
can be predictable in most cases based on detailed clinical evaluations at
diagnosis. In addition, early detection and treatment is crucial for SSc pa-
tients since functional impairment is hardly reversible once normal tissue
architecture has been replaced by fibrotic scarring tissue. In this regard,
patients with Raynaud’s phenomenon with nailfold capillary changes
and/or SSc-related anti-nuclear antibodies should be regarded as SSc
even in the absence of apparent skin thickness. This session is aimed to
understand how to predict future outcomes in SSc patients by presenting
typical case scenarios.
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A Practical Guide for Diagnosis and Treatment of Idiopathic Inflam-
matory Myopathies
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The idiopathic inflammatory myopathies, polymyositis (PM) and
dermatomyositis (DM) are systemic connective tissue disorders charac-
terized by chronic inflammation in skeletal muscle and involvement of
multi-organs. The pathogenesis of these heterogeneous diseases is un-
known, but appear to mediate an autoimmune disorder that culminates in
the tissue damage. In recent years, autoantibodies directed against various
cellular constituents have been found specifically in patients with PM/
DM. Especially, it has been noted that these myositis- specific autoanti-
bodies are closely associated with distinct clinical features and therefore
significant tools for diagnosis, patient classification as well as predict of
signs, symptoms of myositis, response to treatment, and prognosis. This
session will review recent findings and progress on clinical and laborato-
ry aspects of PM/DM, including clinical significance of myositis-specific
autoantibodies and comprehensive therapeutic strategies for intractable
pathological conditions. Finally, the clinical issues to be resolved as well
as challenges in the patients with PM/DM will be discussed interactively,
providing useful information and tips in the daily practice of rheumatic
diseases for the participants in the session.
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Treatment of intractable ANCA associated vasculitis
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ANCA associated vasculitis (AAV) includes microscopic polyangiitis
(MPA), granulomatosis with polyangiitis (GPA) and eosinophilic granu-
lomatosis with polyangiitis (EGPA). Recent developments of diagnostic
methods and immunosuppressive treatment remarkably improved the
clinical prognosis of AAV. However, Immunosuppressive treatment-resis-
tant or frequent-relapse AAV indicates that AAV is still one of the intrac-
table diseases. Steroid pulse and/or intravenous cyclophosphamide pulse
therapy (IVCY) are the first line treatment for patients with serious AAV.
Rituximab, anti-CD20 positive B cell monoclonal antibody, has been
covered by insurance, for the management of refractory or severe relaps-
ing GPA and MPA, since 2013 in Japan. Rituximab is increasingly used
as a remission induction agent. Recently, several non-controlled studies



have suggested that rituximab may be useful as remission maintaining
therapy in AAV. However, randomized trials showed that rituximab has
similar severe side effects with cyclophosphamide. Intravenous Immuno-
globulin therapy for EGPA and targeted biologic treatments, including
several monoclonal antibodies and C5a receptor (CD88) blockade for
AAV, have been reported. This lecture summarizes current information
regarding the treatments for AAV. At the end of this meeting, participants
will understand clinical characteristics and new treatments strategies for
AAV.
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Clinical significance and interpretation of the autoantibody testing in
systemic autoimmune diseases
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Connective tissue diseases (CTD) including rheumatoid arthritis (RA)
are well known as systemic autoimmune disorders because high tiers of
autoantibodies (auto Abs) are frequently observed in sera from CTD pa-
tients. Actually, lots of auto Abs, of which clinical significance is clearly
identified, are examined in clinical practice. 1) Auto Abs associated with
disease diagnosis Anti-CCP Abs in RA and anti-Sm and dsDNA Abs in
systemic lupus erythematosus (SLE) are ‘marker Abs’. These Abs are
highly specific and included in the international classification criteria. 2)
Auto Abs associated with specific manifestations Anti-aminoacyl tRNA
synthetase (ARS) Abs including anti-Jo-1 are recognized in polymyositis/
dermatomyositis (PM/DM). Patients with anti-ARS Abs, however, often
show the similar clinical manifestations (anti-synthetase syndrome),
which consist of fever, Raynaud’s phenomenon, polyarthritis, and inter-
stitial pneumonia (IP) in addition to myositis. Anti-UIRNP Ab is one of
the critical risk factors for pulmonary arterial hypertension. 3) Auto Abs
associated with severe clinical disorders Anti-melanoma differentiation-
associated gene 5 (MDAS) Abs are closely associated with life-threaten-
ing IP especially in clinically amyopathic DM. Also, anti-transcription in-
termediary factor 1-y(TIF1-y) Abs are linked to the cancer-associated
DM, so clinicians should check the malignancy before an immunosup-
pressive treatment. 4) Auto Abs associated with disease activity Titers
of anti-DNA Abs and MPO/PR3-ANCA correlate with disease activity in
SLE and ANCA-associated vasculitis, respectively. Such auto Abs may
be repeatedly determined during the remission induction treatment. In
the present seminar, we can discuss the best way to interpret the autoanti-
body testing according to the International recommendations for the as-
sessment of autoantibodies to cellular antigens referred to as anti-nuclear
antibodies (ARD, 2014).
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Practicing sonographic assessment of synovial inflammation
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Musculoskeletal ultrasound visualizes low-echoic synovial infiltra-
tion (i.e. synovial hypertrophy) and abnormal blood flow which accom-
panies synovial hypertrophy (i.e. synovial Doppler signal) and determines
the presence/absence and the severity of synovitis, tenosynovitis, and
bursitis. However, sonographic assessment has pitfalls as other clinical
measures do and needs training and experience. The accurate assessment
of synovitis is possible only when clear images are acquired and a certain
knowledge and understanding of joint anatomy and ultrasound physics
are necessary to acquire clear images. Pitfalls can be present in each pro-
cess of machine/setting, image acquisition, or interpretation and may
cause either false-negative/underestimation or false-positive/overestima-
tion. In this session, these factors related to pitfalls will be presented with
representative ultrasound images and how to avoid them will be dis-
cussed.

S40

MTES

Juvenile idiopathic arthritis (JIA) in the biologic era. How is it diag-
nosed and treated? Is it different from RA?
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JIA is a chronic disease characterized by joint inflammation of un-
known cause which occurs before 16 years of age. It affects about 1 indi-
viduals in every 10,000 Japanese children; the incident is about 1/40 of
RA. Therefore, JIA is not a rare disease and adult rheumatologists may
encounter a child with JIA at the first referral. The diagnosis of JIA is
difficult because there are no specific laboratory tests. RF and/or ACPA
are negative in JIA except for RF positive polyarthritis. CRP or MMP-3
sometimes remains normal range due to small amount of synovial inflam-
mation. Therefore, diagnosis should be made based on careful physical
examination with excluding other arthritic diseases in children. Treat-
ment strategy for JIA has been established by Pediatric Rheumatology
Association in USA, EU, and Japan. Methotrexate (MTX) is a major
treatment option for polyarticular JIA. Weekly MTX with dose of 10 mg/
m?/w is minimum to obtain the maximum efficacy; the dose is almost
equal to adult RA due to rapid excretion from kidney in children. Polyar-
ticular JIA patients resistant to MTX need to add biologic agents to pre-
vent the progression of joint damage. At present, tocilizumab, etanercept,
and adalimumab is approved for use, and the clinical study for abatacept
is now undergoing. For systemic features of systemic JIA, glucocorticoid
(GC), the most effective anti-inflammatory drug, is the major therapeutic
option. This subtypes of JIA patients frequently develop to fatal condition
such as macrophage activating syndrome (MAS) in active stage of dis-
ease, therefore, GC is used as the first line therapy. Tocilizumab is initiat-
ed in systemic JIA patients in case they are refractory to GC therapy or
have serious side effects of GC. Prognosis of JIA has dramatically im-
proved by newly developed biologic agents. Rheumatologists in the bio-
logic era should aware that major cause of poor prognosis of JIA is not
due to disease severity but due to the delay or inappropriate treatment.
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Rehabilitation for the patients with rheumatoid arthritis
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Aim of the rehabilitation is to let the peoples with any disabilities
live as usual humans by diminishing or compensating the difficulties in
daily life. Protraction of RA induces the disorders of joint function. As a
result, activities of daily living (ADL) are deteriorated, which yields the
limitation of social participation. Functional disorders have once devel-
oped, a plural number of it make disabilities worse. Therefore, along their
disease activities and progressions, RA rehabilitation includes the various
kinds of approaches such as patient education, exercise therapy, applica-
tion of splints and utilization of long-term care insurance in order to pre-
vent the progression of these problems. Recently, the high effectiveness
of biological agents such as TNF blockers for RA is revealed and the goal
of RA treatment is the achievement of functional and structural remission
following clinical one. When the clinical remission has been successfully
introduced by the biological agents, the problems confronting the execu-
tion of rehabilitation might be reduced. However, even if RA patients



have achieved their clinical remission by biological agents, joint destruc-
tion might progress rapidly by overuse of it when it had been damaged
beyond the moderate stage. It seems that similar troubles such as tendon
rupture during exercise may be observed in upper extremities. In conclu-
sion, it must be emphasized that the execution of more prudent and ap-
propriate rehabilitation are very important even in the time of biological
agents mainly used for RA patients. To understand the rehabilitation for
RA, follows are prepared. 1. To understand the impairments, disabilities
and handicaps due to RA and the clinical usefulness of rehabilitation ap-
proach for the locomotor disorders. 2. To advice the way of home-based
exercise and protection for joint damage in daily life to RA patients. 3.
To make the simple splint or insole for relieving the pain due to RA.

MTE10

How to manage the refractory RA patients?
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Prognosis of RA is improved after introduction of biologic DMARDs
(bDMARDs) since the proportion of RA patients in clinical, functional
and structural remission is proved to increase. However, some of the RA
patients still remain to be refractory toward remission. In addition, physi-
cians are eager to predict the mid to long clinical response at earlier op-
portunity. In general, RA patients at entry with high disease activity tend
to be refractory. Even in the RA patients treated by bDMARDs, there is a
relation of clinical response at 3 months with that at 1 year. The presence
or titer of RF/ACPA, although some not verified by large-scale study or
meta-analysis, is found to associate with the efficacy of some bD-
MARD:s. These findings may help the decision-making of physicians.
The clinical indices such as DAS28, SDAI, CDAI and HAQ are the prin-
cipals, however, the imaging tools such as US and MRI may accurately
reflect the refractory status in some cases. Furthermore, physicians expe-
rience the difficulty for treatment if T2T therapeutic strategy is not fully
introduced to the RA patients. These cases include infection, pulmonary
complications, renal disturbance, HBV carrier or those previously ex-
posed to HBV. The guidelines or recommendations published by JCR/
ACR/EULAR are quite useful to select the DMARDs in such cases. In
particular, physicians take care of the elderly RA patients since they tend
to have more complications. The safety profile of DMARD:s is attached
in such cases. Introduction of remission is difficult in advanced RA pa-
tients, therefore, the target may be changed to low disease activity. Spe-
cial concerns are also necessary toward the management of RA, during
pregnancy and those who wish pregnant. In this MTE, the above-men-
tioned items will be discussed.
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Treatment of difficult SLE
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SLE is so heterogeneous in the expression of symptoms and organ
damage that it might be viewed as a syndrome instead of a disease. Un-
derlying pathophysiology is immune complexes formation composed of
mainly nuclear antigens and the corresponding autoantibodies. Immune
complexes are delivered via blood stream to virtually all organs in the
body and this accounts for the diversity of organ involvement. What is
difficult SLE? There is no definition of it. In each organ involvement, the
pathology spans from very slight to very severe, and severe involvement
is always difficult treating. As a speaker of MTE in the JCR meeting, I
select, arbitrarily, 1) lupus nephritis, 2) neuropsychiatric SLE, and 3) anti-
phospholipid antibody syndrome as difficult SLE. 1) Kidneys are small
and they weigh ~0.3 kg, albeit, they receive ~25% of cardiac output.
Therefore, they receive ~50 times more blood supply per weight com-
pared to the other organs in the body, plenty of blood. Organs receiving
more blood supply are more susceptible to inflammation caused by im-
mune complexes delivered by blood stream. To mitigate lupus nephritis,
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immune complexes must be reduced in amount. To do so, immunosup-
pressant is usually employed along with glucocorticoid as a base drug.
Cyclophosphamide has been the mainstay of immunosuppressant. Myco-
phenolate mofetil Ewas recently approved for the treatment of lupus ne-
phritis in Japan, which gave us a stronger armamentarium and the method
to prevent adverse effects incurred by cyclophosphamide. 2) NPSLE is
very difficult in diagnosis in the first place because it spans real organic
brain damage caused by SLE to mood change caused by treatment drugs.
Infection may be the cause of neuropsychiatric symptoms. Treatment can
not be accomplished without the help from psychiatrists. Lastly 3) anti-
phospholipid syndrome comes, which is the cause of biological false pos-
itive in serological test for syphilis. Catastrophic is the severest form and
often fatal.
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Examination of joints in rheumatic diseases
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The roles of serological tests including anti-cyclic citrullinated pep-
tide antibody and images including articular echography or magnetic res-
onance are getting larger in diagnosing rheumatic diseases. However,
these tests and images cannot be performed at any time and in any place.
The basic way of making diagnosis is to listen to patient’s complain care-
fully and then examine patient thoroughly by using physician’s eyes,
ears, and hands. It is important to make diagnosis and judge disease ac-
tivity for rheumatologist based on those clinical findings and supplement-
ed by the results of blood tests and images. In diagnosis, it is important
to evaluate whether pain, stiffness or swelling which patient complained
come from joint or other tissues such as muscle, tendon or enthesis and
coexisting skin lesions. Other joints in addition to 28 joints are need to be
examined for redness, warmness, swelling, tenderness, and range of mo-
tion. Sometimes patient feels swelling of joint before physician can cap-
ture. In such condition, re-examination after a certain period interval may
help to detect findings. Physician must pay attention to patients’ response
by seeing their face not to the examination cause pain and try to make
good relationship with patient. It is also important to understand the con-
dition that patient stands and aim of patient to visit physician. Clinical
findings must be written in chart definitely and precisely. In this session, I
would like to convey how to examine rheumatic joints to young rheuma-
tologists.
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Rheumatic diseases of the elderly
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As for an important disease, theumatoid arthritis (RA), the vasculitis
syndrome, the polymyalgia rheumatica (PMR), the dermatomyositis, and
the systemic sclerosis, etc. are enumerated in the differential diagnosis of
senior citizen’s rheumatic diseases. Rheumatologists may more frequent-
ly encounter elderly patients with rheumatic diseases due to longer life
expectancy than before. There are elderly onset arthritis patients whose
rheumatoid factor and anti-CCP antibody were both negative at baseline.
Differential diagnosis between seronegative RA and PMR is not easy and
is still challenging for many rheumatologists. Moreover, serious compli-
cation and bone destruction were developed over the period of the short
time of a part of senior citizen. The diagnostic and treatment are promptly
requested. There are very important diseases with PMR, RA and micro-
scopic polyangitis as senior citizen’s unknown fever and the an uncertain
cause of the CRP high titer. How to diagnosis and treat such diseases? In
this seminar, those topics will be discussed among the participants.

MTE14
Mechanisms and management of chronic musculoskeletal pain
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Musculoskeletal pain is defined as an unpleasant sensory and emo-
tional experience. Thus pain is always subjective and experience it in
one’s brain. Concerning about popular chronic musculoskeletal pain,
such as “chronic low back pain”, medical providers usually pay careful
attention to local organic issues (eg. Joint deformities, inflammations
etc.) and conventional bio-medical approaches (use anti-inflammatory
drugs, nerve block, joint/spine surgery, etc.) are chosen for the treatment.
Beside, recent chronic pain researches revealed that chronic pain condi-
tion is a complex condition and it obtains organic factors as well as psy-
cho-social factors. Also brain neuroscience technology clarified that acti-
vation of pain associate default mode network and pain memory in
patients with chronic musculoskeletal pain conditions. Multidisciplinary
approaches are necessary for analyze chronic pain conditions and team of
specialists in anesthesiology, psychiatry and orthopedics as well as the
relevant paramedical professionals are essential to provide diagnosis and
therapeutic options. Therapeutic strategy is based on a cognitive-behav-
ioral approach, and patients are taught about methods for restoring physi-
cal function and coping with pain, mostly with drugs and exercise thera-
py, so that any pain present does not impair function and the patient can
reintegrate into society.
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Essentials of radiologic imaging of chest diseases in patients with RA
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Patients with RA are frequently complicated with a wide variety of
chest diseases, such as pulmonary infection (e.g. bacteria, tuberculosis,
non-tuberculous mycobacterium, Pneumocystis), interstitial lung diseas-
es, bronchiectasis, and drug-induced lung diseases. Accurate diagnosis
and proper management for those complications are challenging for not
only rheumatologists but also pulmonologists.Respiratory symptoms are
non-specific with regard to diagnosis, therefore importance of chest im-
aging, particularly chest X-ray films and CT scans, should be empha-
sized. It is recommended that rheumatologists have basic knowledge of
analyzing chest imaging. In this program, I would like to share essentials
of imaging of chest diseases and present actual chest X-ray films and CT
scans commonly seen in patients with RA. Specifically, the audience will
be able to learn about nuts and bolts of reading chest X-ray and CT scans.
I am looking forward to having this interactive program with you.
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Examination method and treatment of the rheumatoid foot
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Although the introduction of powerful antirheumatic drugs has dra-
matically improved the treatment of rheumatoid arthritis (RA), many pa-
tients still experience progressive joint destruction. Painful forefoot de-
formities are prevalent in 80-90% of patients with RA, many of whom
undergo surgery to treat them. Surgeries for the rheumatoid foot, includ-
ing joint-preserving surgery, have been widely performed in Japan. How-
ever, in many cases, conservative therapy might have been effective if the
physicians had previously noticed the foot deformities. One of the rea-
sons for the failure to diagnose foot deformities is that scales evaluating
28 joints to determine the disease activity, such as the DAS28, do not in-
clude the foot and ankle. As a result, the disorders of the foot and ankle
have been neglected. Indeed, I experienced a case in which foot surgery
was finally performed, even though the patient’s DAS28 indicated the
maintenance of clinical remission over a long period. On the other hand,
there are some patients who experience treatment delays due to the physi-
cians’ lack of knowledge of the various treatments for the rheumatoid
foot, even though the physicians are aware of the progression of the foot
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deformities. To reduce such unfortunate cases, this presentation includes
the following topics: (1) The critical points of clinical examination of the
rheumatoid foot, (2) Conservative treatment that anybody is able to per-
form, (3) The timing of the consultation from the internist to the ortho-
pedic surgeon, and (4) The latest developments in foot surgery for the
rheumatoid foot.
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Perioperative management for patients with rheumatoid arthritis
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A multidisciplinary approach is required to care for patients with
rheumatoid arthritis (RA) in the perioperative period. In preparation for
surgery, patients must have a respiratory risk assessment performed due
to the high risk of lung disease in patients with RA. Rheumatologists
have to assess the perioperative patient using chest radiography, spirome-
try, blood gas analysis and sometimes CT scan. Renal functions often
decrease in long-standing RA patients. It is necessary for assessment re-
nal function to use GFR and/or CCr. After total hip/knee arthroplasty, the
use of small molecular weight heparin or Factor Xa inhibitors is recom-
mended to prevent thromboembolism. However, anticoagulants are con-
traindication when the value of CCr of patient is below 30ml/min. RA
can involve the cervical spine with important implications for periopera-
tive management, particularly positioning for anesthesia. Rheumatolo-
gists must be aware of the risk of cervical instability which may be as-
ymptomatic. If performed, radiology imaging should include at least
flexion-extension views of the cervical spine. Methotrexate is widely
considered the cornerstone of RA management. Cohort studies did not
demonstrate any difference in perioperative infection between those who
continued or discontinued methotrexate. JCR guideline for the manage-
ment of rheumatoid arthritis 2014 demonstrates that discontinuation of
MTX is not necessary in the perioperative period. On the other hand, in
some reports comparing patients who used traditional DMARDs versus
TNF-a inhibitors, there was an increased risk of surgical site infection
(SSI) with TNF-a inhibitors. JCR guideline demonstrates that biological
DMARD:s slightly increase the risk of SSI, and recommends the discon-
tinuation of biological DMARD:s in the perioperative period. In this op-
portunity, I would like to talk about the knack and pitfalls of periopera-
tive managements for patients with RA.
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The recent epidemiological studies revealed that the one fourth of the
reasons for requiring special assistance or nursing care in elderlies is cur-
rently the locomotive disorders. Osteoarthritis of the knee (knee OA), as
well as the osteoporotic fragility fractures and the spinal canal stenosis
due to spondylosis, is the one of three major locomotive disorders those
are related to the requiring special assistance or nursing care in elderlies.
The knee OA is an age-related progressive joint disease, which is charac-
terized primarily by cartilage degradation. However, the subchondral
bone, meniscus, synovium and ligament, in addition to the cartilage, have
been known to be also involved in the pathophysiology of knee OA. OA
is an increasingly important public health concern, as the prevalence of
the disease is increasing with the aging of society, and is one of the repre-
sentative age-related chronic motor organ diseases responsible for the lo-
comotive syndrome. The ideal management of knee OA is illustrated as



a sequential, pyramidal approach. While it has been estimated that there
are 25 million people with radiographic knee OA, it has been speculated
that eight million have knee pain. Among the patients with painful knee
OA, eighty-five thousand cases of total knee arthroplasty (TKA) are cur-
rently being performed each year in Japan. The concept of locomotive
syndrome should therefore be promoted to allow for the earlier identifica-
tion of patients with symptomatic knee OA to prevent the development of
locomotive syndrome by providing adequate pain relief. Moreover, the
development of pathophysiology of knee OA should be promoted to fa-
cilitate the earlier identification of asymptomatic knee OA and the devel-
opment of novel treatment methods including in new drugs and interven-
tions. In this session, based on the evidence found recently by the
clinical researches, I’d like to focus broadly on from the pathophysiology
to the treatment of knee OA.
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Drug-induced liver injuries (DILIs) may develop in patients receiv-
ing immunosuppressive therapy, whereas the therapies could not done in
patients with liver damage. Glucocorticoids were the most frequent
causative drugs for DILIs; serum ALT levels increase immediately after
the intake, but may attenuate then later due to spontaneous attenuation of
fatty liver. Also, methotrexate may provoke DILIs frequently in a dose-
related manner, but such DILIs were well controlled via methotrexate
dose-reduction and/or folic acid supplementation. It should be noted,
however, that any drugs may cause liver damage. Patients with liver
damage were diagnosed as having DILIs according to the criteria by
JDDW2014 and histological findings on liver biopsy specimens. HBV
carriers and patients with previously resolved HBV (prHBV) infection
should receive immunosuppressive therapies in accordance with the
guideline for HBV reactivation. In patients with prHBV infection, serum
HBV-DNA are scheduled to be measured depending on serum anti-HBc
levels as well as duration after the initiation of therapies. Entecavir
should be administrated when serum HBV-DNA levels increased to 1.3
Log IU/mL or more. Tenofovir is not recommended since renal injuries
and/or hypophosphatemia might develop. The prospective study to modi-
fy the guideline was initiated considering economic issues. Patients with
HCYV infection were recommended to receive DAA therapies, since liver
function improves following HCV eradication. Ribavirin and/or DAASs
as NS3/4A protease inhibitors, NSSA inhibitors and a nucleotide-type
NS5B inhibitor are administrated in combination for 12 weeks depending
of HCV genotypes, NS5A-RAVs, renal and cardiac diseases and under-
ling drugs intake, and HCV eradication can be achieved in almost all pa-
tients. Such therapies were not allowed for decompensated patients.
Thus, we conducted the clinical study to improve liver function in such
patients by B-RTO procedures.

MTE20

Total joint arthroplasty for rheumatoid elbow and fingers

Keiichiro Nishida

Department of Human Morphology, Okayama University Graduate
School of Medicine, Dentistry and Pharmaceutical Sciences

Conflict of interest: None

The clinical course of rheumatoid arthritis (RA) has dramatically im-
proved over the past decade with new treatment strategies and introduc-
tion of biologic DMARDs. However, significant number of patients still
requires surgical reconstruction of elbow joints, as well as small joints in
the hand because of functional impairment and change in patients’ body
image. In the current workshop, the surgical technique for AVANTA sili-
con implant arthroplasty for MCP joint will be presented. The mainstays
of the soft tissue reconstruction are centralization of central slip (Wood),
ulnar intrinsic release, and repair of radial collateral ligament. For swan-
neck deformity without severe joint destruction at PIP joint, Modified
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Zancoli method is a useful option. Total elbow arthroplasty (TEA) is an
established procedure and satisfactory long-term survival rate has been
reported. Modern implant designs are linked and unlinked. In the current
workshop, surgical procedure for TEA by alumina ceramic elbow (JACE)
will be presented. The management and repair of the triceps tendon and
medial collateral ligament preservation are important points in surgical
approach. Resection of bony spur extending from sublime tubercle, and
release of anterior capsule contribute the improvement of postoperative
elbow extension. Further, rotational alignment in the setting of humeral
and ulnar component is a key point to avoid the edge loading, and to ob-
tain the longer survival rate of the implant.

MTE21

The therapeutic strategy for polyarticular damages in RA patients
Naoki Ishiguro, Toshihisa Kojima

Department of Orthopaedic Surgery, Nagoya University Graduate School
of Medicine

Conflict of interest: Yes

Rheumatoid arthritis (RA) is a chronic inflammatory disorder charac-
terized by articular joint involvement, which leads to function impair-
ment of human body. The recovery of function was gained with joint sur-
gery such as joint replacement. The recent developed therapeutic
methods may change the situation in recent onset RA patients. However,
previous studies demonstrated the various pattern of disabilities leaded to
the limitation of living life and QOL impairment in patients with estab-
lished RA patients. Even now, in clinical practice, most of RA patients
have long-standing disease and structural damage in their joints. Recon-
structive joint surgery should be needed for further improvements of
physical function for long-standing RA patients. Because the reconstruc-
tive surgery may have only the limited effects on the disabled condition
with established RA. It is very important to understand how much range
of motion (ROM) should be needed to gain better physical function in
each case. The ordinary living is supported with the variety on joint func-
tion. So the Rheumatologist should evaluate the living status of RA pa-
tients, not only the function of each joint.

MTE22

Tips for differential diagnosis of rheumatoid arthritis in daily prac-
tice

Mitsumasa Kishimoto

Immuno-Rheumatology Center, St Luke’s International Hospital

Conflict of interest: None

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 auto-
immune diseases, but is still often based on experientially-derived clini-
cal 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
autoimmune and musculoskeletal diseases, helping us to avoid both un-
der-diagnosis and misdiagnosis of RA, an otherwise treatable disease,
and emphasizing the need for early diagnosis and its differential diagno-
sis. References 1. Radner H, et al. Ann Rheum Dis 2014; 73: 114-23



Joint Symposium (Research Group Joint Sym-
posium on Intractable Vasculitis Syndromes)

JS-1

Guideline for management of large vessel vasculitis

Yoshikazu Nakaoka

Department of Vascular Physiology, National Cerebral and Cardiovascu-
lar Center

Conflict of interest: None

Large vessel vasculitis consists of Takayasu arteritis (TAK) and giant
cell arteritis (GCA) according to CHCC2012. Whereas TAK is much
more frequently observed than GCA in Japan, GCA is more frequently
observed in the western countries. Glucocorticoids (GC) remain the prin-
cipal therapy for large vessel vasculitis. These drugs suppress the clinical
signs and symptoms of inflammation when administered in moderate to
high doses, but a sizable number of patients with these conditions relapse
upon tapering of GC dose or discontinuation. Such patients require re-
treatment and high cumulative doses of GC, resulting in substantial toxic-
ity and morbidity. Thus, immunosuppressive drugs such as methotrexate,
azathioprine, cyclosporine A, cyclophosphamide and, mycophenolate
mofetil have been studied with an attempt to control the disease activity
and lower doses of GC, especially in the patients with TAK. However,
the results of the above immunosuppressive agents for the refractory pa-
tients with TAK are not still satisfactory. The pilot study using tumor ne-
crosis factor (TNF)-alpha-inhibitors such as infliximab, eternercept, and
adalimab in refractory TAK patients reported beneficial effects. In addi-
tion, interleukin-6 (IL-6) also has a crucial role in the pathogenesis of
large vessel vasculitis (LVV) including TAK and GCA, since the expres-
sion level of IL-6 has been reported to be greatly elevated in the patients
with LVV and to correlate positively with disease activity. Several recent
studies have reported that IL-6 receptor (IL-6R) blockade with the IL-6R
monoclonal antibody tocilizumab might be effective for treatment of the
patients with refractory TAK. I would like to discuss the current thera-
peutic strategy according to the guideline for management of large vessel
vasculitis.

JS-2

Japanese guidelines for the management of adults with antineutro-
phil cytoplasmic antibody-associated vasculitis

Masayoshi Harigai', Sakae Honma?, Shoichi Maruyama?®, Yoshihiro
Arimura*

'Institute of Rheumatology, Tokyo Women’s Medical University, Depart-
ment of Respiratory Medicine, Toho University Omori Medical Center,
Tokyo, Japan, *Department of Nephrology, Internal Medicine, Nagoya
University Graduate School of Medicine, Aichi, Japan, “Nephrology and
Rheumatology, First Department of Internal Medicine, Kyorin University
School of Medicine, Tokyo, Japan

Conflict of interest: Yes

Objective: Antineutrophil cytoplasmic antibody (ANCA)-associated
vasculitis (AAV) is a group of refractory diseases characterized by multi-
organ involvement and presence of ANCA in sera of the patients. AAV
encompasses microscopic polyangiitis, granulomatosis with polyangiitis,
and eosinophilic granulomatosis with polyangiitis, and physicians with
various specialty take care of patients with these diseases. To further im-
prove clinical outcomes of the patients with AAV, we have developed to-
tally-revised clinical guidelines for the disease. Methods: The new
guidelines are composed of two parts. Research Committee of Intractable
Vasculitis Syndrome are in charge of the first part and developing the
clinical guidelines using Grading of Recommendations Assessment, De-
velopment and Evaluation (GRADE) system for the clinical questions
where body of evidence is appraisable. Research Committee of Intracta-
ble Vasculitis Syndrome of the MHLW, Research Committee of Intracta-
ble Renal Disease of the MHLW, Research Committee of Diffuse Pulmo-
nary Disorders of the MHLW are collaborating in the second part to
develop a clinical manual for AAV overall. Results: We have addressed
three clinical questions: 1) which treatment regimen is recommended for
primary induction of remission?; 2) is plasma exchange recommended
for AAV with severe or serious renal failure?; 3) which treatment regimen
is recommended for maintenance therapy? Systematic literature review
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team appraised the evidence profile and the guideline development group
developed recommendations. We will introduce recommendations of
each CQ in this symposium. Conclusion: Development of clinical guide-
lines for AAV as a whole is pertinent and indispensable to standardize
treatment of the disease and to promote good health of Japanese public
because AAV shows multi-organ involvement. GRADE system assesses
values of treatments from various perspectives, but it involves an im-
mense amount of time, effort and budget.

JS-3

New treatment strategy for antineutrophil cytoplasmic antibody-as-
sociated vasculitis with rituximab

Kenji Nagasaka'?, Ken-ei Sada’, Yoshinori Komagata®*, Michi
Tsutsumino®, Masayoshi Harigai®, Yoshihiro Arimura*

'Department of Rheumatology, Ome Municipal General Hospital, Ome,
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cal and Dental University, Tokyo, Japan, *Department of Medicine and
Clinical Science, Okayama University Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences, Okayama, Japan, “First Depart-
ment of Internal Medicine (Nephrology and Rheumatology), Kyorin Uni-
versity School of Medicine, Mitaka, Tokyo, Japan, *Institute of Rheuma-
tology, Tokyo Women’s Medical University, Tokyo, Japan, Department
of Epidemiology and Pharmacoepidemiology of Rheumatic Diseases, In-
stitute of Rheumatology, Tokyo Women’s Medical University, Tokyo, Ja-
pan
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Antineutrophil cytoplasmic antibody-associated vasculitis (AAV) is a
refractory and recurrent autoimmune disease. Although glucocorticoid
(GC)+cyclophosphamide (CY) is effective as a remission induction ther-
apy, concerns exist because of refractory cases and complications such as
opportunistic infections. Maintenance therapy with GC+azathioprine
(AZA) has issues such as recurrence. Furthermore, long-term GC compli-
cations, partly depending on the dosage and long dosing period of GC,
cannot be ignored in Japan. Recently, the efficacy of GC+rituximab
(RTX) was reported in randomized controlled trials abroad. These studies
showed that GC+RTX was not only as effective as GC+CY, with a high
remission rate, but also more effective in reinduction therapy. Regarding
maintenance therapy, GC+RTX showed significantly higher remission
maintenance rate than did GC+AZA. In Japan, 7 AAV cases treated with
GC+RTX were reported. According to these results, RTX is licensed for
treating granulomatosis with polyangiitis and microscopic polyangiitis in
Japan. However, information on RTX for treating Japanese AAV patient
is insufficient due to lack of clinical trials targeting Japanese patients. Be-
sides, no postmarketing surveillance is planned, suggesting that RTX
would continue to be used without any suitable evidence in Japan. These
facts suggest the needs of evidence for treating Japanese AAV patients,
which led to this prospective cohort study conducted by the Research
Committee on Intractable Vasculitides on a strategic study group, to es-
tablish evidences for treatment guidelines on intractable vasculitis. All
AAV patients treated with RTX have been enrolled from each institution
and will be followed-up for 2 years. Various outcomes including efficacy
and safety parameters will be analyzed. Biomarkers as useful predictors
will also be searched. These plans are approved by the ethical committee
of the Kyorin University, the research headquarter. The study is about to
be launched.

JS-4

Current opinion survey for the Japanese practical guideline for AN-
CA-associated vasculitis using online questionnaire

Takao Fujii'3, Kazuhisa Nozawa??, Yoshinari Takasaki**, The Ministry of
Health, Labour and Welfare of Japan the Research Committee on
Intractable Vasculitides?

'Department of Rheumatology and Clinical Immunology, Wakayama
Medical University, Wakayama, Japan, 2Department of Rheumatology,
Juntendo University Faculty of Medicine, Tokyo, Japan, The Research
Committee on Intractable Vasculitides, the Ministry of Health, Labour
and Welfare of Japan
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Purpose. In Japan, clinical management for ANCA-associated vascu-
litis (AAV) is usually shared by some departments such as rheumatology,
pulmonary medicine, and nephrology. To date, the guideline (GL) for
management of vasculitis syndrome (JCS 2008), clinical practice GL for
ANCA-associated vasculitis (2014), and the evidence-based GL for rap-
idly progressive glomerulonephritis (RPGN) (2014) were published and
used in clinical practice. Aim of the present study is to examine the cur-
rent opinion for AAV GLs using online questionnaire and to contribute to
wide spread of the developing GL by the Research Committee on Intrac-
table Vasculitides. Methods. 1) The online questionnaire system was
used for collecting individual opinion of rheumatologists (The Japan Col-
lege of Rheumatology, 925 councilors), pulmonologists (the Japanese
Respiratory Society, 631), and nephrologists (The Japanese Society of
Nephrology, 399), who are involved in the management for AAV in Ja-
pan. 2) The best used GL, current opinions for AAV management and a
critical point for discrepancy were examined. Results. Threehundred and
thirty eight doctors answered online questionnaire. The majority was
rheumatologists (43.2%) and nephrologists (31.4%). Among 3 GLs, clini-
cal practice GL for ANCAassociated vasculitis (2014) was best used
(63.4%) not only by rheumatologists but also by pulmonologists and ne-
phrologists. Clinicians, who had a chance of consultation with other clini-
cal division regarding AAV management, often felt some discrepancies
with the immunosuppressant use (79.3%), steroid use (64.4%), and re-
mission induction protocol (59.0%). Finally, what we can do for getting
more consensus of opinion is to establish the common AAV-GL and to
make a chance of discussion about GL among AAV clinicians. Conclu-
sion. It seems important for enough consensus of some opinion discrep-
ancies to discuss the revised clinical practice GL for ANCA-associated
vasculitis in the scientific meeting with other specialities.
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EULAR Session
EUS-1

Early rheumatoid arthritis - from the window of opportunity to the
generation of management recommendations

Gerd R Burmester

Department of Rheumatology and Clinical Immunology, Charité- Uni-
versity Medicine Berlin, Free University and Humboldt University of
Berlin, Germany
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The new millennium is characterized by dramatic changes in our di-
agnostic repertoire with regard to imaging and laboratory tests as well as
new treatment modalities. Moreover, the treat to target concept has great-
ly helped in adjusting therapy, if the target of remission or low disease
activity is not reached. Now, the challenges consist of approaches to early
disease recognition and immediate treatment after diagnosis to avoid
damages. The majority of early RA patients can be identified by clinical
examination (joint counts) and by laboratory results (ACPA, RF, ESR,
and CRP). Especially anti-citrullinated peptide/protein antibodies (ACPA)
are important markers, as they are associated with more severe disease as
measured by the persistence of joint tenderness, erosions and MRI abnor-
malities, as well as extraarticular disease. They are more accurate than
rheumatoid arthritis (RF) in diagnosis (equally sensitive but more specif-
ic) and correlate with shared epitope in RF-pos. and with HLA DR3 in
RF-neg. rheumatoid arthritis. Nevertheless, rheumatoid factors are still
very important in early arthritis and are part of the laboratory tools. In
unclear cases, especially Power Doppler ultrasound and in selected cases
MRI are helpful. Patients with acute symptoms should be treated imme-
diately (analgesic and antiphlogistic therapy, glucocorticoids) while other
rheumatologic or infectious causes are excluded. Diagnostic challenges
in early arthritis are: seronegative RA, late onset rheumatoid arthritis ver-
sus acute flares of hand OA, and other rheumatic diseases with onset of
symptoms in the small and medium joints (e.g. SPA, connective tissue
diseases). Chest x-ray and abdominal ultrasound should be considered
prior to/at the beginning of DMARD treatment (coincidence of malignan-
cies and infectious diseases are not rare in early arthritis). Osteologically
based diagnostics in patients with unclear symptoms may be considered
(laboratory: calcium, phosphate, vitamin D, parathyroid hormone, TSH,
ostase, DXA in postmenopausal women) for differential diagnosis of ar-
thralgia and joint pain. A tight T2T management in all patients with early
RA and strict treatment adjustment are essential to achieve the best out-
come. In addition, early mobilization, functional and moderate strength
training as well as life style changes are part of an integrative treatment
concept which enables participation in the work force and social life
leading to well-being of most patients. This lecture will focus on novel
approaches to stay within an optimal “window of opportunity” in early
arthritis and will allude to the current EULAR activities to generate and
update management recommendations for clinically suspected arthritis,
early arthritis and rheumatoid arthritis.

EUS-2

Low-dose glucocorticoids in rheumatoid arthritis: EULAR vision
Maurizio Cutolo

Director Research Laboratories and Academic Division of Clinical Rheu-
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Inadequate production of endogenous cortisol in relation to ongoing
inflammation is recognized in chronic inflammatory conditions like rheu-
matoid arthritis (RA). Therefore, daily amounts of exogenous glucocorti-
coid (GCs) are adminstered with the intention to act as a “replacement”
therapyl. Beneficial effects of low-dose GCs in RA treatment have
achieved today a clear evidence, and from 2007 an EULAR task force
has produced several guidelines and recommendations2,3. However,
some hesitation still exists about the actual benefit-risk balance, and the
harm seems mainly related to dose and duration of GC treatment, as well
as to the patient-specific status/comorbidities. The lowest GC dosages
that are considered both efficient and with the most acceptable risk of
harm for long-term treatment of RA seem < Smg/day prednisone equiva-



lent4. Dosages between >5 and < 10mg/d may further alter the benefit-
risk balance of long-term GC therapy. In early RA, the addition of low-
dose GCs (<7.5mg/day) to DMARD:s leads to a reduction in radiographic
progression that may continue over several years5. In addition, there is
some evidence that appropriate timing of exogenous GC release/avail-
ability (night-time) may reduce more significantly proinflammatory cyto-
kine synthesis and result at least in less morning stiffness6. Indeed, EU-
LAR recommendations for the management of early RA include, as first
step, the use of low-dose GCs in combination with conventional and/or
biologic DMARDs7. However, most recent ACR guidelines for RA ther-
apy also include low-dose GCs (<10mg/day) for short-term at any time
of the disease and in presence of RA flares8. 1Straub RH. Arthritis Res
Ther 2014;16.11 2Hoes JN al. Ann Rheum Dis 2007;66:1560 3van der
Goes MC al. Ann Rheum Dis 2010;69:1913 4Cutolo M al. Arthritis Res
Ther 2014;16.S1 5Gorter SL al. Ann Rheum Dis 2010;69:1010 6 Butt-
gereit F al. Lancet 2008;371:205 7Smolen JS al. Ann Rheum Dis
2014;73:492 8Singh JA al. A&R 2016;68:1
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New insights to the pathogenesis of rheumatoid arthritis
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Recent GWAS and epidemiology studies clearly identify that host
environmental interactions critically determine initial loss of B-cell toler-
ance to citrullinated epitopes which may well be of stochastic origin fol-
lowed by a clearly genetically dependant breach of T-cell tolerance which
leads to systemic manifestations of immune dysfunction and develop-
ment of synovitis. Thereafter established disease mechanisms dominate
which include probably host innate and adaptive immune crosstalk and a
substantial component of tissue response and remodelling. In this lecture
I shall update a variety of mechanisms that mediate the chronicity events
which are the characteristic pathognomonic feature of rheumatoid arthri-
tis and highlight the strategic implications of such observations, both in
the context of new target discovery biomarker development and underly-
ing disease causative insight.
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JCR Committee on Gender Equality was established in April 2014.
The aims of the committee are promoting gender equality in the JCR so-
ciety and supporting each female or male JCR member for improving
their skills as a rheumatologist. Our committee performed questionnaires
surveys twice to gather data about what we should do to create a society
in which women’s professional value is recognized and promoted. The
JCR Secretariat emailed first questionnaires to all JCR members in Feb-
ruary 2015, and second ones to JCR certified educational facilities in
February 2016. The first ones focused on members’ (a) present profes-
sional status and satisfaction with work, (b) work—life balance, (c) career
paths as doctors, and (d) attitudes toward gender equality. Female doctors
gain full-time employment less than male in the periods of 11-25 year af-
ter graduation from medical school. Both men and women feel that fe-
male doctors cannot develop career paths equal to male doctors. They
agree the reasons contain childcare and nursing, few role models, and lit-
tle supervisor’s expectation. However, 20% of women (W) and 27% of
men answerer (M) also think that one of the factors is women's lack of
vocation and responsibility. Answers to the questionnaire of ideal per-
centage of female JCR directors and councilors are less than 10%: W
4.2%, M 3.7%; 10~20%: W 40.5%, M 47.2%; 21~30%: W 38.7%, M
32.6%; and more than 31%: W16.5%, M16.5 %. Most answerer choose
the ideal female proportion that is greater than the present one; no direc-
tor in February 2015, one director (5.3%) at present, and 8% of council-
ors. The second questionnaires in February 2016 to JCR certified educa-
tional facilities are implemented. The questionnaires are asking the
supporting systems in the facilities for gender equalities, work—life bal-
ance and career paths for doctors. We also ask responsible persons for
rheumatologist education about attitudes toward gender equality. Based
on the results, we discuss how our committee should precede with regard
to both women and men members. Increasing the proportion of female
rheumatologists may also lead to an improved work—life balance among
men.
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HLA-DRBI analysis utilizing consecutive data of rheumatoid factor
(RF) identified a genetically unique subset among rheumatoid arthri-
tis and distinct genetic background of RF levels from anti-cyclic
citrullinated peptide antibodies
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Objectives: HLA-DRBI alleles are associated with positivity and ti-
ter of anti-cyclic citrullinated peptide antibodies (CCP) in rheumatoid ar-
thritis (RA). However, fluctuations of rheumatoid factor (RF) over the
disease course have made it difficult to define fine subgroups of RA ac-
cording to consistent RF positivity and analyze genetic background of the
subgroups and the levels of RF. Here, we define RA subgroups and ana-
lyze the genetic components characterizing the subgroups and the levels
of RF. Methods: A total of 2,986 patients with RA and 2,008 healthy
controls were recruited for two-staged analyses in this study. We geno-
typed HLA-DRBI1 alleles for the participants and collected consecutive
data of RF in the case subjects. We classified the case subjects into 3
groups based on RF positivity, namely, (1) RF+ group (positive all time),
(2) RF- group (negative all time), and (3) seroconversion group (positive
or negative at least one time each across the study period). We compared
HLA-DRBI alleles between RA subsets and healthy controls and per-
formed linear regression analysis to identify HLA-DRBI alleles associat-
ed with maximal levels of RF among RA subjects showing positive RF at
least once. Results: A total of 1,532, 1,027, and 427 subjects were classi-
fied into subsets (1), (2), and (3), respectively. Shared epitope (SE) was
associated with all subgroups including RF- group in comparison with
healthy controls (p<0.0001). We found that SE was rather enriched in se-
roconversion group in comparison with RF+ group (p=0.00042). SE was
rather negatively correlated with maximal titer of RF (p=0.011). Multiple
linear regression analysis revealed this association was independent from
positivity and levels of CCP. HLA-DRB1*09:01, which reduces CCP ti-
ter, was not associated with RF levels (p=0.771). Conclusion: The sero-
conversion group has different genetic characteristics among RA. Genetic
architecture of RF levels is quite different from that of CCP.

ICW-C1-2

CIGARETTE SMOKE TRIGGERED CIRCULATING AND INFIL-
TRATING NEUTROPHIL EXTRACELLULAR TRAPS BY AU-
TOPHAGY DEPENDENT WAY IN RA PATIENTS
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Background: Cigarette smoking is proved to be an independent risk
factor for the development and progression of rheumatoid arthritis (RA).
Neutrophil extracellular traps (NETs) are a source of citrullinated autoan-
tigens and stimulate inflammatory responses in rheumatoid arthritis. Ob-
jectives: In the current study, we analyzed the formation and magnitude
of NETs from circulationg and infiltrating neutrophils, which triggered
by smoking in RA patient. Methods: Circulating neutrophils were sepa-
rated from peripheral blood of healthy volunteers (n=7) and RA patients
(n=15). Infiltrating neutrophils were separated from knee synovial tissue,
which were obtained with auto biopsy gun under B ultrasound-guided
from smoking and non-smoking RA patients. These neutrophils were in-
cubated with 0, 5, 10% cigarette smoke extract (CSE). The formation of
Nets were observed using immunofluorescence (IF), labbed by anti-
MPO/anti-H3, then autophagy were inspected by anti-LC3/anti-beclin-1.
The magnitude of Nets was detected by fluorescent quantitative assay
with PICO green. Results: Smoking RA patients showed a significant
augment of NETs in both neutrophils circulating in peripheral blood and
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infiltrating in synovial tissues, which is dramatically higher than no-
smoking patients and healthy volunteers. Meanwhile, CSE treated neu-
trophils highly increased NETs in non-smoking RA, but showed much
slightly effect in healthy volunteers. Furthermore, synovial tissues dem-
onstrated the colocalization of neutrophils with NETs and autophagy. Ad-
ditionally, autophagy was idencitified as the orchestrator of NETs forma-
tion, as shown by inhibition studies using wortmannin or bafilomycin A 1.
Conclusions: Our data show that cigarette smoke probably triggered
NETs of both circulating and infiltrating neutrophils by autophagy depen-
dent way in RA patients.

ICW-C1-3

14-3-37) is associated with immunological and structural status as
well as disease activity in rheumatoid arthritis
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Objective: 14-3-3n is a chaperon protein which is approved as a di-
agnostic marker for RA in Canada, USA, and Europe, being associated
with radiographic progression. In this study we investigated the associa-
tion of serum levels of 14-3-3n with disease activity indices and their
changes after treatments in RA. Methods: Serum 14-3-3n was quantified
in 149 RA patients prior to the initiation of therapy (BL) and at Yrl. The
patients were initiated either of ADA, MTX, TCZ, or TOFA (n=49, 23,
50, 27, respectively). 14-3-3n positivity was defined at the diagnostic cut-
off of >0.19 ng/ml. Relationship between 14-3-31 positivity and DAS28,
CDALI and SDAI categorization, as well as group differences in disease
activity measures, autoantibodies (RF, ACPA), and Sharp-van der Heijde
score were analyzed. Results: The mean age was 57 years and 86% fe-
male. The median disease duration was 51 months. 14-3-3n-positive pa-
tients had higher disease activity (median), DAS28ESR [5.62 vs. 4.77,
p=0.010], CDAI [24.7 vs 16.0, p=0.015] and SDAI [26.8 vs 18.8,
p=0.024] as well as higher immune abnormalities, RF [84.5 vs 15.5 U/
ml, p <0.0001] and ACPA [100 vs 16.9 U/ml, p=0.0002] than negative
ones. Titers of 14-3-31 significantly correlated with DAS28ESR [r=0.29],
CDAI [r=0.25], SDAI [r=0.24] and JSN [r=0.18]. Serum levels of 14-3-
3n significantly decreased from 0.70 ng/ml at BL to 0.37 ng/ml at Yrl
(p<0.0001). At BL and Yrl, 110 (74%) and 97 (65%) were 14-3-3n posi-
tive (>0.19). Among the 110 BL-positive patients, median Yrl DAS-
28ESR was significantly lower in the patients whose 14-3-3n turned to
negative (n=18) compared to the 92 patients who remained positive
(n=92) [2.0 vs 2.7, p=0.004]. Conclusions: These results indicate that
14-3-37 is potentially the triple-marker for immunological and structural
status as well as disease activity in RA. Moreover, higher 14-3-3n titers
reflect a higher disease status and may be considered for a post-treatment
changes in 14-3-3n toward negative.
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Predictive value of the multi-biomarker disease activity (MBDA)
score for flare and sustained remission in the HONOR study
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Objective: To determine the predictive value of the multi-biomarker
disease activity (MBDA) score for flare and sustained remission after dis-



continuation of adalimumab (ADA) in patients with rheumatoid arthritis
(RA) from the HONOR study[1],[2]. Methods: This retrospective sub-
analysis was conducted on 42 RA patients from the HONOR study. Pa-
tients receiving ADA and methotrexate (MTX) who maintained DAS28-
ESR remission (<2.6) for >24 weeks and who subsequently agreed to
discontinue ADA were enrolled. Clinical disease activity, functional sta-
tus, and joint damage were recorded at ADA discontinuation (baseline),
and after 24 and 52 weeks. MBDA (Vectra® DA) scores (remission, <25;
low, 26-29; moderate, 30-44; high, >44) were determined from serum
samples collected at baseline. The ability of predicting flare (DAS28-ESR
<3.2) or sustained clinical remission (SC-REM) (DAS28-ESR <2.6) by
MBDA score and patient characteristics were determined. Results: At
ADA discontinuation, all patients had DAS28-ESR <2.6 with 81% fe-
male, 69% RF+, 81% ACPA+ and 30 months mean disease duration. The
median MBDA score was 24.5 [quartile; 14.3, 30.8] with 22 (52.4%) pa-
tients in remission, 6 (14.3%) low, 9 (21.4%) moderate and 5 (11.9%)
high. At 52 weeks, flare and SC-REM were observed in 12/42 (28.6%)
and 19/42 (45.2%) patients, respectively. Rate of flare and percentage of
SC-REM by MBDA category (remission/low/moderate/high) were
13.6%/50.0%/33.3%/60.0% (p=0.033) and 63.6%/33.3%/33.3%/0%
(p=0.0066), respectively (P-value by two-sided Cochran-Armitage trend
test). Univariate regression analyses identified MBDA score, DAS28-
ESR and disease duration as predictors of flare at 52 weeks (p<0.05).
Conclusions: These findings suggest that the MBDA score could predict
flare and SC-REM in RA patients in stable clinical remission, undergoing
ADA withdrawal while maintaining MTX treatment. [1] Hirata S, et al,
ART 2013;15:R135 [2] Tanaka Y, et al, ARD 2015;74:389-395
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What blood inflammatory marker should be the most influential on
patient discomfort among rheumatoid arthritis patients treated with
Infliximab or Tocilizumab?
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Objective: In clinical setting, we often encounter patient discomfort
even though serum C-Reactive Protein (CRP) value within normal ranges
using Infliximab (IFX) or Tocilizumab (TCZ). This study was designed
to clarify what blood inflammatory marker should be the most influential
on patient discomfort among CRP normalized rheumatoid arthritis (RA)
patients treated with IFX or TCZ. Methods: We recruited fifty-three fe-
male RA patients receiving IFX (n=29) or TCZ (n=24). Their serum CRP
values were all within normal ranges (< 3 mg/L). We measured blood in-
flammatory markers as white blood cell counts (WBC), CRP, erythrocyte
sedimentation rate (ESR), matrix metalloproteinase-3 (MMP-3) and se-
rum amyloid-A (SAA) in addition to disease activity indexes as visual
analogue scale (VAS), swollen joint counts (SJC) and tender joint counts
(TJC). Among each group, Statistical analyses with Peason’s correlation
and multiple stepwise forward regression analysis were conducted to
clarify what variable is the most influential on patient discomfort mea-
sured using VAS. Result: Among TCZ, only TJC had statistically signifi-
cant positive correlation with VAS (r=0.539, p<0.01), while blood inflam-
matory markers did not have correlation with VAS (CRP: r= 0.134,
p=0.54; ESR: r=-0.161, p=0.46; MMP-3: r=0.316, p=0.14; SAA:
r=0.064, p=0.78; WBC: r=0.349, p=0.10). Among IFX, in contrast, blood
inflammatory markers as CRP, MMP-3, SAA and WBC had statistically
significant positive correlation with VAS (CRP: r=0.451, p=0.01; MMP-
3: r=0.457, p=0.01; SAA: 1=0.543, p<0.01; WBC: r=0.523, p<0.01),
though neither TJC nor ESR had correlation with VAS (TJC: r= 0.349,
p=0.063; ESR: r=0.116, p=0.55). Multiple regression analysis clarified
that SAA was the most influential on VAS among IFX. Conclusion:
Among CRP normalized RA patients with IFX, SAA, WBC, MMP-3 and
CRP were significantly correlated with VAS, though any blood inflamma-
tory markers did not correlate with VAS among RA patients treated with
TCZ.
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[Object] To assess the diagnostic values of presepsin (soluble CD14
subtype) and procalcitonin in patients with rheumatoid arthritis (RA) by
identifying those with bacterial infection [Method]During June
2014-September 2015, 126 patients with RA and 25 healthy controls
were enrolled. RA patients were divided into infection group and non-in-
fection group. Infection was diagnosed by clinical symptoms, microbio-
logical or radiographic method, and good response to antibiotics. Con-
centrations of plasma presepsin, serum procalcitonin, C-reactive protein
(CRP), and white blood cell counts (WBC) were measured and compared
in each group. [Results]RA patients included 26 patients in the infection
group, 45 patients in CRP-positive non-infection group (CRP > 0.3 mg/
dL), and 55 patients in CRP-negative non-infection group (CRP < 0.3
mg/dL). Levels of presepsin and procalcitonin in the infection group
were highest and significantly higher than those in the CRP-positive non-
infection group [Presepsin; 677.9 + 158.3 pg/mL vs 192.0 + 12.0 pg/mL
(P < 0.0001), procalcitonin; 4.052 + 1.637 ng/mL vs 0.120 + 0.032 ng/
mL (P < 0.0001)]. Both CRP and WBC count were highest in infection
group, but no significant difference between the infection group and
CRP-positive non-infection group was found for the concentrations of
CRP (P =0.21), or WBC counts (P = 0.56). According to receiver operat-
ing characteristic curve (ROC) analysis, presepsin and procalcitonin lev-
els appeared to have a higher diagnostic accuracy for infection than CRP
or WBC. For the infection group, the Sequential Organ Failure Assess-
ment Score positively correlated with the concentration of presepsin (R?
=0.307; P=0.0033), but not with that of procalcitonin (R>= 0.0034; P =
0.776). [Conclusion] Presepsin and procalcitonin may be useful to iden-
tify infection in RA patients. Presepsin may better reflect infection sever-
ity than procalcitonin.
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Objective: This study investigated the frequency of repair of bone
erosions in rheumatoid arthritis (RA) patients receiving the first biologi-
cal disease-modifying antirheumatic drugs ((DMARD). Methods: We
retrospectively reviewed clinical courses and radiographic changes of RA
patients who received bDMARD as the first biologic agent since 2009 in
Yokohama City University hospital. This study included all RA patients
that fulfilled the 2010 ACR/EULAR or ACR 1987 classification criteria
and were treated with bDMARD for longer than one year. Estimated
yearly radiographic progression of the hands was calculated by van der
Heijde-modified Sharp score (TSS). The patients who had repair of bone
erosions in any joints were defined as the repaired group, while the others
were defined as the non-repaired group. Results: A total of 67 RA pa-
tients (86.6% female, age 52.1+14.7) received bDMARD as initial bio-
logical therapy (infliximab n=18, etanercept n=10, adalimumab n=8, go-
limumab n=2, certolizumab n=2, tocilizumab n=22, abatacept n=5). TSS
was unchanged in 43 (64.2%), increased in 18 (26.9%) and decreased in
6 (9.0%) of the patients. Progression of bone erosions in any joint was
observed in 10 patients (14.9%), while repair of bone erosion was ob-



served in 4 (6.0%). There was no significant difference in the baseline
characteristics including age, gender, DAS28, and ultrasound findings be-
tween repaired group and non-repaired group. The repaired group
showed more favorable clinical responses to bDMARD therapy in com-
parison to the non-repaired group. All patients showed a good response
according to EULAR criteria. The disease duration was significantly
shorter in the repaired group in comparison to that in the non-repaired
group (p=0.025). Conclusion: The present study reveals that repair of
bone erosion is associated with early induction of bDMARD and well
controlled disease activity.
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Objectives: Joint destruction in RA includes both bone and cartilage
lesions. By X-ray examination, cartilage destruction is evaluated as a
joint space narrowing (JSN). However, joint space narrowing is not a di-
rect evaluation of cartilage. The aim of the study was to examine the fin-
ger joint cartilage by ultrasound (US) imaging and to compare it with
JSN score in relation to clinical relevance. Methods: We enrolled 27 RA
patients in low disease activity or clinical remission (DAS28-CRP < 2.7)
in this study. The cartilage thickness (CT) of metacarpophalangeal (MCP)
and proximal interphalangeal (PIP) joints of 2nd to 5th fingers was bilat-
erally visualized and measured from a dorsal view, with approximately
90 degrees flexion. In addition, JSN of finger were scored by van der
Heijde- modified Sharp method. Results: CT in MCP joints ranged from
0.0 to 0.8 mm (median 0.4 mm), and CT in PIP ranged from 0.0 to 0.4mm
(median 0.2mm), respectively. The sum of total CT from 8 fingers ranged
from 2.7 to 6.8 mm (median 4.7 mm), and there was a significant differ-
ence in CT, but not in JSN score, between male and female patients (5.6
versus 4.6, respectively, p=0.005). Importantly, CT was well correlated
with JSN (r=-0.696, p<0.001). Although CT was not correlated with age,
disease duration, DAS28-CRP, functional disability score, positivity of
rheumatoid factor and anti-CCP-antibody, CT was reduced in RA patients
with elevated serum matrix metalloproteinase-3 (MMP-3) values com-
pared with those with normal MMP-3 (3.9 versus 5.0, p=0.015). Conclu-
sion: The US method of direct visualization and quantification of carti-
lage in MCP and PIP joints can be valid and useful in RA, and our results
may support the importance of MMP-3 in the pathophysiology of carti-
lage destruction.
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[Object] Although patients often request scanning the most symp-
tomatic joints in power Doppler ultrasonography (PDUS) assessment,
there is no evidence for benefits associated with assessment of a selected
joint on demand from patients. Here we investigated whether the patient’s
subjective evaluation for the most affected joint agrees with US assess-
ment.[Methods] PDUS was performed in 8 joints, including bilateral
MCP 2, 3, wrist and knee joints, as a routine in a cumulative total of 406
RA patients. Patients declared the most symptomatically affected joint. If
the most symptomatic joint was except the routine joints, the joint was
additionally scanned. PD signals and gray-scale (GS) images were scored
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semiquantitatively from 0 to 3 in each joint. If PD or GS score of the de-
clared joint was the highest of the scores of scanned joints, the patient’s
evaluation was regarded as agreeing with US assessment.[Results] Group
A consisted of 209 patients having the most symptomatic joint among the
routine 8 joints, whereas 148 having the most symptomatic joint other
than the routine 8 joints were included in Group B. Forty-nine were as-
ymptomatic. In the symptomatic group (Groups A and B), the agreement
rates of the patient’s evaluation with PD and GS scores were 64.4% and
60.2%, respectively. The agreement rate with PD score in Group B was
significantly lower than in Group A (51.4% vs 73.7%, P = 1.9 x 10°).
The agreement rate with GS score in Group B was also significantly low-
er than in Group A (45.3% vs 70.8%, P = 1.3 x 10°). Among the cases
having positive PD score in any joints (n = 285), the agreement rate in
Group B (n = 109) was significantly lower than Group A (n = 176) (33.9%
vs 68.8%, P = 1.2 x 10®). [Conclusions] This study suggests that agree-
ment between patient’s subjective evaluation and US assessment on the
most affected joints was poor, especially in case the most symptomatic
joint was except the routine 8 joints.

ICW-C2-4
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Background; We have been prospectively investigating the course
of active RA patients by ultrasonography (US) after b/tsDMARDs being
introduced in Kyushu region, Japan from June, 2013. Methods; A total
174 RA patients were consecutively recruited from June 2013 to Septem-
ber 2015. Disease activity was consecutively evaluated by both US and
clinical composite measures every 3 months after introduction of b/tsD-
MARDs therapies. Twenty-two joints including MCP, PIP and wrist
joints of bilateral hands were assessed by grey-scale (GS) and power
Dopper (PD) US images. Results; One hundred twenty-five (52 in TNF
inhibitors, 41 in TCZ, 29 in ABT, 3 in tofacitinib) out of 174 patients,
who completed the first 6 months observation, were evaluated. In overall,
treatment continuation rate was 89.6%. Clinical composite measures and
total US scores improved significantly at 6 months. Age was older in
ABT group, bDMARDs switchers were more frequent in TCZ group, and
disease duration was shorter in TNF inhibitors group than in the other
groups. Among the baseline variables, multivariate logistic regression
analysis identified that total PD score at baseline and bDMARDs-naive
were the predictors of PDUS responder at 6 months. Conclusions; In ad-
dition to the baseline US disease activity, previous use of bDMARDs
may affect the outcome of ultrasound findings in early phase of b/tsD-
MARD:s therapies. Physicians are recommended to pay attention to this
information to consider the efficacy of b/tsDMARDs therapies.
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[Objectives| Although only a few studies have showed MRI-efficacy
of abatacept (ABT) in patients with rheumatoid arthritis (RA), there were



no prospective studies for Japanese RA patients. We performed an “MRI-
efficacy of ABT in RA patients in Kyoto”(MIYAKO) study. The aim of
this study is to evaluate MRI-efficacy of ABT in Japanese RA patients.
[Methods] This is a prospective observational study performed at our
hospital from January 2012 to April 2015. Thirty-five RA patients who
had not been received more than 1 biological agent were included in this
study. MRI of bilateral hands was performed at baseline and 12 months
(M) of intravenous ABT treatment. MRI images were scored for synovitis
(0-42), osteitis (0-138) and bone erosion (0-460) according to the Rheu-
matoid Arthritis MRI Scoring System (OMERACT-RAMRIS). The pri-
mary endpoint was change from baseline in MRI-measured synovitis
score (SS), osteitis score (OS) and bone erosion score (ES). [Results]
Thirty-one patients completed this study for 12M. The rate of SDAI re-
mission at 12M was 31%. Mean SS and OS showed statistically signifi-
cant reductions at 12M compared with the baseline (SS at baseline/12M:
17.1£7.0/11.4+£6.2 (p<0.0001), OS: 5.1+8.2/1.94£2.5 (p=0.003)). On the
other hand, mean ES showed no change throughout the study (28.2+38.6/
28.7439.2 (p=0.38)). At 12M, 94% of patients showed no progressions in
SS and OS. Reductions of ES were observed in 13% of patients, whereas
19% of patients demonstrated progressions in ES. The mean OS at 12M
of patients achieving SDAI remission was statistically lower compared
with that of patients not achieving SDAI remission (0.36+0.61/2.2+2.5
(p=0.03)). [Conclusion] This study demonstrated ABT has a strong in-
hibitory effect on joint damage reducing synovitis and osteitis and not
progressing bone erosion in Japanese RA populations.
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Objectives To clarify whether MRI bone oedema predicts the devel-
opment of rapid radiographic progression (RRP) in Nagasaki University
Early Arthritis Cohort patients with early-stage rheumatoid arthritis (RA).
Methods Early-stage RA patients (n=76) were enrolled and underwent
Gd-enhanced MRI of both wrists and finger joints. Synovitis, bone oede-
ma and bone erosion were evaluated using the Rheumatoid Arthritis
Magnetic Resonance Imaging score (RAMRIS). RRP was defined as an
annual increment > 3 at 1 year by plain radiographs and the GSS score. A
multivariate logistic regression analysis was performed to establish the
risk factors for RRP, using patients’ characteristics, serum variables, MRI
findings, therapeutic responses and regime. Results The patients’ median
age was 54.5 yrs, and their median disease duration at enrollment was 3
months. RRP was found in 12 of the 76 patients at 1 year. A univariate
analysis revealed that matrix metalloproteinase-3, RAMRIS bone oedema
score and RAMRIS bone erosion score were associated with RRP. Multi-
variate logistic regression analyses demonstrated that the RAMRIS bone
oedema score at enrollment (5-point increase, OR 2.18, 95%CI 1.32-3.59,
p=0.002) is the only independent predictor of the development of RRP at
1 year. An ROC analysis identified the best cut-off value for RAMRIS
bone oedema score as 5. Conclusion Our findings suggest that MRI
bone oedema is closely associated with the development of RRP in early-
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stage RA patients. Physicians should carefully control the disease activity
when MRI bone oedema is observed in early RA patients.
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Objectives: Physical disability becomes worse with increasing levels
of comorbidity for patients with rheumatoid arthritis (RA). However,
limited information was available on comorbidities for patients with RA
in Asian population. The purpose of this study is to investigate the preva-
lence of comorbidities for patients with RA in Taiwan. Methods: From
the Taiwan’s National Health Insurance Research Database, we conduct-
ed a nationwide cross-sectional study consisted of 14090 patients with
RA who aged >20 years and 140900 non-RA people were selected with
matching by age, sex, and low income for comparison. We identified 30
histories of diseases within recent 2 years as potential comorbidities for
RA. The adjusted odds ratios (ORs) and 95% confidence intervals (Cls)
of RA associated with comorbidities were calculated in the multiple lo-
gistic regressions. Results: Hypertension (34.0%) was the most preva-
lent disease for patients with RA and the followings were mental disor-
ders (28.6%), peptic ulcer disease (18.7), chronic obstructive pulmonary
disease (15.6%), and urinary tract infection (15.1%). After adjustment,
the top 5 significant comorbidities for patients with RA were systemic lu-
pus erythematosus (OR 12.0, 95% CI 10.4-13.8), gout (OR 2.93, 95% CI
2.77-3.10), psoriasis (OR 2.22, 95% CI 1.89-2.60), peripheral vascular
disease (OR 1.57, 95% CI 1.36-1.81), and osteoporosis (OR 1.56, 95%
CI 1.44-1.68). Conclusions: This study provided the assessment of co-
morbidities for patients with RA. Our results remind clinical physicians
to manage the comorbidities for patients with RA.
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Objective. To evaluate the costs of adverse event (AE) in patients
with rheumatoid arthritis (RA) treated with biological disease-modifying
anti-rheumatic drug (- DMARD) in Taiwan. Methods. Data of RA pa-
tients from National Health Insurance Research Database (NHIRD) were
analyzed within 1 year after the first prescription of bDMARD, to com-
pare the number of OPD/ER visits and duration of hospitalization be-
tween the patients with AEs (Case group) and without AEs (Comparison
group). AEs included tuberculosis and severe infection. AE-related costs
were also investigated. Results. A total of 2809 RA patients, who re-
ceived the first bDMARD during May 15" 2008 to December 31" 2010,
were analyzed. Characteristics of age and gender in the case (n = 77) and
comparison (n = 2732) groups were comparable. More patients in the
case group received Adalimumab (58.44%), while more patients in the
comparison group received Etanercept (51.54%). The number of OPD/
ER visits was significantly higher in the case group (Case vs. Compari-
son: 51.58 vs. 42.13, p<0.0001). The length of hospitalization stay was
significantly longer in the case group (Case vs. Comparison: 11.72 days
vs. 0.51 days, p<0.0001). In the case group, the cost on OPD/ER visits
was USD. 114.24/visit; on hospitalization was USD. 375.80/day. In the
1-year index period, the total AE-related cost on OPD/ER was USD.
84,655.42 (USD. 1,099.42/patient); on hospitalization was USD.
41,714.24 (USD. 541.74/patient). Conclusions. Patients with AEs dem-
onstrated the higher number of OPD/ER visits and longer length of hos-
pitalization stay than patients without AEs. The total AE-related cost
(OPD/ER visits plus hospitalization) per patient was USD. 1,641.16 in
the 1-year index period.
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Objectives:1. To know rate of MTX toxicity 2. To identify risk fac-
tors 3. To describe management of toxicity Methods: This retrospective
case control study used RADAR of Philippine General Hospital. All cas-
es on MTX therapy were included.Disease activity was measured via
DAS 28-ESR. Baseline characteristics,duration of MTX use, dose, con-
comitant drugs, and toxicities were noted. Specific management of events
were described. Independent t-test, Mann Whitney U (numerical data)
and Chi-square, Fisher’s exact test (continuous data) were used for analy-
sis. Results: Among 194 patients included, 25.7% had toxicity.Adverse
events included:13% hepatotoxicity, 6% GI,4% hematologic, 2% derma-
tologic, 2% pulmonary.Risk factors directly correlated with toxicity were
age (p=0.024), disease duration (p<0.001), dose (p=0.03), and duration of
use (p<0.001). Anemia and osteoarthritis were associated with MTX tox-
icity. Subgroup analysis showed GI toxicity with concomitant DMARD
use (p=0.0007), hepatotoxicity with longer disease duration and exposure
to MTX (p=0.009, 0.039). Physicians either reduced dose (52%), main-
tained MTX (26%), added other DMARD:s or biologics, or discontinued
MTX (22%). Folic acid was given to those with toxicity.
Conclusion:MTX toxicity is common in this cohort and comparable with
other data in discontinuation rate.
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[Objective] MTX-LPD is a relatively rare but well known compli-
cation among rheumatoid arthritis (RA) patients. Although the regression
of LPD after MTX withdrawal is regarded as a distinct character of
MTX-LPD and also as an evidence of lymphomagenic potential of MTX,
mechanism of regression is still unclear. Therefore, we investigated the
factors involved in spontaneous regression of LPD following MTX with-
drawal. [Methods] Whole blood sample was collected from RA patients
with MTX-LPD (n=10) (week 0; day of MTX cessation, week 4 and 12)
and clinically matched RA patients (control, n=10), and flowcytometric
analysis was performed. Patients with MTX-LPD were divided into re-
gressive LPD group (Regressive group, n=7) and persistent LPD group
(Persistent group, n=3) depending on the status of LPD at week 12. [Re-
sults] At the time of MTX cessation, number of lymphocytes was signif-
icantly decreased in Regressive group, while proportion of effector mem-
ory CD8+ T cells (EM CD8+) and Epstein Barr Virus antigen specific
CDS8+ T cells (EBV specific CD8+), Thl cells were significantly de-
creased in both groups compared to control group. After MTX cessation,
significant increase of lymphocytes and proportion of EM CD8+ and
EBYV specific CD8+, Thl cells, were observed in Regressive group, but
not in Persistent group. Whereas granulocytic myeloid derived suppressor
cell (Gr MDSC) was significantly increased in LPD group at week 0, and
significantly decreased after MTX cessation only in Regressive group,
but not in Persistent group. Proportion of Gr MDSC negatively and sig-
nificantly correlated with the proportion of EM CD8+T and NK cells.
[Conclusions] Proportion of Thl cells, EM CD 8+, EBV specific CD8+
and Gr MDSC is altered following MTX cessation and is involved in re-
gression of MTX-LPD.
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Objective: To identify the risk factors of the development and exacer-
bation of NTM infection in patients with rheumatic diseases. Methods:
Among 7013 patients with rheumatic diseases visiting Ohashi Medical
Center and Tokyo Medical Center, 20 patients were enrolled in this study
by meeting the diagnostic criteria of NTM infection by The Japanese So-
ciety for Tuberculosis and The Japanese Respiratory Society, and being
followed-up for more than 1 year. The medical records of enrolled pa-
tients were retrospectively reviewed. Results: Eleven patients with rheu-
matoid arthritis, 4 patients with vasculitis, 3 patients with Sjogren’s syn-
drome and 1 patient with dermatomyositis and systemic lupus
erythematosus for each. Mycobacterium avium complex (MAC) was de-
tected in 13 patients, M. chelonae in 2 patients and M. abscessus and
M.kansasii in 1 patient, and undetermined in 3 patients. Notably, bronchi-
ectasis was the predominant pulmonary complication which was ob-
served in 13 patients, followed by interstitial lung diseases in 6 patients.
Although a total of 7 patients ever experienced the exacerbation of NTM,
immunological state including peripheral blood leukocyte (6500+2658 /
ul versus 689242630 /ul; p=0.721) and lymphocyte counts (14224445 /ul
versus 11054345 /ul; p=0.104) and the serum IgG level (1597+485 mg/dl
versus 1183+£310 mg/dl; p=0.096) were comparable between ever and
never exacerbated patients, respectively. Conclusion: NTM infection in
patients with rheumatic diseases is likely to develop on the dysfunction
of pulmonary barrier rather than the systemic immune state.
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[Objectives] To clarify the risk factors for developing Pneumocystis
pneumonia (PCP) in patients with rheumatoid arthritis (RA) by using a
large registry of RA. [Method] We identified 64 cases of PCP among
57,768 patients with RA registered in National Database of Rheumatic
Disease by iR-net in Japan (NinJa) from 2010 to 2015. Clinical variables
of the cases were compared to the patients who did not develop PCP.
[Result] Results from the univariate analysis indicated that development
of PCP was significantly associated with older age and male sex. In a
multivariable logistic regression model, development of PCP was signifi-
cantly correlated with male sex (OR 2.16, CI: 1.18-3.83), as well as
Steinbrocker classification classII(OR 3.41, CI 1.53-8.70) and III(OR
4.25, CI 1.55-12.42). [Conclusion]Male sex is the high risk of PCP in
Patients with RA, which correlate with the results of previous studies.
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Objective: Pneumocystis pneumonia (PCP) is a serious complication
of rheumatoid arthritis (RA) patients in Japan. However, the preventive
administration of trimethoprim/sulfamethoxazole (TMP/SMX) has been
limited due to the risk of intolerable adverse events. Therefore, we exam-
ined the possible preventive effect of salazosulfapyridine (SASP) against
PCP development in methotrexate (MTX)-receiving RA patients. Meth-
ods: We conducted a retrospective case-control study of 210 RA patients
treated with MTX between January 2005 and October 2013, 61 of whom
were also placed on continuous SASP. The observation started at the
commencement of MTX in our department, and it ended at the develop-
ment of PCP or the last observation date with MTX. PCP was diagnosed
by a compatible clinical course and chest images, and the presence of
Pneumocystis jirovecii as determined by polymerase chain reaction (PCR)
or elevated serum B-D-glucan level. Results: Despite similar patient
characteristics, PCP developed in 10 of the 149 patients who did not re-
ceive SASP and none of those who did (p = 0.038 by Fisher’s exact test).
And the comparison between 10 PCP (+) and 200 PCP (-) patients con-
firmed the similarity in RA treatments except for SASP and the use of
prednisolone, although none of PCP (+) patients received prednisolone
above 5 mg/day. Conclusion: Our findings suggest a novel and conve-
nient primary prevention of PCP in RA patients.
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Objectives: Features of 1gG4-related disease (IgG4-RD) and multi-
centric Castlesman’s disease (MCD) are somewhat similar with lymph-
adenopathy, multiple organ involvement and serum IgG4 elevation. The
aim of this study was to clarify differences in clinical characteristics and
laboratory findings between the two diseases. Methods: Forty-eight pa-
tients with IgG4-RD and 32 patients with MCD in our institute were in-
cluded. Patient characteristics and laboratory data at the time of diagnosis
were retrospectively collected, and compared. Results: Patients with
IgG4-RD were older compared to MCD (57.4 vs 46.6 years, p<0.0001)
and there was no difference in gender distribution, while lymph nodes
were affected less frequently in IgG4-RD (50 vs 100%, p<0.0001), lacri-
mal glands, salivary glands and pancreas were affected only in IgG4-RD.
The levels of serum IgA and IgM were significantly lower in patients
with IgG4-RD compared to MCD (IgA: 173 vs 705 mg/dl, p<0.0001,
IgM: 84 vs 280 mg/dl, p<0.0001), however, there was no difference in
serum IgE. Although serum IgG4 was equivalent (618 vs 410 mg/dl,
p=0.356), 1gG4/1gG ratio was significantly higher in IgG4-RD compared
to MCD (0.31 vs 0.10, p<0.0001). On the other hand, elevated C-reactive
protein (CRP), anemia, thrombocytosis, hypoalbuminemia and hypocho-
lesterolemia were distinguishing to MCD. Conclusion: The involvement
of lacrimal gland, salivary gland and pancreas was unique for IgG4-RD,
and intense inflammation was the distinct characteristics for MCD. Our
findings have provided information for differential diagnosis of IgG4-RD
and MCD, and also suggested the involvement of different pathological
pathways resulting in somewhat similar clinical features.
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Objective; Our aim was to evaluate cardiac involvement in patients
with PM/DM without cardiac manifestations, assessing by CMR. Meth-
ods; Consecutive female PM/DM patients (pts) and controls without car-
diac symptoms were enrolled. Late gadolinium enhancement (LGE) was
obtained for the assessment of myocardial fibrosis. Using black blood
T2-WI, myocardial inflammation could be assessed. We compared the pts
and controls in terms of prevalence of CMR abnormalities, and explored
possible associations between CMR abnormalities and PM/DM disease
characteristics. Result; We compared sixteen females (mean age,
51.9411.0 years; seven DM, nine PM) with age, and gender matched six-
teen healthy control (mean age, 52.6+5.3 years). There were no differ-
ence of prevalence in LGE and T2-W1. LGE was detected in 8 of 16 pts
(50%). Three of 16 pts were detected not only T2-W1, but also LGE posi-
tive. T2-W1 was located in same place with LGE. There were no differ-
ence of prevalence in LGE and T2-W1 between PM (56% and 11%) and
DM (43% and 29%). Compared with controls, there were no difference
of ejection fraction (EF) (p=0.23). The main finding observed in 7 of 16
pts showed concentric remodeling that were 75% of LGE positive, and
mass/EDV were significant higher PM/DM pts than controls (p=0.006).
PM/DM pts tended to have higher NT-proBNP than controls. LGE posi-
tive was significantly correlated with concentric remodeling among PM/
DM pts (P=0.04). Anti-Jo1 antibody positive tended to be related with
LGE positive. Adjustment for disease duration, anti-Jol antibody, LGE
positive did not modified association with concentric remodeling. Con-
clusion; DM/PM pts without cardiac symptoms have a high prevalence
of cardiac abnormalities. DM/PM pts with LGE associated with abnormal
morphology, even with normal EF. Moreover, anti-Jol antibody might re-
lated with prevalence of LGE. Conflict of Interest; none declared.
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Objectives; Although acute exacerbation of ILD in CTD patients is
critical, effective therapeutic strategy has not been established. We here
assessed the relevance of serum markers to acute exacerbation of ILD in
rheumatoid arthritis (RA), ANCA-associated vasculitis (AAV) and der-
matomyositis (DMy). Methods; We retrospectively examined the asso-
ciation of various serum markers with CT scores (fibrosis score=F-score,
GGO (ground grass opacity) score=G-score) in 14 RA, 12 AAV, 12 DMy
with ILD and acute respiratory failure who were admitted to our hospital
within a decade. Results; Baseline characteristics [RA/AAV/DMy]
were: gender (M:F) [10:4/5:7/2:10], age (years) [70.2/71.4/65.1], disease
duration (months) [89.5/30.2/17.7], LDH (mg/dl) [331.6/446.2/785.1],
KL-6 (U/ml) [331.6/446.1/1574.9], F-score [1.9/1.4/1.5], G-score
[2.6/2.1/2.2](max score 3), survival rate at 90 days (%) [42.9/33.3/8.3].
Unlike RA and DMy patients, serum KL-6 levels were significantly cor-
related with F-score and G-score (1=0.71, p<0.01 and r’=0.91, p<0.01,
respectively) in AAV patients. Serum MDA-5 and anti-ARS antibodies
(PL-7) had no correlation with CT score in DMy patients. Among serum
levels of cytokines (IFN-y, TNF-a, IL-1p, IL-6, IL-12), IL-6 and IFN-y
were significantly increased and IL-6 was significantly correlated with F-
scores (r’=0.94, p=0.03) in DMy patients. Furthermore, IL-6 and IFN-y
characteristically formed statistical clustering with F-score and G-score,
respectively. Conclusion; Our results suggest that pathological process-
es of acute exacerbation of ILD are different among RA, AAV and DMy:
in AAV KL-6 is useful for interstitial or fibrotic changes, in DMy IFN-y
and IL-6 are useful markers for interstitial inflammation and fibrotic
changes, respectively. IFN-y and IL-6 are, therefore, involved in patho-
logical processes of acute respiratory failure of ILD and might be consid-
ered as therapeutic targets for fatal DMy cases.
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Background/Purpose: Inflammatory myopathy (IM) patients often
undergo intensive immunosuppressive therapies (IS) for controlling inter-
stitial lung disease (ILD). To prevent the patients from complicating fatal
infection, it is important to perceive and care high risk patients for infec-
tion. Methods: We retrospectively analyzed episodes of serious infection
among 106 IM patients with ILD who received initial treatment at 2 Yo-
kohama City University hospitals from 1993 to 2015. Episodes which
needed additional treatment for controlling infection within 6 months af-
ter starting IS were counted as ‘serious infection’. We conducted univari-
ate and multivariate analysis to extract risk factors for infection from the
clinical, laboratory and HRCT findings at baseline and therapeutic regi-
mens including accumulation amount of predonisolone (PSL). Results:
Baseline clinical data of 106 patients (female 73%, age 55+14 y.o., PM
19, DM 49, ADM 38) were as follows: CK 224 (41-10712) TU/1, CRP 0.5
(0-26.5) mg/dl, lymphocyte 1030+555/ml, albumin 3.4+0.6 g/dl. Initiate
therapies they received were mPSL pulse 73%, intravenous cyclophos-
phamide (IVCY) 41%, calcineurin inhibitor 69%, combined IS 35%, and
prophylactic ST 50%. Forty patients (38%) had 54 episodes of serious in-
fection after 40+£26 days from initiation of IS and 5 died because of infec-
tion. Respiratory site was the most common infected lesion; bacterial
pneumonia 19, lung suppuration 2, pneumocystis pneumonia 9, CMV in-
fection 15, and the others 9. The infected group showed lower albumin
and higher CRP level and more often received mPSL pulse, calcineurin
inhibitor, or combined IS compared to the other group, whereas multivar-
iate logistic regression analysis revealed that hypoalbuminemia (<3.5 g/
dl) was an independent risk factor for infection. Conclusion: We should
do appropriate monitoring, prophylaxis and early treatment intervention
for infection to manage IM patients with ILD, especially who show hy-
poalbuminemia.
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Objective: To clarify the retention rate, reason for withdrawal, fac-
tors associated with withdrawal of primary prophylaxis of PCP with ST
and incidence of PCP under immunosuppressive therapy in patients with
systemic autoimmune diseases. Methods: During Sept. 2012 and Sept.
2015, ST was administered as primary prophylaxis for PCP in 428 pa-
tients (pts) with systemic autoimmune disease under immunosuppressive
therapies according to the predefined criteria; >2 out of 3 factors ((1)
age>65, (2) use of glucocorticoids, (3) coexisting pulmonary disease) in
RA, or ether (1)PSL>1mg/kg as monotherapy or (2)PSL>0.5mg/kg with
immunosuppressants) in non-RA. Retention rates were assessed by Ka-
plan-Meier method, and factors associated to withdrawal of ST by Cox
proportional hazard model. Results: Mean duration of administration of
ST was 437 days. Among 428 pts, 69 (16%) discontinued ST, due to ad-
verse events in 49 (71%) (15 renal failure, 11 liver failure, 11 hematopoi-
etic disorder, 7 rash, and 6 others and reduction of immunosuppressive
agents in 20 (29%). In non-RA, age>65, elevated ALT>30U/1, elevated
Cr (>1.0 mg/dl in male, >0.8 in female) and suppressed platelet
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count<150,000/ul were identified as factors associated with the reduced
retention rate. Of the 69 pts who failed to continue ST, 36 were switched
to Pentamidine inhalation, 3 ware switched to Atovaquone, and 36 took
no alternative agents. No pts who could continue ST developed PCP,
whereas 4 (11%), including 3 with Pentamidine and 1 without any alter-
native agents, developed PCP. Conclusions: In this 3-years follow-up,
the retention rate of ST was 84%. In non-RA, age, liver and renal dys-
function, reduced platelet counts were associated with withdrawal of ST.
Patients who could not continue ST developed PCP at high rate. Taken
together, improved retention rate of ST and suppressed risk of PCP could
be approached by tailor-made medicine according to baseline characteris-
tics in systemic autoimmune diseases.
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[Objectives] To compare the efficacy and safety with either low dose
SMX/TMP therapy or high dose SMX/TMP therapy in connective tissue
disease with PCP. [Methods] We retrospectively analyzed 64 connective
tissue patients with PCP and allocated to low dose SMX/TMP therapy
group and high dose SMX/TMP therapy group. We defined low dose
therapy group if patients received within 6 tablet of SMX/TMP and also
defined high dose therapy group if patients received above 7 tablet of
SMX/TMP. [Results] Twenty five patients were allocated low dose ther-
apy group and thirty nine patients were allocated high dose therapy
group. The Clinical characteristics were same except for tablet and drug
dose in both groups. Median treatment interval of initiation dose was
12.3 days in low dose therapy group and 9.7 days in high dose therapy
group. Lack of therapeutic efficacy was 8% in low dose therapy group,
2.5% in high dose therapy group (P=0.55). Successful treatment rate
which indicates that patients could receive consecutive initial dose of
SMX/TMP therapy without discontinuation of the treatment failure or ad-
verse effects was 44% in low dose therapy group, 26% in high dose ther-
apy group (P=0.40). The most common treatment-limiting adverse effect
was nausea, 8% in low dose therapy group, 25% in high dose therapy
group (P=0.10). Treatment-limiting adverse effect rate was higher in
high dose therapy group (48% vs.71%), however, which was no signifi-
cant difference (P=0.06). Kaplan-Meyer method revealed that cumula-
tive persistence rate was no significantly differences between the groups
(P=0.07). Cumulative treatment-limiting adverse effect rate in low dose
therapy group was lower than high dose therapy group (P=0.04). The
overall mortality rate was 8% in low dose therapy group and 2.5% in
high dose therapy group (P=0.55). [Conclusions] Low dose SMX/TMP
therapy was as effective as high dose therapy and lower side effects than
high dose therapy in connective tissue disease patients with PCP.
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(Objective) To evaluate the usefulness of treatments and fracture
healing for bisphosphonate (BP)-associated atypical femoral fractures.
(Subjects and Methods) Nine patients (10 limbs) of AFFs were treated
from Jan. 2009 to Jun. 2014. The average age was 62 years old (36 to 86)
and all were female. Fracture site was subtrochanteric in 5 cases (6
limbs) and diaphysis in 4 cases (4 limbs). Primary diseases were systemic
lupus erythematosus (SLE) in 3, rheumatoid arthritis (RA) in 2, primary
osteoporosis in 2, polymyalgia rheumatica (PMR) in 1, and sarcoidosis in



1. Oral methylprednisolone were administered in 7 cases, 7.3 mg/day on
average. Administered BPs were alendronate in 7 cases for 4.8 years on
average, risedronate in 2 for 1.7 years. The other one was switched to mi-
nodronate for 4 years after alendronate for 1.3 years. Operative proce-
dure, time point of cease of BPs, and aftertreatment such as LIPUS (Low
Intensity Pulsed Ultra Sound) and daily teriparatide (dTPTD) were exam-
ined. When fracture line is not detected on plain X-ray (both anterior-
posterior view and lateral view), it was defined as fracture healing
(union). The union rate and duration to union were also examined. Fol-
low up duration was 1.8 years on average (6 months to 4.25 years). (Re-
sults) Intramedullary nail was performed in all cases. Of these, 2 cases
were required for revision surgery due to implant failure but they finally
achieved union. Although BP was continued until 9 months after surgery
in the first case, it was ceased preoperatively in all other § cases. LIPUS
was administered in 8 cases. dTPTD was administered in 6 cases. Frac-
ture healing was observed in 4 case (5 limbs) (union rate was 50%) and
the average duration to union was 1.75 years (6 months to 2.75 years). Of
these cases, dTPTD was administered in only 1 case. (Conclusion) Com-
pared to previous report, union rate of AFFs was not high and it took lon-
ger time to union even they were treated with LIPUS and dTPTD.

ICW-C5-2

The histomorphometric findings of fracture sites in patients with
bisphosphonate-related atypical femoral fractures:Local accumula-
tion of osteocyte necrosis and microdamage in the cortex cause atypi-
cal fractures

Naoki Kondo, Hiroshige Sano, Yasufumi Kijima, Junichi Fujisawa,
Tomotake Kanai, Takehiro Murai, Naoko Kudo, Naoto Endo

Division of Orthopaedic Surgery, Department of Regenerative and Trans-
plant Medicine, Niigata University Graduate School of Medical and Den-
tal Sciences, Niigata, Japan

Conflict of interest: None

[Objective] Microdamage accumulation was induced by long term
use of BPs in dog (Mashiba T et al, 2001). However, how high micro-
damage accumulation is associated with the occurence of AFF in human
is not clarified. The aim of this study was to explore the mechanism of
AFFs by evaluating the degree of microcracks and osteocyte necrosis in
the cortex. [Subjects and Methods] Nine AFF patients who fulfilled with
ASBMR clinical features (Shane E, et al. 2014) were registered. All were
female, age was 78 years old (66 to 93) on average. Primary diseases
were primary osteoporosis in 6, theumatoid arthritis in 2, and sarcoidosis
in 1. The fracture sites were subtrochanteric in 7, and diaphysis in 2.
Used BPs were alendronate (ALN) in 5 cases, risedronate in 2, minodro-
nate (MIN) in 1, and in the other one case, ALN was used following
MIN. The average duration for BPs exposure was 6.9 years (0.5 to 12).
At the surgery (osteosynthesis), the specimens of fracture sites were col-
lected and bulk staining were performed to detect microcracks. The crack
number (Cr.N) and mean crack length (Cr.Le) were measured. In addi-
tion, they were subjected to measure osteocyte density and empty lacuna
density after Villaneuva bone staining. [Results] Microcrack was detect-
ed in the fracture site of each specimen, suggesting the accumulation of
microdamage. On the othr hand, microcrack was never detected in callus
formation area. The average Cr. N was 49.3 (range; 7.5 to 145). The aver-
age Cr. Le was 112.2 (range; 87-152) um. Of 9 cases, 5 specimens were
evaluated osteocyte density and empty lacuna density. Of these, empty
lacuna density showed higher than osteocyte density in 3 cases (60%),
suggesting the decrease in bone metabolism. [Conclusion] In the cortex
of fracture sites, microcrack is highly related empty lacuna density. The
appearance of empty lacunae (osteocyte necrosis) can impair the healing
of microdamage and results in the occurence of BP-related AFFs.
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[Objectives] Beaking has been reported to precede atypical femoral
fractures (AFFs). The aim of this study was to identify the incidence of
bisphosphonate (BP)-related beaking (atypical femoral incomplete frac-
ture of femur) among patients with autoimmune diseases under glucocor-
ticoid treatment. [Methods] One hundred and twenty five patients with
autoimmune diseases taking BP and glucocorticoid were included and
111 patients underwent annual X-ray and serum bone metabolism mark-
ers for three years. Localized periosteal thickening of the lateral cortex in
femoral X-rays was defined as beaking. [Results] Beaking was detected
in 15 femora in 10 patients at the recruitment. In three year observation
period, the frequency of beaking was increased to 23 femora in 15 pa-
tients (three femora in two patients in the first year, three femora in a new
patient and a patient who had been detected beaking of the other femora
at the recruitment in the second year, and two femora in two patients in
the third year). A complete AFF at the location of beaking occurred in a
patient. The mean age of patients with beaking was 55.2 years old (42-
73), all of them were females and taking alendronate, the mean duration
of BP usage was 6.37 years (3.9 -8.4), and the mean prednisolone dose
was 9.4 mg/day (5-15). Ten out of 15 was patients with systemic lupus
erythematosus. Among all patients with beaking, prodromal pain was
presented in four femora of four patients. Bone alkaline phosphatase, un-
dercarboxylated osteocalcin, serum NTx, and urine deoxypyridinoline
levels were not elevated, but urine NTx was elevated in some patients
with beaking. Twelve patients with beaking discontinued taking BP after
detection of beaking. Beaking of seven femora in six patients became
dull within three years with BP withdrawal. [Conclusion] The develop-
ment of BP-related beaking was observed in eight femora in five patients
within three year observation period. BP withdrawal could affect beaking
to be dull.
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Objectives: Although the pathogenesis of spontaneous osteonecrosis
of the knee (SONK) remains unclear, medial meniscus tear has been pro-
posed as a potential etiology behind development of SONK. No informa-
tion is available on correlation between meniscal extrusion and SONK.
Our purpose was to determine association of the extent of meniscal extru-
sion with the severity of SONK. Methods: We examined 12 knees in 12
patients with a diagnosis of SONK in the medial femoral condyle. All pa-
tients were examined by X-ray and MRI that confirmed the diagnosis of
SONK. There were four men and eight women, with a mean age of 70
years (55 to 82). The stage of progression of SONK was determined ac-
cording to the radiological classification system. After measurement of
anteroposterior, mediolateral, and superoinferior dimensions of the lesion
by MR, its ellipsoid volume was calculated from the three dimensions.
The extent of medial meniscus extrusion and its degeneration and tear
were also evaluated by MRI. Results: The mean volume of the lesions in
12 patients with SONK was 2837 mm?(324 to 7464). Degeneration and
tear of the medial meniscus were found in 12 and 11 patients, respective-
ly. The mean extrusion of the medial meniscus was 6.7 mm (3.0 to 10.2).
Of the 12 knees with SONK, 2 knees showed the radiographic stage 2 le-
sions, 7 knees the stage 3, and 3 knees the stage 4. When the ellipsoid
volume of SONK lesion was compared among stages, the volume tended
to increase with the stage progression (P=0.062 by ANOVA). Medial
meniscal extrusion was likely to increase with the stage progression, al-
though no statistically significant difference was found (P=0.234 by
ANOVA). The simple linear regression of the ellipsoid volume of SONK
lesion on medial meniscal extrusion showed a significant correlation
(R=0.761, P=0.004). Conclusion: The extent of medial meniscal extru-



sion was significantly associated with the size of the lesion of SONK,
which could determine the prognosis of the disease.
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[Objective] Pregnancy, excessive corticosteroids, and autoimmune
disorders can predispose to avascular necrosis (AVN). By investigating
pregnant women with antiphospholipid syndrome (APS), our study in-
tended to find the risk factors for femoral head AVN development.
[Methods] This single-center retrospective study included patients diag-
nosed with either definite or non-criteria APS, giving birth during 2010 to
2012, and aged over 30 years at delivery. The medical records until Janu-
ary 2015 were reviewed. Their clinical presentations, disease duration,
AVN occurrence, medications, pregnancy histories, and laboratory data
were analyzed statistically. [Results] There were 43 patients included,
and apparent femoral head AVN developed in 10 (23.3%). One of them
happened at 32 weeks gestation, and the others occurred, on average,
14.9 months after delivery. The analysis of pre-pregnancy baseline fea-
tures revealed significantly higher daily doses of steroids in the AVN
group. During pregnancy, low gestational age at birth, administration of
azathioprine, steroid pulse and mini-pulse therapies, and high coefficients
of variation (CVs) of plasma D-dimer levels of the first two trimesters
were significantly associated with AVN occurring. The age, APS catego-
ries, associated diseases, levels of antiphospholipid antibodies, and cu-
mulative doses of steroids during pregnancy did not significantly differ
between the AVN and non-AVN groups. By binary logistic regression
analysis, it was a higher CV of D-dimer levels in the first trimester found
to increase the risk of AVN (p=0.03). [Conclusions] Highly fluctuating
D-dimer levels in early pregnancy may indicate APS flares requiring ag-
gressive treatment with steroids and azathioprine. Besides, active APS
can lead to preterm labor. In this study, factors related to APS activity
could predict the development of AVN of the femoral head. Further re-
search on AVN prevention for such patients should focus on the manage-
ment of APS activity.
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Objectives; B cells play a pivotal role in the pathogenesis of auto-
immune diseases. Although Syk and Btk function as key molecules in
BCR signaling, the pathological role in SLE remains unclear. Methods;
We assessed the effect of aBCR, CD40L, CpG (ligand of TLRY (Toll-like
receptor 9)) or IL-21 on B cell functions in vitro. PBMCs were isolated
from healthy subjects (HDs) and SLE patients, and p-Syk and p-Btk in B
cells were analyzed by FACS and their association with clinical charac-
teristics was assessed. Results; We found that B cell activation were
slightly induced by aBCR, CD40L, while combination with aBCR,
CD40L and CpG caused robust proliferation, cytokine production, AIC-
DA, BCL6, XBP1 gene expression and IgG production, especially in
memory B cells. A Syk inhibitor (BAY613606) abrogated these B cell
functions. Following stimulation through all 3 receptors, B cell subsets
induced marked expression of TLR9, TRAF6 and p-NF«kB, which were
again abrogated by a Syk inhibitor. tBCR, CD40L and IL-21 also in-
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duced B cell activation, which was abrogated by a Btk inhibitor (ONO-
A). Although p-STAT1 and p-STAT3 were induced by IL-21 with aBCR,
CD40L, p-STAT1 in the nucleus, but not cytoplasm, was exclusively im-
paired by a Btk inhibitor. In addition, phosphorylation of STAT1, but not
STAT3, in the nucleus was preferentially decreased in Btk-knockdown
BJAB cells after IL-21 stimulation as well as in primary B cells. Further-
more, pronounced expression of p-Syk and p-Btk was noted in B cells
from SLE patients compared with HDs and levels of p-Syk correlated
with the disease activity score such as SLEDAI and BILAG. Conclu-
sion; Our results suggest that Syk and Btk not only play a conventional
role in the regulation of BCR-signaling, but also mediate signal-crosstalk
among BCR, CD40L, TLR and IL-21 in human B cells. Phosphorylation
of Syk and Btk were pronounced in B cells of SLE, indicating the rele-
vance to pathological processes as well as a potential as treatment-target.

ICW-C6-2

Negative correlation between miR-326 and Ets-1 of regulatory T cells
in new-onset patients with systemic lupus erythematosus

Xiaoge Sun, Xiangpei Li, Jinhui Tao, Nan Xiang, Xiaomei Li, Guosheng
Wang, Xuan Fang, Chao Dai, Min Zhang, Li Jin

Department of Rheumatology and Immunology, Anhui Provincial Hospi-
tal Affiliated to Anhui Medical University, Hefei , China

Conflict of interest: None

Objectives: To analyze the relationship between miR-326 and Ets-1
mRNA levels in regulatory T cells and clinical manifestations in patients
with systemic lupus erythematosus and explore the role of miR-326 and
Ets-1 in the pathogenesis and activity of SLE. Methods: The newly diag-
nosed SLE patients who had not take glucocorticoid or immunosuppres-
sants. Inactive SLE patients had been taking prednisone 10 mg/day with
stable dose for more than 1 year, but not taking immunosuppres sants.
Regulatory T cells were purified by MACS from 20ml peripheral blood,
in which the quantity of miR-326 and Ets-1 mRNA were assessed by re-
al-time PCR. Results: The level of miR-326 was significantly higher in
regulatory T cells in SLE patients [1.95 (0.611, 6.164) ] than that in
healthy controls [0.921 (0.345, 1.879) ](p=0.023). The difference be-
tween new-onset SLE patients [6.083 (0.649, 15.074) ] and healthy con-
trols was significant (p=0.012). Significant difference of the miR-326 ex-
pression was found between new-onset SLE patients with serous cavity
effusion and that without it (P<0.05). Significant positive correlation was
found between the expression of miR-326 mRNA in regulatory T cells
with CRP and anti-C1q antibody in new-onset SLE patients. The level of
Ets-1 mRNA was decreased in SLE patients [0.355 (0.182, 0.484) ] com-
pared to healthy controls (p=0.012). The difference was also found in
new-onset SLE patients [0.198 (0.118, 0.296) ] while compared to
healthy controls. Also, the level in new-onset SLE patients was lower
than that in inactive SLE patients [0.459 (0.382, 0.495) ](p=0.001). Nega-
tive correlation was found between miR-326 and Ets-1 mRNA expression
in Treg cells from new onset SLE patients (+=-0.670 p=0.01). There was
no correlation of miR-326 or Ets-1 mRNA expression with SLEDALIL
Conclusion: The upregulated of miR-326 expression in regulatory T
cells from SLE patients may inhibit the expression of Ets-1 to participate
in the pathological process of SLE.
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[Objectives] Neuropsychiatric systemic lupus erythematosus



(NPSLE) is a serious complication in SLE. No reliable diagnostic mark-
ers for NPSLE have been identified, because of the variability of NPSLE
manifestations. Alpha -Klotho is a single-pass transmembrane protein ex-
pressed in multiple tissues, especially brain and kidneys. A reduction of
Klotho protein is known to be associated with endothelial dysfunction
and neuronal damage. [Methods] We sought to determine whether solu-
ble alpha-Klotho (s-Klotho) in cerebrospinal fluid (CSF) could be a can-
didate marker for the diagnosis of NPSLE. We retrospectively analyzed
the laboratory data, symptoms and radiological image findings of patients
with NPSLE (N=34). Patients with SLE patients (N=17), viral meningitis
(VM) (N=19), multiple sclerosis (MS) (N=15) and neuromyelitis optica
(NMO) (N=16) were included as controls. The s-Klotho level in the CSF
of each subject was measured by enzyme-linked immunosorbent assay.
We conducted univariate and multivariable competing-risks regression
analyses to determine the predictive factors for diagnosing NPSLE. We
also evaluated a cutoff value of s-Klotho for the diagnosis of NPSLE by
determining the receiver operating characteristic (ROC) curve.|Results]
We found that the CSF s-Klotho levels of the NPSLE patients were sig-
nificantly lower than those of the SLE. The multivariable analyses re-
vealed that lower CSF s-Klotho level (odds ratio [OR], 0.98; 95% confi-
dential interval [CI], 0.96-0.99), lower anti-Smith antibodies (U/mL)
(OR, 0.93; 95%ClI, 0.82-0.99) and higher C3 (mg/dL) (OR, 1.08; 95%CI,
1.02-1.18) were significant factors for predicting NPSLE. The sensitivity
and specificity of the CSF s-Klotho level for the diagnosis of NPSLE
were 82.4% and 94.0%, respectively at the cut-off value of 230.2 pg/
mL.[Conclusion] Our data suggested that the determination of CSF s-
Klotho levels contribute to the diagnosis of NPSLE and help elucidate
the mechanisms underlying this disease.
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[Object] Routine detection of antiphospholipid antibodies (aPL) for
diagnosis of antiphospholipid syndrome (APS) is exhaustive and burdens
the laboratory department. Recently, several studies showed 2 non-crite-
ria aPL: anti-beta2-glycoprotein I domain I IgG antibodies (aDI) and
phosphatidylserine-dependent antiprothrombin antibodies (aPS/PT), had
the strong correlation with thrombotic events in APS. We hypothesized
they could serve as an efficient screening procedure for APS diagnosis.
[Methods] This study involved a cohort of patients with autoimmune
diseases who visited our rheumatology clinic from 2005 to 2013. ADI
and aPS/PT tests were performed together with criteria aPL tests in all
patients. Diagnostic value was assessed using the Sapporo classification
criteria Sydney revision for APS. APL score (aPL-S), a quantitative diag-
nostic marker of APS, was calculated. [Results] The study comprised of
157 patients. ADI and aPS/PT (IgG and IgM) had high positive predictive
values (PPV) for APS diagnosis (1.00, 0.924 and 0.923, respectively)
among all aPL. All 21 patients positive for both aDI and aPS/PT (IgG
and/or IgM) as well as all 10 patients positive for aDI and negative for
aPS/PT met the APS criteria. The aPL-S was high (46 [34-56] and 22 [8-
26], respectively) in those patients corresponding with high prevalence of
APS diagnosis. Of the 14 patients positive for aPS/PT and negative for
aDI, 11 (79%) met APS criteria, and the aPL-S was 23 [15-37]. Of the
patients negative for both aD1 and aPS/PT, only 8%(9/112) were diag-
nosed as APS, and their aPL-S was 0. AD1 and aPS/PT could cover 82%
of the patients with APS in our autoimmune disease cohort with a false-
positive rate of 6.7%. [Conclusions] Detection of 2 non-criteria aPL
with high PPV enabled the diagnosis of APS in our autoimmune disease
cohort with a very low false-positive rate and correlated with aPL-S. The
combination of aDI and aPS/PT would make a very efficient screening
procedure for APS diagnosis.
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Objective: To investigate the clinical and immunological conse-
quences of total glucosides of pacony (TGP) treatment in patients with
Sjogren’s syndrome (SS). Methods: Forty-five patients with primary SS
participated in a randomized, double-blinded, placebo-controlled clinical
trial. Patients were assigned randomly to TGP or placebo group in a ratio
of 2:1 and followed up for 24 weeks. Clinical assessment was performed
by EULAR Sjogren’s Syndrome Patient Reported Index (ESSPRI), stim-
ulated and unstimulated salivary flow rate, Schirmer test and erythrocyte
sedimentation rate (ESR). The proportions of B cells in peripheral blood
were detected by flow cytometry. The levels of serum IL-6, TNF-a,
IFN-y and BAFF were measured before and after treatment. This trial
was registered on www.chictr.org, with the register number of ChiCTR-
TRC-12002325. Results: As compared to placebo control, the mean
(SD) for ESSPRI in the patients who got 3 to 6 score at baseline was sig-
nificantly reduced in TGP group at 18- and 24-week changed from 4.81
(0.60) to 4.15 (1.27) (P=0.012) and 4.20 (1.46) (P=0.027). Stimulated
salivary flow rate increased at week 24 from 1.80 (0.39) to 2.01 (0.51)
(P=0.031) and unstimulated salivary flow rate increased from 1.30 (0.92)
to 1.55 (0.90) (P=0.011) in TGP group, but the placebo group showed no
significant difference. ESR was decreased significantly in comparison to
the placebo group at 12- and 24-week from 40.9 (18.0) to 29.4 (12.2)
(P=0.003) and 30.4 (17.3) (P=0.024) in TGP group. The percentage of
naive B cells decreased at week 24 in TGP group from 77.34 (12.20)% to
64.59 (15.60)%(P=0.005), while memory B cells increased from 21.79
(11.97)% to 34.21 (15.48)%(P=0.006). The concentrations of TNF-a and
IFN-y decreased in TGP group at week 24 from 32.51 (26.67) to 24.22
(13.56) (P=0.017) and 10.71 (8.94) to 6.55 (4.88) (P=0.022), respective-
ly. Conclusion: TGP appears to improve the glandular secreting function
and ameliorate the inflammatory process.
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[Objectives| The aim of this study was to investigate the characteris-
tic phenotype of immune cell subsets in [gG4-RD. [Methods] Peripheral
blood mononuclear cells were obtained from 16 patients with IgG4-RD,
4 with primary Sjogren syndrome (pSS) and 23 healthy donors (HD). The
phenotype of circulating lymphocyte were defined based on comprehen-
sive flow cytometric analysis for human immune system termed ‘the Hu-
man Immunology Project” by NIH/FOCIS. The proportion of immune
cell subsets was assessed for correlations with serum IgG, 1gG4 and the
existence of extra glandular manifestations. [Results] Baseline charac-
teristics of patients with IgG4-RD were; age 60 years old, serum IgG
2735 mg/dl, IgG4 694 mg/dl. There was no difference in the proportion
of classical subset of helper T cells (Thl, Th17, and Treg) between 1gG4-
RD, pSS and HD. On the other hand, the proportions of effector T cells,
follicular helper T cells (Tth) and plasmablast were significant higher in
1gG4-RD compared to pSS and HD. Moreover, the proportion of Tth in
peripheral blood was reflected that of Tth in biopsy site. Among immune
cell subsets, Tth and plasmablast were positively correlated. Of note, the
percentage of plasmablast was correlated with serum IgG levels. Further-
more, the proportions of plasmablast and Tth were higher in patients with
extra glandular manifestations compared to patients without extra glan-



dular manifestations. After treatment with glucocorticoids, the propor-
tions of plasmablasts and Tfh decreased with improvement of clinical
manifestations. [Conclusion] These results revealed that the higher pro-
portion of Tth cells and plasmablast is characteristically observed in
IgG4-RD. The frequency of Tth was correlated with that of plasmablasts,
and the Tfh/plasmablast axis contributed to organ manifestation. Our
findings would clarify the pathogenesis of IgG4-RD through the interac-
tion between Tth and plasmablasts and suggest a potential as the thera-
peutic target of this disease.
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Chikungunya is generally considered self-limiting and has been re-
ported as non-fatal in the past. However, after the March 2005 outbreak
in La Reéunion Island, there have been several reports of unusually se-
vere complications and deaths. To date, there have been no published re-
ports of severe atypical and fatal cases of Chikungunya fever in the Phil-
ippines. We thereby present two cases that initially presented with the
usual fever, arthropathy and rash of CHIK, but during the course of their
hospital stay, their rash worsened into violaceous, vesiculobullous, and
vasculitic lesions over the extremities accompanied by edema and oligu-
ria. Rheumatologic workup and bacterial cultures were negative. Treat-
ment was mainly supportive on admission (NSAIDs, antipyretics). Hy-
drocortisone was started for arthritis refractory to NSAIDs. Pulse therapy
with methylprednisolone was started in the first case once with the ap-
pearance of vasculitic lesions, eventually given IVIG infusion as a last
resort. They both worsened with the development of acute renal failure
and cardiopulmonary collapse necessitating continuous renal replacement
therapy, vasopressor and ventilatory support. Despite intensive care, they
both succumbed to sudden wide QRS bradyarrhythmias and subsequently
died. At post- mortem, RT-PCR was positive for CHIKV Asean genotype
1 for both patients. Although it is generally self-limiting, this report il-
lustrates that CHIK can be a rare cause of vasculitis and acute renal fail-
ure. Early identification of features of severe disease with timely aggres-
sive therapy may be prudent especially in the elderly population.
Mortality with CHIK may be underreported but it should be noted that
the risk of complications increases with age. Since there is no specific
treatment for CHIK, prevention through vector control and public health
education is key.
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Objective Outcome assessment in LVV remains challenging and this
impairs patient management and the conduct of clinical studies. Previous
proposals for outcome tools have not included image, this study aimed to
develop an imaging damage score in large-vessel vasculitis (LVV) by de-
termining the optimized weight of imaging findings and to assess the dif-
ference between Takayasu arteritis (TAK) and giant cell arteritis (GCA)
and the correlation between the new imaging measure and other indices.
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Methods Ninety-six patients (41 TAK, 55 GCA) were identified. Com-
bined damage assessment scores was employed and imaging lesion in-
cluding stenosis, occlusion and aneurysm were evaluated in 25 arterial
regions with enhanced CT or MRA. Multiple regression analysis was
performed and the weight of lesions defined as a damage index. Results
We defined a damage index by multiple regression analysis and propose
the name: “Combined Arteritis Damage Score (CARDS)’; CARDS=
number of mild stenosis x 0.6 + number of moderate to severe stenosis x
1.2+ number of occlusions X 1.6 + number of aneurysms x 0.8 in 25 arte-
rial regions. As a result, median CARDS was higher in TAK than GCA
(4.1 and 0.6, p < 0.001). Conclusion We have developed a damage as-
sessment tool based on imaging in LVV of potential value to clinical
studies and patient management. And these results clarified that there are
differences in severity, although similarities in the pathology and distri-
bution of vascular lesions have led to claims that TAK and GCA are one
disease.
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Objective. Immunological etiology of polyarteritis nodosa (PAN),
necrotizing arteritis affecting medium- and small-sized blood vessels, re-
mains elusive. In this study, we investigated the characteristics of circu-
lating T-helper (Th) cells and regulatory T cells (Tregs) in PAN. Meth-
ods. Peripheral blood samples were obtained from 14 patients with PAN.
Nine patients having granulomatosis with polyangiitis (GPA) and 11
healthy individuals (HC) were enrolled as controls. Representative phe-
notypes of CD4" T cells, including Th1, Th2, Th17 cells and Tregs, were
analyzed by flow cytometry. Suppression assay of Tregs was simultane-
ously performed by evaluating the proliferation of conventional CD4" T
cells co-cultured with Tregs. Results. The number of Th cells was found
to be significantly higher in patients with PAN than in HC. In comparison
with GPA, the expression of Thl cells was higher but that of Th17 cells
was lower. Additionally, significant induction of Tregs was observed in
PAN; however, defects in suppressive ability and CTLA-4 expression
were observed. On the other hand, IFN-y and IL-17 expression in
CD4'FoxP3" cells from PAN were higher than those from HC. A signifi-
cant decrease in the frequency of Thl cells was demonstrated after im-
munosuppressive therapy in PAN; however, there were no improvements
in other phenotypes or in Treg function. Conclusion. T-helper cell ex-
pansion and Treg dysfunction are thought to be associated with the
pathogenesis of PAN. Thl cells show a response to immunosuppressive
therapy; however the persistent immune abnormalities may interfere with
complete recovery in patients with PAN.

ICW-C7-4

Cardiac, Pulmonary, Neurologic and Cutaneous manifestations of
Eosinophil Granulomatosis with Polyangiitis and their outcomes: a
Single Center Series review

Lisa Sibbaluca Traboco'??, Sandra Victorio Navarra'?3, Aileen Uy
Agbanlog'?3, Juan Javier Tayengco Lichauco'??, Jenna Marie Carpio
Carlos??

!Section of Rheumatology, 2Department of Medicine, 3St Luke’s Medical
Center, Quezon, Philippines

Conflict of interest: None

Background. Churg Strauss syndrome is a rare vasculitic disease in-
volving small blood vessels, characterized by peripheral eosinophilia,
asthma, neuropathy, & pulmonary infiltrates. Case series. We describe 8
cases of Eosinophilic Granulomatosis with Polyangiitis, aka Churg-
Strauss Syndrome, diagnosed at our institution. The mean age at diagno-
sis was 55 +/- 15 years, and all of them had eosinophilia (ranging be-
tween 13-71%), cutaneous manifestations (erythematous rashes or digital
ischemia) and neuropathy All were previously diagnosed with asthma at
a mean of 6.62 years prior to EGPA diagnosis, while five patients had



ENT or pulmonary infiltrates. Four patients had arrhythmia or heart fail-
ure. Five were positive for ANCA. All of them received corticosteroids,
while seven received cyclophosphamide therapy, half of which were giv-
en Rituximab and the other maintained on Azathioprine. All patients sub-
sequently exhibited improvement of their symptoms within 6 months of
therapy. Conclusion. EGPA has various clinical manifestations that re-
quire early recognition as well as carry morbid complications as a result
of the disease activity itself or failure to initiate early treatment.
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[Objectives] Although the efficacy of rituximab as remission induc-
tion and maintenance therapy for ANCA-associated vasculitis (AAV) pa-
tients has been recently reported, intravenous cyclophosphamide pulse
therapy (IV-CY) is still widely used for remission induction in patients
with AAV. We performed a retrospective study to detect risk factors for
the relapse after the remission induced by IV-CY. [Methods] We ana-
lyzed AAV patients treated with IV-CY between January 2009 and De-
cember 2013. [Results] IV-CY was administered in 41 AAV patients,
and 37 cases (90.2%) achieved the remission. The mean age of 36 pa-
tients with one-year observation period was 70.3 = 10 years, and the
mean eGFR was 41.4 + 29 ml/min/1.73m?. Six patients (16.7%) experi-
enced relapse of AAV, and patients with relapse were significantly older
(80.2 vs. 68.4 years, p=0.0068). Lower total CY dose group (total dose
<2g) presented significantly higher relapse rate (31.3 vs. 5.0%,
p=0.0315). Multivariate analysis with age (>75 vs. <75 years), total CY
dose, renal function (eGFR >30 vs. <30 ml/min/1.73m?) and initial glu-
cocorticoids (GC) dose (PSL >0.8 vs. <0.8 mg/day/kg) detected the old
age (=75 years) as an independent risk factor for AAV relapse (OR: 9.6),
and revealed that lower total CY dose tends to be a risk factor for relapse
(OR 10.1, p=0.0657). Infection which required hospitalization occurred
in 14 cases (38.9%). Initial GC dose was higher in infection group than
non-infection group (0.96 vs. 0.87mg/day/kg, p=0.0505), whereas there
was no difference in age or total CY dose. [Conclusions] Remission in-
duction therapy with adequate amount of CY and low-dose GC might
bring better outcomes in patients with AAV.
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Objectives. To assess the efficacy of tocilizumab (TCZ) monothera-
py for the remission induction of microscopic polyangiitis (MPA) in a
prospective single-arm, single-center, cohort, pilot study
(UMIN000011242). Methods. Eligible patients were aged between 20
and 80 years and were newly diagnosed with MPA according to Watts’
classification algorithm. Seven patients received 8 mg/kg of intravenous
TCZ fortnightly for the first two months (five courses), and monthly for
the next 10 months (10 courses). One year after TCZ monotherapy, the
patients were followed-up without any treatment. The protocol did not
permit the use corticosteroids or any other immunosuppressants. Com-
plete remission (CR) was defined as the Birmingham Vasculitis Activity
Score of 0 for at least four weeks. Results. CR was achieved in two out
of six patients (33.3%) at six months and three patients (50.0%) at 12
months. Two patients were withdrawn because of ineffectiveness at six
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weeks and flare at six months, respectively. One patient was withdrawn
for his own will after CR at three months. Four patients (66.6%) could be
kept drug-free after one year of TCZ without relapse for 5-13 months at
the last visit. Conclusion. TCZ monotherapy may be an alternative treat-
ment strategy in some patients with MPA.
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Background In RA, most specialists rely on combination of clinical
acumen and laboratory studies to make a diagnosis. The RF assay has
been used for over 50 years as part of the ACR classification criteria de-
spite its shortcomings. Thus the development of the anti-CCP as a diag-
nostic test for RA, which in initial studies showed it to be adequately sen-
sitive and specific in healthy patients and even in the presence of other
rheumatic diseases or infectious diseases. To date, there have been no
published studies on the sensitivity and specificity of anti-CCP in the
Philippines, which is the aim of this study. Methods A cross-sectional
analytical study, wherein laboratory records of patients with both RF and
anti-CCP from Jan 2012 to Dec 2013 were retrieved, then matched with
patient records. Inclusion criteria were presence of clinical synovitis in at
least one joint and if seen by a rheumatologist. A preformed data collec-
tion form comprising of demographic and clinical details was recorded.
Subjects were then scored using the 2010 ACR/EULAR RA classification
criteria, which served as the gold standard. Results Out of 334 records
retrieved, 208 subjects were included. The ACR/EULAR RA classifica-
tion criteria showed 41 cases with RA. The mean age of the group was
47+14 years, majority being female at 83.3%. The sensitivity and speci-
ficity of anti-CCP were both higher than RF assay for the diagnosis of
RA, which were 87.8% and 100% versus 68.3% and 98.8% respectively.
The sensitivity and specificity were also determined for when a combina-
tion of anti-CCP and RF tests were used which showed the following val-
ues: 60.98%, 100% respectively; exhibiting that anti-CCP alone still
fared better. Conclusion Anti-CCP is useful for the diagnosis of RA due
to its higher sensitivity and specificity compared with RF or even in com-
bination with RF assay. Therefore in a Philippine tertiary care setting, it
can be used alone as both a screening and confirmatory serological mark-
er.
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[Objective] Recently, remission has been accepted as the primary
goal of the treatment of rheumatoid arthritis (RA). The aim of this study
was to assess the factors associated with remission in Japanese patients
with RA.[Methods] A total of 305 patients with RA were enrolled in this
study. All the patients met 1987 ACR and/or 2010 ACR/EULAR classifi-
cation criteria, and visited our center between May 2014 and March
2015. Their medical records were reviewed for tender, swollen, painful
and stiff joint counts, physician’s global assessment (MDGA), patient’s
global assessment (PtGA), patient’s pain visual analog scale (Pain VAS),
health assessment questionnaire-disability index (HAQ-DI), treatments,
and laboratory data. [Results] Methotrexate, oral glucocorticoids and bi-
ological disease-modifying antirheumatic drugs (b(DMARDs) were re-



ceived by 63.6%, 17.0% and 29.8% of patient, and the remission rates by
SDAI were 49.5%. The patients achieving SDAI remission were younger,
less positive for rheumatoid factor and less treated with biological
DMARD:s. SDAI remission was significantly less achieved in elderly (age
>65, n=201) patients than non-elderly (age <65, n=104) patients (44.8%
versus 58.7%, P=0.022). MDGA was not significantly different, but PtGA
was significantly worse in elderly patients than non-elderly patients (23.5
versus 15.4).[Conclusion] The composite measure of RA disease activity
and remission criteria should be prudently applied in daily clinical prac-
tice for elderly patients.
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Objectives: Rheumatoid arthritis (RA) causes profound impacts on
pain, functional capacity, quality of life and work capacity. Among them,
a decline in work capacity is critical for patients’ lives, family income
and social costs. In this study, we aimed to identify factors associated
with work and activity impairment in Japanese patients with RA. Meth-
ods: All RA patients aged >18 years in our institute were included in this
study. Demographic and clinical characteristics, and work and activity
impairment measured using Work Productivity and Activity Impairment
Questionnaire (WPAI) were cross-sectionally collected from their medi-
cal records. In employed patients, logistic and linear regression analyses
were performed to identify associated factors for absenteeism, presentee-
ism, and activity impairment. Results: A total of 1,274 RA patients were
included. Their mean age was 62.2 and 85.7% were female. The mean
DAS28 was 2.63 and the EQ5D was 0.77. Among 451 employed patients,
absenteeism, presenteeism, and overall activity impairment were 5.2%,
52.7% and 59.6%, respectively. Presenteeism and activity impairment
were significantly increased with DAS28 (p<0.01), whereas absenteeism
was not (p=0.05). In multivariable regression analyses adjusted for sig-
nificant variables in crude analysis, age (f=-0.17, p<0.01, and p=-0.11,
p=0.046 for presenteeism and activity impairment, respectively), pain
VAS (p=0.20, p<0.01; p=0.31, p<0.01), HAQ ($=6.60, p<0.01; p=9.56,
p<0.01), and EQ5D ($=-47.39, p<0.01; p=-42.06, p<0.01) were factors
associated with presenteeism and activity impairment, whereas absentee-
ism was only associated with EQ5D (OR=0.01, p<0.01). DAS28 was as-
sociated with overall activity impairment (8=1.08, p=0.02). Conclusion:
In RA patients, worse disease activity and EQ5D was relevant with im-
paired work productivity. In addition, pain and functional disability were
the most influential to presenteeism and overall activity impairment.
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[Objectives] It has been suggested that patient’s pain score mea-
sured with visual analogue scale (PS-VAS) closely correlates with disease
activity and Health Assessment Questionnaire Disease Index (HAQ-DI)
in rheumatoid arthritis (RA) patient . If that is the case, comprehensive
disease remission (CDR) should be predictable in evaluating PS-VAS.
From the background, probability of CDR in measuring PS-VAS had
been investigated. [Methods] 362 RA patients who had been treated for
more than 3 years had been analyzed in this study. All the patients have
been measured their PS-VAS, clinical disease activity index (CDAI),
HAQ-DI. X-ray pictures of hand and foot have been taken every another
year. Their average Sharp/van der Heijde score have been calculated and
average value of yearly progression of SHS (dSHS) was calculated once
a year. Patients were divided according to average PS-VAS with 10mm
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division of scale. CDR is evaluated with average value of CDAI, dSHS,
and HAQ-DI within their remission level. Sensitivity and specificity of
each level of PS-VAS for CDR was calculated. [Results] Sensitivities
for CDR of PS-VAS were 70.0%, 41.8%, 30.9%, 25.2%, 21.6%, 20.9%,
20.2%, 19.5%, 19.4%, and19.3%, while specificities have demonstrated
82.2%, 89.1%, 94.1%, 96.0%, 93.1%, 97.0%, 100.0%, 100.0%, 100.0%,
and 100.0%, from 10mm to 100mm with 10mm division in scale, respec-
tively. [Conclusions] It is strongly suggested that monitoring patient’s
PS-VAS is extremely important that could predict CDR in RA treatment.
Patient’s PS-VAS within 10mm in average would be reliable for expect-
ing to attain CDR in probability of 70%, and if it is more than 30mm, risk
to fail in CDR will be reliable with more than 90% probavility. (Refer-
ence) (1) Yoshii I. The importance of pain VAS measurement in Treat to
Target treatment for rheumatoid arthritis in adding to composite index.
Ann Rheum Dis2015;74 (Suppl2): 982.
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Objective: Patient-reported outcome has been considered as an im-
portant aspect in the evaluation of patients with rheumatoid arthritis (RA).
The objective of this study was to elucidate the clinical significance of
self-reported joint pain and stiffness of each joint by examining the asso-
ciation of those subjective findings with ultrasound (US) joint synovitis
and tenosynovitis. Methods: A total of 40 patients with RA were enrolled
in this study between October 2014 and June 2015. All the patients re-
ported the presence of pain and/or stiffness in each joint of hands includ-
ing bilateral interphalangeal (IP) joints of the thumb, proximal interpha-
langeal (PIP) joints, metacarpophalangeal (MCP) joints and wrist joints.
They also received joint examination by rheumatologists for the presence
of tenderness and swelling, and US joint examination for the presence of
joint synovitis and tenosynovitis. The medical records were reviewed for
the patient characteristics and laboratory data. Results: The median age
was 60.5 years and the median disease duration was 3.7 years. The medi-
an DAS28-ESR was 2.7. Although joint pain and stiffness were similarly
observed among IP/PIP, MCP and wrist joints (pain in 9-11% of joints
and stiffness in 5-6% of joints), US joint synovitis was detected in 6% of
IP/PIP joints, 16% of MCP joints and 38% of wrist joints, and US tenosy-
novitis in 2% of IP/PIP joints, 8% of MCP joints and 18% of wrist joints,
respectively. The concordance defined by « value indicated moderate cor-
relation with US synovitis (k=0.43), while subjective joint pain and joint
stiffness, respectively, poorly correlated with US synovitis (k=0.19 and
0.13, respectively) and US tenosynovitis (k=0.03 and -0.04, respectively).
Conclusion: Patient-reported joint symptoms, especially joint stiffness,
were not sensitive enough, and they did not correlate well with US joint
findings.
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Objectives: Disease Activity Score 28 (DAS28) is one of correlates
of bone destruction in rheumatoid arthritis (RA) as well as RA-related



autoantibodies and disease duration. Although one-point DAS28 is used
as a covariate in many studies addressing correlates of joint destruction,
time-average DAS28 would fit better than one-point DAS28 and increase
the power of the studies. Methods: We recruited a total of 204 RA pa-
tients in the 2012 KURAMA cohort whose data of Total Sharp Score
(TSS), consecutive DAS28 and other correlates of TSS were available.
We calculated time-average DAS28 and modeled TSS using time-average
DAS28 and the other covariates. We randomly picked up DAS28 in each
patient and constructed 100 sets of DAS28 to model TSS. We empirically
evaluated fitting of the model using time-average DAS28 among the 100
models using one-time DAS28. Results: In conditioned for the autoanti-
bodies and disease duration, the time-average DAS28 showed significant
improvement of model fitting than one-time DAS28 (R 0.456 vs
0.445+0.0046, p=0.04). We obtained the same result when we log-trans-
formed TSS. Conclusions: Time-average DAS28 fits TSS better than
one-time DAS28. Usage of time-average DAS28 as a covariate would in-
crease the power of studies to identify novel correlates of TSS.
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[Objectives] Recently, some reports have been published regarding
the positive association between sero-positivity for ACPA and clinical ef-
ficacy of abatacept in rheumatoid arthritis (RA) patients. The aim of this
study is to demonstrate the effect of double-seropositivity for ACPA and
rheumatoid factor (RF) on the efficacy of abatacept. [Methods] Partici-
pants were consecutive 508 RA patients treated with abatacept who were
registered in the Tsurumai Biologics Communication Registry. A total of
199 biologics-naive patients with baseline data of both ACPA (anti-CCP
antibody) and RF were included in this study. We studied the percent de-
creasing of DAS28-CRP score from baseline at 4, 12, and 24 weeks.
[Results] In the patients with ACPA low-positive (4.5 < anti-CCP Ab
<13.5 U/ml), there was no significant difference in percent decreasing of
DAS28-CRP score between the RF negative (RF < 20 U/ml) group and
the RF positive (RF > 20 U/ml) group at all time points. In the ACPA
high positive (anti-CCP Ab > 13.5 U/ml) patients, the percent decreasing
of DAS28-CRP scores in the RF positive group were significantly greater
than those in the RF negative group at all time points (e.g. -32.3 vs
-12.6% at 24 weeks, p < 0.01). Multivariate logistic regression analysis
(adjusted with gender, age, disease duration, MTX and oral steroid usage,
and DAS28-CRP score at baseline) revealed that the RF positivity was
not a significant predictor for the achievement of moderate EULAR re-
sponse at 24 weeks, but was an independent strong predictor for the
achievement of good EULAR response at 24 weeks (adjusted odds ratio:
5.42, p =0.035). [Conclusion] We clearly demonstrated that the positive
association of the sero-positivity for RF with the good clinical response
for abatacept in the ACPA high-positive RA patients. This new evidence
regarding the effect of double-seropositivity is the valuable real-world
data for the prediction of clinical efficacy of abatacept in daily clinical
practice.
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Object: Certolizumab pegol (CZP) brings rapid improvement of the
signs and symptoms of RA. Musculoskeletal ultrasound (US) has been
proved to be useful at assessing synovitis precisely in patients with RA,
however, whether early US assessment of synovitis can predict future
clinical response is unclear. In the present study we ascertain whether US
is useful for predicting future clinical response to CZP in RA patients.
Methods: Twenty patients with RA were treated with subcutaneous CZP
400 mg at weeks 0, 2, 4 followed by 400 mg every 4 weeks or 200 mg
every 2 weeks. The mean age of patients was 55.2 years old and the mean
disease duration was 5.9 years. The mean disease activity at baseline
(week 0) was 4.91 and 23.2 for 28-joint disease activity score (DAS28)
and simplified disease activity index (SDAI), respectively. At baseline
and weeks 2, 4 and 12, US examination was performed at bilateral MCP,
PIP, IP, and wrist joints. Gray-scale (GS) and pulse Doppler (PD) signal
was recorded in each joint using semi-quantitative score (0 to 3). The
sum of these scores obtained from each joint was used as GSUS and
PDUS score. PDUSS50 response is defined as marked reduction of PDUS
score to less than 50% of baseline. Results: Both GSUS and PDUS
score were improved significantly as early as 2 weeks after treatment
(p=0.031 and 0.011) and gradually reduced during study period. At week
12, six patients (30%) showed DAS28 remission (responders) and other
14 patients did not (non-responders). Four out of those 6 responders
(67%) showed PDUS50 response at week 2, whereas only one out of 14
non-responders (7%) showed PDUS50 response at that time. Further-
more, the proportion of responders in the patients who showed PDUS50
response at week 2 was significantly higher than that of those who did
not show PDUSS0 response at week 2 (80% and 13%, p=0.014). Con-
clusion: Early improvement of US findings can predict future clinical re-
sponse to CZP in RA patients.
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[Objectives] Comprehensive disease remission (CDR), what means
remission in all of disease activity (DA), joint structural maintenance
(SM), and ability of daily activities (ADL), is the ultimate target in rheu-
matoid arthritis (RA) treatment. We have investigated predictable factors
for CDR in our cohort. [Methods] 439 RA patients who had been treated
more than 4 year were recruited. We adapted clinical disease activity in-
dex (CDAI) for DA, yearly progress of Sharp/van der Heijde score
(dSHS) for SM, and modified health assessment questionnaire (mHAQ)
for ADL. Remissions are defined as less than 2.8 in CDAI, less than 0.5
per year in dSHS, and less than 0.5 in mHAQ. Patients average CDAI,
dSHS, and mHAQ were calculated for every year. Result was classified.
When all of three indices accomplished their remission level, it is evalu-
ated as remission (R), two as near miss (NM), one as failure (F), and
nothing as burn (B). Probabilities of same evaluation in next year were
analyzed for each year. Sensitivity and specificity for CDR, of Boolean
remission, and combination of Boolean remission and pain score that
demonstrated within 10 mm with visual analogue scale (PS-VAS) were
evaluated in yearly period. [Results] Probabilities of R, NM, F, and B in
next year were 89.4%, 69.2%, 77.3%, and 80.0% for 1st year, respective-
ly, while 78.4%, 81.0%, 83.1%, and 71.4% for 2nd year, 85.6%, 77.3%,
89.6%, and 83.3% for 3rd year, and 80.8%, 73.5%, 84.5%, and 83.3% for
4th year. Sensitivity for CDR demonstrated 55.4%, 55.8%, 46.5%, and
48.3% for Boolean, while being raised up to 67.6%, 61.2%, 54.1%, and
53.9% with the combination of PS-VAS from 1st to 4th year respectively.
Specificity demonstrated more than 80% in every year period for both in-
dices. [Conclusion] These results suggest that attaining CDR in the first
treatment year is important for maintaining CDR. Boolean remission and
PS-VAS can predict CDR in future with higher probability than Boolean
remission alone.
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Background: Data on reducing and spacing of biologics (BIO) medi-
cation after sustained remission are limited. Objectives: To retrospec-
tively analyze the re-flare of disease in RA patients in sustained remis-
sion, either continuing, reducing or spacing BIO. Methods: Local
prefectural (ZAO) registry which is open-labelled biologics cohort study
in our area has registered 191 RA patients. RA Patients were enrolled into
this study if they maintained in DAS remission (DAS28-ESR < 2.6) more
than one year after starting BIO and were observed more than one year
after their remission. Results: Twenty-two RA patients (18 female) using
BIO was fulfilled in the criteria of this study. Mean age was 52.3 year-
old, mean RA affiliation 10.9 years before BIO and mean duration of re-
mission 4.2 years. Of 22 RA Patients fulfilling DAS remission, 10 RA
patients has reduced or spaced BIO after maintain DAS remission more
than one year. In the latest observation, all of continuing, reducing or
spacing group maintained DAS remission. Conclusions: Reducing or
spacing of BIO may have potential to maintain the remission for RA.
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Object To evaluate the efficacy and tolerability of 6-week extended
dosing interval with tocilizumab (TCZ) in RA patients in remission.
Methods Eligible patients were those who met the 2010 ACR/EULAR
classification criteria. Consecutive patients at our institute who had re-
ceived over 6 times of TCZ injection in remission maintained over 3
months with their informed consent between December 2013 and April
2015. The cut-off value of remission was DAS28-ESR <2.6. Results
Twenty-one patients were enrolled. At baseline, mean age was 54.7 +
12.5 year-old, and the percentage of female was 85.0%. Mean disease du-
ration was 12.1 £ 10.3 years. 30.0% and 10.0% of patients used concomi-
tant methotrexate and glucocorticoids, respectively. 65.0% of patients
previously used biologics. Mean duration from starting TCZ until begin-
ning the extension of dosing interval was 40.9 + 25.6 months. Mean
DAS28-ESR was 0.93 + 0.56 at baseline. Nineteen (90.5%) patients have
completed TCZ with 6-week extended dosing interval until Week 24.
Among them, 16 patients maintained in remission, though DAS28-ESR
mildly increased to 1.97 + 1.05 at Week 24. The patients with shorter dis-
ease duration, lower increases in CRP, ESR and DAS28-ESR at Week 6
maintained lower disease activities (Spearman’s rho=0.43, p=0.059,
rho=0.52, p=0.019, rho=0.61, p=0.004, rho=0.72, p<0.001, respectively).
One patient dropped from the study because of the RA flare and returned
to 4-week interval at Week 18. Six adverse events were noted in 6 pa-
tients. TCZ was discontinued due to the recurrence of lymphoprolifera-
tive disorder in one patient at Week 5. The other 5 events (2 mild upper
respiratory infections, the fracture of humerus by falling accident, stasis
dermatitis and ureterolithiasis) did not lead to cessation of TCZ. Conclu-
sions This trial suggested that 6-week extended dosing interval with TCZ
therapy is effective and tolerable in RA patients as remission maintenance
in daily clinical practice.
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[Objectives| The aim of this study was to determine whether tofaci-
tinib could be discontinued in patients with RA after achieving LDA by
tofacitinib. [Methods] RA patients in LDA after tofacitinib treatments in
the clinical trial were enrolled in this study. The discontinuation or con-
tinuation of tofacitinib was determined, based on the informed consent.
The primary endpoint was the proportion of patients who remained to-
facitinib-free at week 52. Clinical outcomes were compared between
those who continued and those who discontinued tofacitinib by LOCF
method. [Results] Of 64 patients, 54 discontinue and 10 continued to-
facitinib treatment. After 52 weeks, 20 of the 54 patients (37%) remained
tofacitinib free. Comparing with the continuation group, the disease ac-
tivity of discontinuation group was higher than that of continuation group
(SDALI 9.6 vs 4.8, p=0.001). The proportion of patients who maintained
LDA was also lower (68% vs 100%). However, univariate analysis re-
vealed that there were significant differences of the titer of RF (40 vs 113
U/ml) between the patients who achieved discontinuation and the patients
who did not. In patients with low RF, the proportion of patients who
maintained LDA increased to 81% and the disease activity decreased
(SDAI 6.9), with no difference comparing with continuation group
(p=0.17). On the other hand, in the patients who could not achieve dis-
continuation, escalation of MTX and/or re-initiating tofacitinib resulted
in the reduction of disease activity. Rates of safety events were generally
similar between discontinuation group and continuation group; however,
one patients (10%) had herpes zoster in continuation group. [Conclu-
sion] It was possible to discontinue tofacitinib without flaring in patients
with established RA. Lower RF may predict maintenance of LDA after
discontinuation of tofacitinib.
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[Object] NVC has been applied for the diagnosis of systemic sclero-
sis. However, the availability of NVC findings in patients with PM/DM is
unknown. The aim of this study was to identify the possibility of their di-
agnostic and prognostic value in patients with PM/DM. [Methods] 33
patients with PM/DM (7 PM/26 DM) were enrolled between April 2014
and October 2015. NVC findings, autoantibody profiles by immuno-pre-
cipitation methods, pathological findings of the skin and clinical features
(rash, Raynaud phenomenon, CRP, CK, ferritin, CT score) were assessed.



[Results] Of 33 patients, 16 (48%) showed NVC alterations. The propor-
tion of the patients with NVC alterations was higher in DM (58%; 15/26)
compared to PM (14%; 1/7). There were no significant difference in the
clinical features between patients who had NVC alterations and those
who did not. However, the proportion of the patients with NVC alteration
was higher in clinically amyopathic dermatomyositis (CADM) (85%;
11/13) compared with classic DM (p=0.001). The proportion of the pa-
tients with NVC alterations was also higher in patients with anti-MDAS
antibody (p=0.057), whereas the proportion was lower in patients with
anti-ARS antibody (P=0.007). Next, we focused on the correlation be-
tween NVC and pathology of the skin. Interestingly, perivascular inflam-
matory infiltrate in the upper dermis were characteristically observed in
patients who had the NVC alterations. On the other hand, of 8 patients
who could follow up after the treatment intervention, 7 (86%) showed the
improvement of NVC alterations along with improvement of CT score.
[Conclusions] The clinical and serological relevance of the NVC altera-
tions to CADM, indicating that the NVC is an useful tool to predict a
prognosis in patients with PM/DM. Furthermore, the NVC alterations
were associated with perivascular inflammatory infiltrate, but they were
improved after the treatment, suggesting that the NVC is also useful to
clarify pathological mechanisms of PM/DM.
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[objectives] To analyze clinical characteristics, therapeutic response,
and survival rate of myositis associated with malignancy. [methods]Out
of 213 patients with myositis in our database, malignancy was found in
36 patients. We compared them with 177 myositis patients without malig-
nancy. We defined myositis associated with malignancy if the tumor was
diagnosed within 5 years before or after the onset of myositis. [Results]
The most common cancer was breast cancer (9 patients) and fiftysix per-
cent of the tumors were diagnosed withinl year before or after the onset
of myositis. Myositis patients with malignancy were significantly older
and higher prevalence of dysphagia than patients without malignancy
(P<0.001). In malignancy associated myositis,thirty four patients re-
ceived prednisolone and twelve patients received immunosuppressive
drugs.Two patients did not receive prednisolone and recovered aftersur-
gery and chemotherapy. Five patients were resistant of immunosuppres-
sive therapy, but improved after the surgery or chemotherapy. Cumula-
tive survival rate of myositis with malignancy were significantly lower
than myositis withoutmalignancy (P<0.001). However, there were no pa-
tients who died of interstitial pneumonia in myositis with malignancy.
[Conclusion]In malignancy associated myositis, patients were older and
higher prevalence of dysphagia than myositis without malignancy.A part
of them were resistant of immunosuppressive therapy,but improved after
the cancer treatment. Survival rate of myositis with malignancy was sig-
nificantly lower than myositis without malignancy,but they did not die of
interstitial pneumonia.
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[Background] Myopathy with 3-hydroxy-3-methylglutaryl-coenzyme
a reductase (HMGCR) antibody have been suggested to be statin-in-
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duced, but about 40% of the patients are not associated with statin includ-
ing our two cases. Though it’s sometimes difficult to distinguish to other
idiopathic inflammatory myositis (IIM) by clinical features, muscle fiber
necrosis without inflammatory infiltrates is characteristic. Part of patients
can achieve the complete or partial remission by conventional immuno-
suppressive therapy, but most cases relapse frequently during the taper of
drugs and fail to response to aggressive immunosuppression. Our two
cases were suffered from frequently relapse in spite of using multiple im-
munosuppressive agents, but only respond to intravenous immunoglobu-
lin (IVIG).[Case1] A 26-year-old women was diagnosed 1IM with proxi-
mal muscle weakness and elevated serum creatine kinase (CK) levels.
Malignancy and neuromuscular degenerative disease was ruled out and
muscle biopsy demonstrated predominantly necrotizing myopathy. Dur-
ing 15 years follow-up, she relapsed frequently with gradual progression
of muscle weakness under the taper of steroid and showed resistance
against multiple immuno-suppressants such as methotrexate (MTX), ta-
crolimus (TAC), cyclosporine A, mizoribine, cyclophosphamide, azathio-
prine and rituximab. HMGCR antibody was detected and periodic admin-
istration of IVIG was required to prevent the disease progression. [Case2]
A-71-year-old man was also suffering from proximal muscle weakness
with elevated CK levels. Malignancy and infectious disease was ruled out
and necrotizing myopathy with HMGCR antibody was proven. He was
also required monthly IVIG because of resistance to the induction therapy
with steroid, MTX and TAC.[Conclusion] Our cases suggested that IVIG
is most effective for refractory necrotizing myopathy with HMGCR anti-
body. The detection of HMGCR antibody was useful for the prediction of
clinical course and response of treatment.
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[Objectives] To identify factors associated with prednisolone-resis-
tance in polymyalgia rheumatica (PMR). [Methods] We retrospectively
analyzed 115 patients who were diagnosed with PMR based on the Bird’s
criteria and followed up in our department between April 2006 and Octo-
ber 2015. Clinical characteristics such as presence of peripheral joint ten-
derness, initial prednisolone (PSL) dose, rate of tapering PSL, concomi-
tant DMARDs use, musculoskeletal ultrasonography (MSUS) findings,
power Doppler (PD) signals in peripheral joints in peripheral joints were
investigated. [Results] Patients’ characteristics were as follows; 49 male,
66 female, mean age of onset 73.5 + 8.0 y.0., CRP 7.344.3 mg/dl, ESR
85.5+31.6 mm/hr, RF or ACPA 6.1%. Peripheral joint pain was found in
62.6% of the patients. During the follow up periods (3.5 + 3.5 yr), 44
cases (38.3%) had achieved remission, 48 cases (41.7%) required in-
crease dose of PSL, and 17 cases (14.8%) initiated of DMARDs. Forty
cases were investigated by MSUS. Thirty-two cases had positive PD sig-
nals in peripheral joints, including wrist (57.5%), metacarpophalangeal
(MCP) joint (15.3%), and knee (52.6%). Fifty percent of cases with PD
signals in wrist and/or MCP joints required DMARD:s in addition to PSL,
whereas the 6.3% in the PD absent cases (p=0.01, OR 15.0, 95%CI 20.5-
109.9). [Conclusion] MSUS in PMR revealed high frequency of periph-
eral PD signals, which may be associated with prednisolone-resistance.
In line with EULAR/ACR 2015 Recommendations for the Management
of Polymyalgia Rheumatica, current study confirmed that peripheral ar-
thritis is one of the risk factors for relapse/prolonged therapy.
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[OBJECTIVE] We have previously reported the effectiveness of
TCZ against PMR in a prospective cohort, but there was no control
group. Here we aimed to investigate whether TCZ has a steroid-sparing
effect in the treatment of PMR as compared with MTX. [METHODS]
We retrospectively studied all patients with PMR that had been treated at
our institution for at least 6 months between November 2005 and October
2015. The patients were divided into 3 groups based on the treatment at
the last follow-up (f/u): prednisolone (PSL) monotherapy (PSL group),
MTX combination (MTX group) and TCZ combination (TCZ group)
therapies. We evaluated the PSL dose in each therapy group at the last f/u.
There was no patient that used both MTX and TCZ. [RESULTS] Of
130 patients, 105 were in PSL group, 18 in MTX group, and 7 in TCZ
group. The proportion of women in PSL, MTX, and TCZ groups was
76%, 100%, and 72%, respectively; the mean age, and PSL dose at diag-
nosis were 74, 75, and 79 years, respectively, 14, 17, and 13 mg/day, re-
spectively; the mean disease duration at the last f/u in PSL, MTX, and
TCZ groups was 75, 68, and 44 years, respectively. There was no signifi-
cant difference between each pair of the groups. The mean duration of
combination treatment was comparable between MTX and TCZ groups
(29 vs 23 months). The mean dose of MTX at the last f/u in MTX group
was 7.3 mg/week. The mean dose of PSL and the PSL discontinuation
rate at the last f/u in PSL, MTX, and TCZ groups were 3.7, 5.3, and 0.4
mg/day, respectively, and 17, 11, and 86%, respectively; thus, TCZ group
was significantly superior to the other groups regarding steroid-sparing
effects. The mean reduction rate of PSL at 6 months after initiating com-
bination therapy was significantly higher in TCZ group than in MTX
group. No patients discontinued TCZ because of adverse events. [CON-
CLUSION] TCZ but not MTX may serve as an effective therapeutic op-
tion for patients who require rapid reduction or discontinuation of PSL.
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OBJECTIVE: Although there have been several reports regarding the
effectiveness of TCZ against PMR, to our knowledge, there has been no
comparative study of TCZ with MTX, which has been conventionally
used as a GC-sparing agent. We sought to investigate the GC-sparing ef-
fect of TCZ in PMR compared with that of MTX.METHODS: Our study
included all patients with PMR that were treated at our institution for at
least 6 months between November 2005 and October 2015. We stratified
them to 3 groups where Prednisolone (PSL) monotherapy, MTX add-on
and TCZ add-on therapies were used at the last observation. We analyzed
the PSL-sparing effect in those therapies at the last observation. We ex-
cluded 3 patients who used both MTX and TCZ from analysis. RESULTS:
Of 89 patients, PSL monotherapy was used in 67, MTX add-on in 14, and
TCZ add-on in 8. The proportion of women was 76.4 %; the mean age,
CRP level, and PSL dose at diagnosis were 71.6 years, 6.2mg/dl and
14.2mg/day, respectively; the mean disease duration at the last observa-
tion was 6.6 years. There was no significant difference between each pair
of the groups. There were no differences in their background. The mean
add-on treatment duration were comparable between MTX and TCZ
groups (36, 20 months; p=0.06). The mean PSL dose and the PSL discon-
tinuation rate at the last observation in PSL group, MTX group and TCZ
group were 2.5, 2.5, 0.2 mg/day, respectively, and 46, 29, 75%, respec-
tively; TCZ group was superior to the other groups. The mean PSL reduc-
tion rate at 6 months after initiating add-on treatment was significantly
different between MTX group and TCZ group (38.9, 63.5%; p=0.03). No
patients discontinued TCZ because of adverse events. CONCLUSION:
TCZ could significantly reduce and discontinue PSL early even though
TCZ group had shorter add-on period than MTX group. TCZ can be con-
sidered as an effective treatment option for patients who require quick re-
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duction or discontinuation of PSL.
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Object: There are studies regarding to clinical characteristics in pa-
tients with Systemic lupus erythematosus (SLE) in several countries,
mostly from Middle Eastern Asia and Western countries, but not from
South Korea located in Northeast Asia. Our study aimed to investigate
the demographic, clinical, and immunological features in patients with
SLE in South Korea. Methods: We reviewed the medical records of 290
SLE patients diagnosed at a university-affiliated rheumatology center in
Pusan, South Korea from January 1998 to January 2015. All patients ful-
filled 1997 revised American College of Rheumatology classification cri-
teria for SLE and were ethnically Korean. Results: Twenty-six patients
(9%) were male, 90 patients (31%) had biopsy proven lupus nephritis
(LN), 30 patients (10.3%) were diagnosed prior to age 18 (pediatric SLE)
and the mean age at diagnosis was 31 + 12.3 years. The most common
clinical manifestations were arthritis (57.9%), followed by alopecia
(47.2%), malar rash (44.1%), and fever (43.1%). Anemia was found in
81%, hemolytic anemia in 10.0%, leucopenia in 70.7%, thrombocytope-
nia in 44.5%, and pancytopenia in 21.7%. Antinuclear antibodies were
detected in 98.2%, anti-Sm in 37.5%, anti-cardiolipin IgG in 25.7%, anti-
cardiolipin IgM in 10.5%, lupus anticoagulant in 24.5%, anti-dsDNA IgG
in 59.8%, anti-Ro in 65.7%, and anti-La in 31.3%. The cumulative fre-
quency of pericarditis, anemia, hemolytic anemia, thrombocytopenia, and
pancytopenia were more prevalent in patients with LN, as compared with
those without LN. Conclusions: Our study provides new epidemiologi-
cal data regarding the clinical and immunological characteristics in pa-
tients with SLE in Northeast Asia.
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<Objective> To clarify clinical features of elderly onset systemic lu-
pus erythematosus (SLE). <Methods> We investigated consecutive pa-
tients with newly onset SLE, who admitted to our department between
January 2012 and October 2015. We regarded patients who developed
SLE at=60 years old as elderly onset, while the patients at <60 years old
as young or middle aged onset. 1) clinical symptoms, 2) laboratory data,
3) organ involvements, and 4) induction therapy were compared between
elderly onset and young or middle aged onset groups, retrospectively.
<Results> 14 elderly onset patients (66.0+5.5 years old, 8 males/6 fe-
males) and 28 young or middle aged onset patients (35.3+12.5 years old,
2 males/26 females) were identified. Male patients were significantly
more dominant in elderly onset group than in young or middle aged onset
group (p<0.05). 1) Malar rash (1/14 cases) and oral ulcer (1/14 cases)
were significantly less common in elderly onset group than in young or
middle aged onset group (16/28, 15/28 cases, respectively) (p<0.05). 2)
Blood cell counts (WBC, hemoglobin, and platelet), serum creatinine,
levels of complement, and titers of anti-DNA antibody at baseline were
comparable between groups. On the other hand, the positivity for anti-Sm
antibody was significantly lower in elderly onset group (0/14 cases) than
in young or middle aged onset group (9/28 cases) (p<0.05). 3) Frequency
of nephritis, serositis (pleuritis and pericarditis), and interstitial pneumo-
nia were similar among two groups. 4) Use and dose of corticosteroid as
well as concomitant use of immunosuppressants for induction therapy
were comparable between groups. <Conclusion> Male dominancy and



uncommon malar rash, oral ulcer, and anti-Sm antibody were characteris-
tic features of elderly onset SLE compared with young or middle aged
onset SLE. However, other laboratory findings, organ involvements, and
induction therapy of elderly onset SLE were similar to those of young or
middle aged onset SLE.
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[Objectives] Associations between serum anti-Sm antibodies (Ab)
and specific organ involvement in systemic lupus erythematosus (SLE),
including lupus nephritis (LN), have been reported. This study investigat-
ed the prevalence of serum anti-Sm Ab in SLE patients with reference to
two categories of LN based on our previous report (Takahashi et al., Mod
Rheumatol, 2009): delayed [develops after SLE onset (D-LN)] and early
[manifests at the time of SLE onset (E-LN)] LN. [Methods] We retro-
spectively examined the 146 patients in our hospital diagnosed with SLE
between January 1996 and October 2010. Patients with an observation
period from the onset exceeding 5 years were enrolled and then classified
into E-LN, D-LN, and SLE without LN during the observation period
(non-LN SLE) disease groups. Positive serum anti-Sm Ab was defined by
at least once positive result before or at LN manifestation in the disease
course. We also investigated the time at which serum anti-Sm Ab was
first found to be positive in the disease course of each anti-Sm-positive
patient. [Results] The study enrolled 129 SLE patients: 39 E-LN, 23
D-LN, and 67 non-LN SLE patients. The frequency of positive serum an-
ti-Sm Ab was higher in the LN group than the non-LN group (27/62
(43.5%) vs. 16/67 (23.9%), p = 0.025), especially in the D-LN group
(15/23, 65.2%), compared with non-LN patients (p = 0.001). Anti-Sm Ab
first turned positive in the course of SLE in 5 of 43 anti-Sm-positive pa-
tients. [Conclusion] Positive serum anti-Sm antibodies may be associated
with delayed-onset lupus nephritis, which may reflect a more active, in-
tractable SLE and a poorer prognosis than E-LN. Serum anti-Sm Ab
sometimes appears in the course of SLE. Anti-Sm-positive SLE patients
without LN should be followed closely for subsequent LN development.
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[Object] Presepsin (soluble CD14 subtype) has recently been identi-
fied as a novel biomarker for predicting sepsis. Because presepsin is pro-
duced as a consequence of cellular phagocytosis, it may reflect monocyte
activation. Recent evidence indicates monocytes play an extremely im-
portant role in systemic lupus erythematosus (SLE). We tested the hy-
pothesis that presepsin concentrations are elevated and associated with
disease activity in patients with SLE without infection. [Methods] Fifty
patients with SLE and 22 healthy controls were enrolled in this study.
Concentrations of plasma presepsin, serum C3, C4, and total hemolytic
complement (CH50) levels were measured. Plasma presepsin concentra-
tion was measured using a chemiluminescent enzyme immunoassay. The
levels were compared between the groups. The SLE disease activity in-
dex (SLEDAI) was calculated in the SLE group. Eight out of 50 SLE pa-
tients who underwent intensified immunosuppressive therapy were tested
twice at 2 weeks after treatment to evaluate the correlation between the
concentration of presepsin and the disease activity. [Results] Patients
with SLE had significantly higher concentrations of presepsin [220.7
(95% confidence interval (CI) 178.4- 263.0) pg/mL] than the healthy
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controls [118.4 (95% CI 97- 139) pg/mL; P < 0.0001]. There were signifi-
cant correlations between presepsin and compliment C3 (R? = 0.189; P
=0.002) and CH50 (R? = 0.168; P =0.035) but not between presepsin and
C4 (R?> = 0.077; P =0.054). In patients with SLE, the concentration of
presepsin was significantly correlated with disease activity as assessed by
SLEDAI scores (R? = 0.718; P < 0.0001). The concentration of presepsin
was significantly decreased after treatment (P = 0.016). [Conclusion]
Measurements of plasma presepsin can be useful in assessing the disease
activity of SLE and may be used to monitor the efficacy of treatment.

ICW-C11-5

Low Levels of Vitamin D and Vitamin A Serum Predicted the Disease
Activity in Systemic Lupus Erythematosus Patients

Mirza Zaka Pratama', Kusworini Handono?, Dian Hasanah', Handono
Kalim'

'Division of Rheumatology and Immunology, Department of Internal
Medicine, Faculty of Medicine Brawijaya University, Malang, Indonesia,
*Department of Clinical Pathology, Faculty of Medicine Brawijaya Uni-
versity, Malang, Indonesia

Conflict of interest: None

Objective: The aim of this research was to determine the role of vi-
tamin D and vitamin A as predictive markers for disease activity in SLE.
Methods: Female SLE patients (n=55) and matched healthy subjects
(n=55) were recruited from Rheumatology and Immunology Clinic,
Saiful Anwar Hospital, Malang, Indonesia. Disease activity was assessed
using SLEDALI score. Patients were categorized as mild activity (score
>5) and moderate-severe activity (score >6). Serum vitamin D and vita-
min A levels were measured with ELISA. Results: Compared to healthy
control, SLE patients had lower vitamin D (p=0.000) and vitamin A
(p=0.024) levels significantly. SLEDAI score negatively correlated with
vitamin D (p=0.000, r= -0.704) and vitamin A (p=0.004, r= -0.515) lev-
els. Higher SLEDALI score was found in patients with low vitamin D (<30
ng/dl) and vitamin A (<20 ng/dl) levels compared to patients with normal
vitamin levels (p=0.000). Receiver operating characteristic (ROC) curve
revealed that vitamin D (cut-off value 23.4 ng/dl) was sensitive (92.3%)
but less specific (58.8%) to predict patient with moderate-severe disease
activity (AUC=0.744). Whereas, vitamin A (cut-off value 31.7 ng/dl) had
similar sensitivity (92.3%) but higher specificity (76.5%) with
AUC=0.919. Conclusion: Low vitamin D and vitamin A levels are asso-
ciated with high disease activity in SLE and have high sensitivity but less
specificity to predict SLE patients with moderate to severe disease activi-
ty. Therefore, vitamin D and vitamin A levels can be taken into consider-
ation to be predictive markers for disease activity in SLE.
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Background: Headache is common in patients with systemic lupus
erythematosus (SLE). Chronic daily headache (CDH) is a category of
headache disorders that occur more than 15 days per month and associat-
ed with profound decline in quality of life. Objectives: The aim of this
study is to investigate the clinical chracteristics of CDH in patients with
SLE and their association with the disease severity and the quality of life.
Methods: A total of 40 consecutive patients with SLE underwent the sur-
vey. We investigated headache characteristics, visual analogue scale
(VAS) for pain, and six-question headache impact test (HIT-6) to evaluate
the impact of headache on quality of life. The patients underwent re-
quired blood tests for assessment of the disease activity by the Systemic
Lupus Erythematosus Disease Activity Index (SLEDAI). Results: Six pa-
tients (15%) met the criteria for CDH. The total score of HIT-6 is signifi-
cantly higher in SLE patients with CDH than in them suffered from head-
ache without CDH (P = 0.027). Especially, SLE patients with CDH had
more “wish could lie down” than them suffered from headache without
CDH (P = 0.017). The multivariate regression analysis indicated that the



headache days per month was predictor for the headache-related disabili-
ty. Conclusions: As far as we know, this is the first study evaluating cor-
relation of CDH and the quality of life in Korean patients with SLE.
CDH may deteriorate to the quality of life in patient with SLE.
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Background Psoriatic nail disease and distal interphalangeal (DIP)
arthritis both are common manifestations of psoriatic arthritis (PsA). Sev-
eral clinical characteristics are allegedly associated with DIP joint dam-
age, particularly psoriasis nail. However, there is little evidence to sub-
stantiate this phenomenon. Objective To investigate the relationship
between DIP involvement, psoriasis nail and other parameters. Methods
A cross-sectional observation study involving 45 patients from local
Rheumatology clinic. 450 psoriatic fingernails scored, and the radiograph
of all these fingers were reviewed to define PsA DIP arthritic changes.
Results 64.4% of PsA patients had nail psoriasis and 35.6% had DIP ar-
thritis. Univariate analysis identified that swollen joint-count, digits with
chronic dactylitis, HLA-B27 status and psoriasis nail, were associated
with DIP arthritis. Regression model supported that nail disease was the
most significant associated factor of DIP arthritis, with an odds ratio of
9.7; p=0.05. Nail psoriasis was identified in 40.2% of digits. Pitting
(29.6%), onycholysis (15.1%), crumbling (8.2%), nail-bed hyperkeratosis
(2.0%) were noted with the mean modified Nail Psoriasis Severity Index
of 0.95 +/- 1.68. Among all digits, 57 had DIP arthritis while 393 did not.
Within DIP joint with PsA radiological change, 59.6% had nail disease.
Chi-square test with Bonferroni correction further supported an associa-
tion between nail psoriasis and DIP involvement with p-value of 0.001.
Two specific nail subtypes - crumbling and onycholysis, were found to be
significantly associated with DIP disease.Conclusion A significant pro-
portion of PsA patients had nail involvement and DIP arthritis. This study
suggests an association between these two manifestations. Early identifi-
cation of psoriasis nail among PsA patients is warranted to prevent future
joint damage.
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Objective: To evaluate the validity of assessing synovitis and teno-
synovitis by using musculoskeletal ultrasound scoring system after stan-
dardized training in Chinese doctors. Methods: All participants received
a 30 minutes’ training concerning the ultrasound scoring systems of sy-
novitis and tenosynovitis. The presence of grey scale and power Doppler
of synovitis and tenosynovitis was assessed by a four scale semi-quanti-
tative scoring systems developed by Scheel et al, Szkudlarek et al and
OMERACT, respectively. Four rounds consisted of ten still images on
various grades of B mode and power Doppler of synovitis and tenosyno-
vits were applied for evaluation in different orders before and after train-
ing. Paired t-test was used to assess the differences before and after train-
ing. Results: Thirteen rheumatologists and two radiologists completed
the entire procedure. The validity was improved after training when as-
sessing the severity of gray scale of synotivis and power Doppler of sy-
novitis and tenosynotis, which showed significant differences. However,
no significant difference was found when assessing the gray scale of te-
nosynovitis. Conclusions: Standardized training is helpful to improve
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the validity of ultrasound scoring systems of synovitis and tenosynovitis
in Chinese rheumatologists and radiologists. The validity of assessing
gray scale of tenosynovits needed improvement yet.
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Objectives To assess the feasibility of contrast enhanced dual-ener-
gy CT (CEDECT) with iodine mapping in the evaluation of hand psoriat-
ic arthritis (PsA). Methods This is a prospective study. 13 consecutive
psoriasis patients with finger joint symptoms were included. All patients
fulfilled CASPER criteria. The Patients were scheduled for both
CEDECT and contrast enhanced MRI (CEMRI). Examination interval
between CT and MRI was within 30 days and there was no therapy inter-
vention. CEDECT of the hand was performed with 80kV/140kV, and io-
dine maps were created. We modified the OMERACT Psoriatic Arthritis
Magnetic Resonance Imaging Scoring System (PsAMRIS) for evaluation
of both CEDECT and CEMRI images. This semi-quantitative scoring
system was adapted for evaluation. Images were evaluated by 2 radiolo-
gists independently under blinded to clinical data and other images. An
inter-observer agreement (with using weighted «) was calculated in each
image. With using consensus score, sensitivity and specificity of
CEDECT about inflammatory lesions (synovitis, tenosynovitis, and peri-
articular inflammation) were calculated with CEMRI as gold standard.
About structural changes (bone erosion and bone proliferation), we used
CEDECT as gold standard and calculate sensitivity and specificity of
CEMRI. Results Inter-observer agreement of CEDECT and CEMRI
were both good (weighted k=0.79 in CEDECT, weighted k=0.78 in
CEMRI). As to inflammatory lesions, CEDECT inter-observer agreement
was also good (weighted k=0.78). Sensitivity and specificity of CEDECT
about inflammatory lesions were both 0.87. About structural changes,
CEMRI had poor sensitivity (0.29) and high specificity (0.99). Conclu-
sion CEDECT iodine mapping is useful in the evaluation of hand PsA. It
can be used as an alternative examination for patients who are not able to
perform MRI.
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Objectives: To determine health related quality of life (HRQOL) in
gout patients of South Western Sydney, and the utility of the Gout Impact
Scale (GIS). To compare GIS in patients with acute versus non-acute
gout and high frequency of gout attacks versus low frequency of gout at-
tacks. To compare Short Form 36 version 2 (SF36v2) in our gout cohort
with normals and other chronic diseases. Methods: Postal cross-sec-
tional survey study of adult patients diagnosed with gout recruited from 3
public hospitals and a private clinic. SPSS software facilitated analysis.
Results: 128/183 patients recruited with a 69.9% response rate. The
overall impact of gout on their life was 5.8/10, higher in acute gout vs
non-acute gout, mean 6.7 vs 5.1, p<0.02. Of patients with gout attack in
the last 3 months, the severity of pain was 6.7/10. Patients with more fre-
quent attacks of gout had higher overall severity of gout, mean 7.4 vs 5.1,
p<0.001. Patients with acute gout had higher mean scores for gout con-
cern overall (GCO), gout medication side effects (GMSE), unmet gout
treatment need (UGTN), well being during attack (WBDA) and gout
concern during attack (GCDA), compared to non-acute gout, p<0.02. Pa-



tients with more frequent attacks had higher mean scores for GCO,
GMSE, UGTN, WBDA and GCDA, compared to those with less frequent
attacks, p<0.01. Gout patients scored significantly lower in all 8 domains
of SF36v2 compared to Australian normative data and diabetics. Con-
clusions: Results of the Gout Impact Scale made sense with greater im-
pact of gout in all 5 scales in patients with acute gout or more frequent
attacks, suggesting it is a robust instrument in the diverse gout popula-
tion. The impact of gout was not confined to just physical domains, but
had a significant negative impact on psychological health.
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Objective To investigate the ultrasound features of gouty joints dur-
ing the acute and previous attacks. Methods Clinical data and ultrasound
features of joints during the acute and previous attacks of gouty patients
who was experiencing an acute attack were collected. The differences of
ultrasound features between two episodes, as well as the relationship with
clinical characteristics were analyzed. Results Sixty-four patients were
enrolled with 21 (32.8%) patients at their first attack. The first metatarso-
phalangeal (MTP1) joints were most frequently involved, meanwhile,
9.4% patients had two or more joints attacked during one episode. The
most prevalent feature was synovitis at the acute phase, followed by dou-
ble contour (DC) sign (28.1%), bone erosion (18.8%) and tophi (15.6%),
while 35.9% patients had two or more pathologies. Whereas, the DC sign
was found most in previously attacked joints (33.3%), followed by tophi
(26.7%), bone erosion (23.3%) and synovitis (13.3%).No positive pathol-
ogies were found in asymptomatic joints. Synovits was more common in
joints during their acute attacks (80.0% vs13.3%, P=0.000), however, DC
sign and tophi were more common in previously attacked joints (9.5% vs
33.3% and 0.0% vs 26.7%, P<0.05, respectively). Both the DC sign and
tophi were positively correlated with the disease duration. Conclusions
Synovitis was the most prevalent feature in gouty joints during acute epi-
sodes; even bone erosion was found at their first attack. The DC sign, to-
phi and bone erosion were more common in previously attacked joints.
The prevalence of both DC sign and tophi was growing with disease du-
rations. Subclinical synovitis was detected with a mild percentage in
joints which were not at an acute episode.

ICW-C12-6

Adherence with urate-lowering therapies among male patients with
gout in a routine clinical setting

Min wook So

Division of Rheumatology, Department of Internal Medicine, Pusan Na-
tional University Yangsan Hospital, Korea

Conflict of interest: None

Objectives The aims of this study were to assess adherence ((compli-
ance and persistence) and factors that might contribute to non-adherence
to urate-lowering therapies (ULT) in male patients with gout during a 12
month period in a routine clinical setting. Methods This prospective ob-
servational cohort study was conducted in the rheumatology center of a
local tertiary hospital. All patients were incident cases. Compliance to
ULT was assessed by the clinic nurses through pill counts at the sched-
uled visits and non-compliance was defined as less than 80% of the pre-
scribed dose taken. Non-persistence was defined as discontinuation of
ULT longer than a month. Several variables that might affect adherence
were examined and serum urate levels and frequencies of acute gouty at-
tack were checked. Results A total of 132 male patients with gout were
recruited. The 94 (71.2%) was compliant. The medical history of hyper-
tension and chronic kidney disease (CKD) was fewer in the non-compli-
ant patients. The number of comorbidities of non-compliant patients was
significantly lower. The previous history of non-persistence of ULT was
significantly higher in the non-compliant patients. The absence of CKD
and the previous history of non-persistence of ULT are the independent
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factors associated with non-compliance. The 81 (61.4%) was found to be
persistent. The non-persistent patients were significantly younger and a
medical history of CKD was fewer. The number of comorbidities of non-
persistent patients was significantly lower. The absence of CKD is an in-
dependent factor associated with non-persistence. The average serum
urate levels of non-compliant and non-persistent patients were signifi-
cantly higher. Conclusion Accurate assessment of adherence and its as-
sociated factors in a routine clinical setting is a necessary first step to-
wards improving effectiveness to gout treatment.
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[Objectives] The trend of total joint arthroplasties (TJA) has in-
creased year by year because the elderly people has also increased in Ja-
pan. In fact, the rate of elderly people over 65 year-old increased from
18.5 % in 2004 to 25.1% in 2014 in Japan. The rapid increase of TJA
may reflect the management of health care and economic conditions of
social system. [Methods] We surveyed the number and rate of TJA in our
institutes in the last decade. The cause of revision TJA was analyzed in
2005-09 vs in 2010-14. [Results] We had 19,849 cases of orthopaedic
surgery, including 6,978 TJA from 2005 to 2014. The case of TJA in-
creased from 444 in 2004 to 2,309 in 2014 year by year. The cause of
TJA contained 5,126 osteoarthritis (OA, 82 %), 355 traumas (6 %), 250
loosening of TJA (5 %), 162 rheumatoid arthritis (RA, 2 %), 105 osteo-
necrosis (2 %), 46 infections (1 %), 25 dislocations (0.4 %). They con-
tained 2,838 cases of total hip arthroplasties (THA, 41 %), 2,201 cases of
total knee arthroplasties (TKA, 32 %), 416 cases of bipolar hip arthro-
plasties (6 %), 300 cases of revision THA (4 %), 265 cases of unilateral
knee arthroplasties (UKA, 4 %), 26 cases of revision TKA (0.4 %). The
increase of TJA was correlated to OA (r= 0.9, p< 0.05), osteonecrosis (r=
0.8), infections (r= 0.8), RA (r= 0.6), and THA (r= 0.9), TKA (= 0.9),
UKA (r= 0.9), Revision TKA (r= 0.8). The cause of 381 revision TJA
contained 294 loosening (77 %), 63 infections (17 %) and 25 dislocations
(7 %). The value of infections as cause of revision TJA was larger com-
pared to the value of all revision TJA between in 2005-09 and in 2010-14
(1.5 vs 2.2 times). [Conclusion] The number and rate of TJA increased
year by year, because of expansion of elderly people affected by OA in
the super-aging society. Revision TJA due to infections may be increas-
ing year by year.

ICW-C13-2

Identification Of Factors Leading To Total Knee Replacement - Data
from the Osteoarthritis Initiative (OAI)

Stephan Reumann', Robert Boudreau?, Wolfgang Hitzl?, Johannes
Holinka', Gerhard Hobusch'!, Reinhard Windhager', Sebastian Christian
Cotofana*’

"Department of Orthopaedics, Medical University of Vienna, Vienna,
Austria, Center for Aging and Population Health, Dept. of Epidemiolo-
gy, University of Pittsburgh, PA, Research Office, Biostatistics, Paracel-
sus Medical University, Salzburg, Austria, ‘Department of Anatomy, Ross
University School of Medicine, Roseau, Commonwealth of Dominica ,
SInstitute of Anatomy, Paracelsus Medical University Salzburg & Nurem-
berg, Salzburg, Austria

Conflict of interest: None

To investigate the driving clinical and imaging based factors leading
to total knee replacement (TKR) surgery in patients with knee osteoar-
thritis. 165 participants (64.5+8.4yrs, BMI 29.7+4.7kg/m?, 60% females)
were identified from the Osteoarthritis Initiative (OAI) who received a
TKR during a 4-year period. Annual publicly available patient and knee
specific data were obtained from 165 knees in the visit before TKR, for
140 knees 1 year before the TKR, for 107 knees 2 years before TKR, for
68 knees 3 years before TKR and for 30 knees 4 years before the TKR



surgery. Between these timepoints we compared the participant’s quality
of life (QoL; measured by the Knee Injury and Osteoarthritis Outcome
Score [KOOS]), the knee specific Western Ontario and McMaster Uni-
versities Osteoarthritis Index (WOMAC) total score, WOMAC pain sub-
score, knee pain intensity score (measured on a numerical rating scale)
and the x-ray based Kellgren and Lawrence (KL) grades. The overall
distribution of KL grades, changed significantly each successive year pri-
or to the TKR surgery (p<0.045). For measures of QoL, WOMAC pain
score, WOMALC total score a significant change was only observed in the
year before (p<0.0001), whereas in the years more than 1 year prior to
TKR (p<0.0001), no significant difference between the scores was no-
ticed (p>0.06). Scores for pain intensity changed significantly starting 2
years prioir to TKR surgery (p=0.014). The results of this study indicate,
that albeit a significant change in KL grades is present between each year
before TKR surgery, the driving factors for surgery are based on patients
quality of life and knee specific pain and functional scores. Based on
these results KL grades seems to be a less strong predictive factor for
TKR surgery compared to change in participants global and knee specific
measures like pain and quality of life.
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Objective: Ultrasonographic evaluation of the joints has gained stable
credibility, especially for assessment of joint inflammation and destruc-
tion. However, its concordance with histological evaluation is not fully
confirmed. In order to assess the reliability of ultrasonography (US) in
evaluation of the articular cartilage, we evaluated the thickness and the
status of the distal femoral condylar cartilages by US, and compared the
results with those of histological evaluation. Patients and method: We
examined 35 knees of 34 patients who underwent total knee arthroplasty
(TKA) due to rheumatoid arthritis (RA) or osteoarthritis (OA). Before
operation, US evaluation of the knee joint was performed and the status
of the lateral and medial femoral condylar cartilages was assessed. Then,
bone fragments of the distal femoral condyles were collected and histo-
logically evaluated. Results: The thickness measured by US was signifi-
cantly correlated with that evaluated by the histology in the medial con-
dylar cartilages (p=0.0006) while the tendency did not reach to statistical
significance in the lateral condylar cartilages (p=0.0861). The lateral con-
dylar cartilages tended to be thinner in the US evaluation than in the his-
tological evaluation (p=0.837 in US, p=1.71 in histology). When the car-
tilages evaluated by histology were divided into thick group (>1mm in
histological evaluation) and thin group (<Imm), the thickness of the car-
tilages in the thick group significantly appeared thinner in US evaluation
than in histological evaluation (p<0.0001). Discussion: Knee US could
be effective to measure the thickness and the status of the distal femoral
condylar cartilages, but the severer the cartilage damage becomes, the
more imprecise the examination might be.
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To evaluate the relationship between the presence and size of denud-
ed areas of subchondral bone (dABs) and locations of pain as indicated
on the knee pain map (KPM) and thus to provide spatial patterns of struc-
ture-pain-correlates in knee OA. 440 participants (244 females, 62.5 £ 9
years, 30.1 + 4.9 kg/m?) from the Osteoarthritis Initiative (OAI) were in-
cluded in this study. Participants used the KPM to identify the presence
of localized and regional knee pain. dABs were measured in subregions
of the femorotibial cartilages. Localized pain in the medial joint line was
significantly associated with moderate dABs in the external cMF OR 2.02
[95% CI 1.26-3.21] and external MT OR 1.69 [95% CI 1.08-2.67] but not
with the internal cMF OR 1.03 [95% CI 0.53-2.01] or with internal MT
OR 1.29 [95% CI 0.25-6.77]. Medial regional pain was significantly as-
sociated with moderate dABs in cMF OR 2.03 [95% CI 1.30-3.19] and in
MT OR 2.46 [95% CI 1.53-3.95] but not associated with dABs in cLF
OR 0.47 [95% CI 0.25-0.89 or in LT OR 0.60 [95% CI 0.36-1.00]. This
cross-sectional analysis reveals a spatial pattern of structure-pain-rela-
tionships in knee OA. Knee pain was associated with medially located
dABs but not with those located in the lateral compartment.
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Object: Osteoarthritis (OA) associated clinical and epidemiological
differences have been identified across races. Whether these variations
are related to adipokines in joint synovial fluid (SF) remains unknown.
We examined whether the SF adipokines and infrapatellar fat pad (IFP)
gene expression among patients with end-stage knee OA varied by race.
Method : Age, sex, body mass index (BMI) and race (White, Asian and
Black) were elicited through self-report questionnaire prior to surgery. SF
and IFP samples were collected at the time of total knee replacement. Ad-
ipokines were examined using multiplex platform and differences in con-
centrations were tested across racial groups. IFP was profiled using Adi-
pogenesis PCRArray and genes of interest were validated via qPCR
using Student’s t-test. Linear regression modeling was used to investigate
the association between each adipokine (outcome) and race (predictor;
referent group: White); adjusting for age, sex and BMI. Results: 67 pa-
tients (18 White, 33 Asian, 16 Black) were included. Mean SF adiponec-
tin concentration was greatest in Whites (1175.05 ng/mL), followed by
Blacks (868.53 ng/mL) and Asians (702.23 ng/mL) (p=0.034). The mean
SF leptin concentration was highest in Blacks (44.88 ng/mL), followed
by Whites (29.86 ng/mL) and Asians (20.18 ng/mL) (p=0.021). Regres-
sion analysis showed Asians had significantly lower adiponectin concen-
trations compared to Whites (p<0.05). However, leptin concentrations did
not differ significantly by race in adjusted analyses. Testing the IFP
showed significantly higher expression of LEP gene (leptin, p=0.03) in
Asians compared to Whites (n=4). Conclusions: There appears to be im-
portant racial differences in SF adipokine profile and IFP gene expression
among individuals with end-stage knee OA. Further work to determine
the source and function of these adipokines in knee OA pathophysiology
across racial groups is warranted.
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Objectives: Anti-CCP was included as part of the comprehensive
health screening in non-arthritic individuals in order to determine positiv-
ity rates in the general population. The development of arthritic symp-
toms and the diagnosis of rheumatoid arthritis (RA) in this population
was prospectively followed up to 10 years. Methods: Commercial anti-
CCP assay (SRL, Inc.) was included as part of comprehensive wellness
screening. Subjects with active arthritic symptoms and/or prior history of
RA or any systemic inflammatory arthritides were excluded from analy-
sis. Results: Among the 1879 individuals (788 men; 1091 women; mean
age 51.8yrs) with at least one screening visit, 30 (1.6%) were found to be
anti-CCP positive at first visit, with 3 out of the 30 (10%) becoming
symptomatic and meeting the 2010 ACR/EULAR Classification Criteria
for RA after an average of 3.5yrs. Additionally, six individuals (2%) were
found to newly develop anti-CCP positivity at a subsequent visit. Con-
clusion: Individuals without arthritic symptoms have low rates of anti-
CCP positivity. However, anti-CCP positivity seems to confer relatively
high rates of symptom onset and development of RA. The utility of anti-
CCP as a screening modality needs further evaluation in larger popula-
tions.
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Objective. Anti-centromere antibodies (ACA) is one of anti-nuclear
antibody (ANA). Here, we characterize the titer distribution of ACAs and
analyze clinical and genetic features of ACA-positive rheumatoid arthritis
(RA). Methods. We examined ANA by indirect immunofluorescence for
9,575 healthy volunteers and 1,278 RA patients without systemic sclero-
sis. HLA-DRBI1 was genotyped for 285 RA patients. We compared distri-
butions of titers among ANA and analyzed associations between ACA
and clinical or genetic features in the subjects. Results. ACA demonstrat-
ed a significant higher distribution levels than other ANAs (p<0.0001).
ACA-positivity was associated with old age and females. ACA-positive
patients with RA showed lower positivity of rheumatoid factor
(p=0.0011). ACA positivity was a risk factor of high Total Sharp Score
independently of known factors. ACA was associated with Raynaud’s
phenomenon and complication of Sjogren’s syndrome and primary bili-
ary cirrhosis (p<0.0052). No HLA-DRBI alleles were significantly asso-
ciated with ACA. Conclusions. ACA showed a specific distribution of
levels among ANA. ACA-positive RA is a distinct subset with specific
clinical features and complications. ACA is a possibly new risk factor of
bone destruction in RA.
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Background: Mechanical stress would play an important role on in-
flammation of rheumatoid arthritis (RA). Some studies reported that the
dominant hand joints were more affected than the non-dominant ones,
but many of them led to the conclusion by evaluating only right-handed
subjects. Thus, it is still inconclusive whether right or dominant hand gets
more damaged in RA. Objective: To clarify the relationship of handed-
ness with clinical and radiological joint involvements in RA. Methods:
We enrolled a total of 334 patients. Clinical and radiological joint in-
volvements were compared between right and left sides using the data of
the 28 joints evaluated for DAS28 and X-rays scored by the modified To-
tal Sharp Score (mTSS). Results: We found 322 and 12 patients right-
and left-handed, respectively. In both groups, clinical and radiological in-
volvements tended to be worse in dominant hands than in non-dominant
ones (p=0.0015, mTSS in right-handed subjects). On the contrary, non-
dominant foot showed more damage than dominant foot in right-handed
subjects (p=0.031, mTSS). Conclusion: Handedness influences the later-
ality of clinical and radiological joint involvements in RA. Laterality of
damage in foot may be different from that in hand.
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[Object] While resection arthroplasty is a useful means to treat fore-
foot deformities caused by rheumatoid arthritis (RA), the outcomes are
poor in some patients. We extracted patients with recurrent deformity,
and examined the relationship with RA disease activity. [Methods] The
study included 46 feet in 25 RA patients who underwent resection arthro-
plasty of the hallux and 4 lesser toes from 2008 to 2013. According to
gender, there were 40 female feet, and 6 male feet, with a mean age at the
time of surgery of 70 years, and mean follow-up period of 31 months. As
endpoints, we examined the presence and number of dislocated metatar-
sophalangeal (MTP) joints prior to surgery and at the time of the final
follow-up, hallux valgus angle (HVA), and Disease Activity Score 28-
CRP (DAS), then analyzed factors that affected recurrent deformity fol-
lowing surgery. [Results] The mean DAS was 2.9 prior to surgery, and 2.5
at the time of the final follow-up, with a significant improvement ob-
served. When feet with recurrent dislocation of the MTP joint or HVA >
25 degrees at the time of the final follow-up were defined as the recurrent
deformity group, there were 25 patients (26 %) allocated to the recurrent
deformity group. Compared to the non-recurrent deformity group, the re-
current deformity group showed significantly higher DAS at the time of
the final follow-up (3.6 vs 2.1, p<0.001). When patients with DAS < 2.6
prior to surgery and at the time of the final follow-up were defined as the
improvement maintained group, there were 20 patients (43 %) who cor-
responded. Compared to the non-maintained group, the improvement
maintained group showed a higher preoperative HVA with more MTP
dislocations, however only 1 patient developed recurrent deformity,
which was significantly low compared to the group without maintained
improvement (p<0.001).[Conclusion] The control of RA disease activity
prior to and following resection arthroplasty is important for the preven-
tion of recurrence.

ICW-C14-5

Ageing is independent factor of Health Assessment Questionnaire
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[Objectives] In order to verify influence of ageing in Health Assess-
ment Questionnaire Disability Index (HAQ-DI) in rheumatoid arthritis
(RA) patient, correlation among HAQ-DI, 28 joints disease activity index
with C-reactive protein (DAS28-CRP), Sharp/van der Heijde score
(SHS), and age was investigated and evaluated statistically with multiple
linear regression analysis. [Methods] 363 RA patients who have been
followed up more than 3 years were analyzed. Their average age,
DAS28-CRP, HAQ-DI, SHS, and age at third year were calculated, and
their correlations between HAQ-DI and the other factors were evaluated.
Patient was divided according to age at 65-years-old (G-Y; younger and
G-0; older). Correlations between two facotors were evaluated for all the
patients (G-All) and for each age group statistically. Patients with
DAS28-CRP less than 2.3 and SHS less than 50pts, were picked up (G-
Rem). Correlations between HAQ-DI and the other factors for each age
group were evaluated statistically. Significance level was set within
0.01%. [Results] For G-all, HAQ-DI has correlated with all of three fac-
tors significantly. In G-Y, HAQ-DI has correlated with DAS28-CRP and
SHS significantly, but not significant with age. In G-O, HAQ-DI has
demonstrated significant correlation with all of the three. In 192 G-Rem
patients, HAQ-DI has demonstrated no significant correlation with age
for G-Y, however for G-O significant correlation between the two has
demonstrated. In correlation between the two, all combinations except
DAS28-CRP and age have demonstrated significant correlations for G-all
and for G-O, however for G-Y, there demonstrated statistically significant
correlation only between HDAQ-DI and DAS28-CRP. [Conclusions]
These results suggested that ageing has close influence on HAQ-DI. This
effect applies when patient’s age becomes over 65-year-old independent-
ly. Thus, age related HAQ-DI, AGE-HAQ for short, should be considered
when evaluate HAQ-DI in RA patient older than 65.
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Objectives To evaluate the effects of medication on the development
of cardiovascular disease (CVD) in patients with rheumatoid arthritis
(RA) Methods A retrospective cohort of RA patients was established us-
ing Korean national healthcare claims database between Jan 2009 and
Dec 2013. There was 6 months disease-free period of CVD to determine
the incident cases. After excluding the patients with CVD history, pa-
tients were followed for the development of CVD or the last observation-
al date (Dec 31, 2013). We performed a nested case-control study of RA
patients without previous CVD. Cases who developed CVD were identi-
fied and matched with up to 4 controls without CVD. Controls were
matched for age, gender, RA index date, comorbidities including hyper-
tension, diabetes, hyperlipidemia, chronic kidney disease, and drugs such
as antiplatelet agent, cholesterol lowering agent. Information on drugs
exposure: non-steroidal anti-inflammatory drugs (NSAIDs), disease mod-
ifying antirheumatic drugs (DMARDs), biologic DMARD:s, corticoste-
roids, calcium which was used more than 30 days during 1 year before
CVD was collected. Using the multivariate regression model, we evaluate
the effect of each drug on the development of CVD with adjusting other
risk factors. Results We identified 7,102 cases and 27,018 controls. In
models adjusted for other risk factors for CVD, DMARDs (OR 0.79,
95%CI 0.73-0.85) were protective effect for CVD, while biologic
DMARDs were not significant (OR 0.85, 95%CI 0.56-1.28). Corticoste-
roids (OR 1.26, 95%CI 1.19-1.34) and NSAIDs (nonselective NSAIDs:
OR 1.32, 95%CI 1.22-1.41, Cox-2 inhibitor: OR 1.31, 95%CI 1.18-1.45)
were risk factors for CVD. These results were consistent in subgroup
analyses stratified by various CV events; coronary artery disease, stroke,
and cerebral hemorrhage. Conclusions The use of DMARDs showed
protective effect for CVD, while corticosteroids and NSAIDs increase the
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risk of CVD in RA patients.
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Objective: To determine the levels of erthrocyte methotrexate poly-
glutamate (1-5) levels in patients with rheumatoid arthritis and assess
their relationship to efficacy and adverse effects.Methods: This study in-
cluded patients of RA (fulfilling 1987 ACR), aged 18-65 years who had
active disease (DAS28>3.2) and were not on methotrexate. Patients were
started on MTX at 15 mg/week and increased to 25 mg/week by 8 weeks
that was continued till 24 weeks. At 24 weeks, patients were classified by
EULAR response criteria into responders (good or moderate response) or
non-responders. MTX-PG levels (Pgs 1-5) were assayed in packed RBCs
using HPLC using post-column derivitization using UV photo-oxidation
and then fluorescent detection. Results: This study included 117 patients,
with mean (£SD) age of 42.7+11.9 years, disease duration 2.0+1.7 years,
71.8% RF+ and 85.7% CCP+. At 24 weeks, among completers, 57 pa-
tients were responders and 33 were non-responders with the mean (£SD)
MTX dose being 21.743.9 and 22.7+ 4.1 mg/week. There was no differ-
ence in the mean methotrexate polyglutamate levels (pgs 1-5) between
responders and non-responders at any of the visits (4, 8, 16 and 24
weeks). At 24 weeks the MTX PG levels were 158.5 and 160.2 nM re-
spectively. In addition, there was no difference in the mean methotrexate
polyglutamate levels between those with adverse effects and those with-
out any adverse effects.Conclusions: Our study suggests that MTX-PG
levels are not determinants for response to MTX,or their adverse effects..
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Introduction Biologics are highly effective treatment for rheumatoid
arthritis (RA). However, a small proportion of patients showed worsened
disease activity after initiation of biologics. As treatment failure may lead
to reduced adherence to the following treatment, identifying factors that
affect refractory status to biologics is important. Method Clinical data
was obtained from RA patients who were treated with infliximab (IFX)
during the period of August 2003-April 2014. Patients who fell into either
of the following condition were defined as non-responder. 1. Ifx was
stopped within 22 week due to non-response. 2. DAS28-CRP at 22 week
increased by >0.6 from that at week 0. Results Sixteen out of 582 pa-
tients were identified as non-responder. Age, duration of disease, dose of
MTX, disease activity were not associated with non-response, and treat-
ment with prednisolone (PSL) was the only factor identified as a risk fac-
tor of non-effective outcome (Odds ratio 4.8, 95% CI 1.5-15.3). Discus-
sion This result showed PSL usage might be a risk factor for poor
outcome of IFX. Although transient treatment with low dose corticoste-
roid is reported to be beneficial to prevent bone destruction, this result
suggests that corticosteroid usage requires careful consideration to avoid
poor outcome of IFX in RA patients.
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Objectives: To evaluate the kinetic binding parameters and in vitro
functional activity of sarilumab, a human monoclonal antibody (mAb) di-
rected against human interleukin 6 receptor alpha (IL6-Ra), and tocili-
zumab, a humanized anti-IL6Ra mAb. Sarilumab was developed using
VelocImmune® mice immunized with human IL6Ra. It is currently being
explored as a therapeutic treatment for rheumatoid arthritis. Methods:
Kinetic binding parameters of sarilumab and tocilizumab (EU commer-
cial source) were measured using surface plasmon resonance (SPR). Sari-
lumab and tocilizumab blockade of IL-6/IL-6-Ra “classical” activation in
cells expressing IL6Ra were compared in a HepG2/STAT3 luciferase re-
porter assay and a DS-1 proliferation assay. Sarilumab blockade of trans-
signaling in the presence of soluble IL6Ra was evaluated using HEK293/
gp130/STAT3-luciferase reporter cells which do not express IL6Ra. An
ELISA assay was used to evaluate sarilumab blockade of hIL-6Ra bind-
ing to IL6. Results: Sarilumab bound with high affinity to monomeric
human and monkey IL6Ra(Kp = 62 pM and 72 pM, respectively) and to
the dimeric human IL-6Ra-hFc with a Kp value of 13 pM. Sarilumab
blocked luciferase activity in HepG2/STAT3-Luc cells induced by 50 pM
IL-6 with an ICs, of 146 pM and blocked proliferation in DS-1 cells in-
duced by 1 pM IL6 with an ICso of 226 pM. In both the SPR and func-
tional assays, sarilumab was several-fold more potent than tocilizumab.
Sarilumab blocked frans-signaling in HEK293/gp130/STAT3-Luc cells
induced by 1 nM IL-6Ra and 10 nM IL-6, with an ICs, value of 860 pM.
In an ELISA assay, sarilumab blocked 100 pM IL-6Ra-hFc from binding
to human IL-6 with an ICs value of 108 pM. Conclusion: Sarilumab has
a higher binding affinity for IL-6Ro, blocks IL6Ra activation, and inhib-
its IL6 induced cell proliferation at lower concentrations than tocilizum-
ab. Sarilumab inhibits activation in both cis- and frans-signaling assays
via direct blockade of IL6 binding to IL-6Ra.

ICW-C15-4

Efficacy of denosumab added to a biologic agent on radiographic
progression in rheumatoid arthritis

Tetsuo Hasegawa, Yuko Kaneko, Tsutomu Takeuchi

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

Conflict of interest: None

Object. Accumulating evidences have shown that RANKL and in-
flammatory cytokines are essential in osteoclast differentiation and acti-
vation, which leads to bone destruction in rheumatoid arthritis (RA). The
aim of this study was to elucidate the efficacy of concomitant use of de-
nosumab and a biologic agent on radiological progression in RA patients.
Methods. 40 RA patients on biologic agents who have initiated deno-
sumab 60mg injections every 6 months for osteoporosis between 2013
-2015 in our institution with hand and foot X-rays available were enrolled
in this study. Control group comprised of age-, sex-, disease duration-,
disease activity-, and modified total Sharp score (mTSS)-matched 40 pa-
tients with a biologic treatment without denosumab. Disease activity and
radiographic progression 12 months later was compared between the two
groups. Results. The increase in modified Sharp erosion scores was sig-
nificantly smaller in the denosumab+biologics group than in the biologics
group (0.16 vs 0.64, P=0.038). Clinically relevant radiological progres-
sion (CRRP; mTSS>3) rate was also lower in the denosumab+biologics
group (2.5% vs 15%, P=0.048). Denosumab had no evidence in suppress-
ing RA disease activity and progression of joint space narrowing. Patients
who were young, had moderate disease activity, and showed greater pre-
existing joint damage were prone to experience CRRP in the biologics
group. The rate of overall adverse events were comparable between the
two groups. Conclusions. Concurrent use of denosumab and a biologic
agent in RA patients is efficacious in inhibiting structural damage and
preventing CRRP without increasing adverse events compared with the
treatment of a biologic agent alone.
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Background/Purpose: We developed E6011, a novel humanized an-
ti-Fractalkine (CX3CL1, designated as FKN hereafter) monoclonal anti-
body, and its safety and tolerability were assessed in a Phase 1/2, open-
label, multiple ascending dose study in RA patients for the first time
(NCTO02196558). Methods: Active RA patients with inadequate response
to MTX or TNF inhibitors were received 7 consecutive doses (subcutane-
ous) of E6011 at week 0, 1, 2 and thereafter every 2 weeks up to week
10. The primary objective was safety and tolerability of E6011 in Japa-
nese RA patients while the efficacy of E6011 was also explored. Results:
Twelve subjects were enrolled in the cohort of 100 mg and subsequently
15 subjects were enrolled in the 200 mg cohort, in total, 27 subjects re-
ceived repeated subcutaneous administrations of E6011. As a result, re-
peated dose of E6011 was found safe and well tolerated. The incidence of
AE, treatment-related AE and SAE was 59.3%, 29.6% and 7.4%, respec-
tively. There were no severe AE or deaths, and no significant differences
were observed in the incidence or severity of AE between the 100 mg and
200 mg cohorts. After starting multiple dose administration of E6011, the
steady state was achieved at week 2, and was held to week 12. Clinical
outcome was also available in the study in which response rates of
ACR20, 50 and 70 at week 12 were 75.0%, 33.3%, 8.3% and 80.0%,
26.7%, 20.0% in the cohort of 100 and 200 mg, respectively. At week 12,
33.3% of subjects achieved DAS28-CRP remission in both cohorts,
16.7% and 20.0% for SDAI remission and 8.3% and 26.7% for Boolean
remission were observed in the 100 mg and 200 mg cohorts, respectively.
Conclusion: E6011 was safe and well tolerated, and demonstrated a
promising efficacy in active Japanese RA patients with MTX or TNFi-IR.
While further clinical studies are required, the results obtained indicate
that a novel biological DMARD targeting FKN/CX3CRI1 interaction will
be clinically beneficial for active RA patients.
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Objectives Ninety percent of patients with rheumatoid arthritis (RA)
have suffered from feet deformities, including hallux valgus. Previous
studies reported that arthrodesis and resection arthroplasty of the first
MTP joint were major procedures for RA patients. However, those proce-
dures sacrifice the function of the first MTP joint. Recently, because of
the introduction of biologics, RA can be well controlled and the function
of joints can be preserved. Therefore, we perform joint-preserving sur-
gery (Scarf osteotomy) for hallux valgus in RA patients including severe
deformities. We aimed to investigate clinical results of Scarf osteotomy
for hallux valgus in RA patients. Methods A retrospective study was un-
dertaken to review a series of 55 feet with hallux valgus in 44 RA pa-
tients who underwent Scarf osteotomy. The mean age at surgery and du-
ration of RA affliction were 65.0 (range 45-81) years and 21.3 (range
5-45) years, respectively. There were 42 women and 2 men. They were
followed up for a mean duration of 28 months and all of them were avail-
able for follow-up for at least 2 years. The angles of the hallux valgus
(HVA), the angles of MIM2 (M1M2A), the angles of MIMS5 (M1M5A),
Hardy’s classification, and DAS28-CRP were examined pre- and postop-
eratively at the final follow-up. Complications were also examined. We
defined a recurrence of hallux valgus as more than 25 degrees of HVA.



Results The mean HVA improved from 48.7 degrees preoperatively to
14.1 degrees at the final follow-up. The mean MIM2A and M1IMS5A im-
proved from 13.8 degrees to 8.8 degrees and from 32.4 degrees to 22.0
degrees, respectively. The median Hardy’s classification improved from 6
to 3. The mean DAS28-CRP improved from 3.1 to 2.8. There were 8
(15%) recurrences of hallux valgus, 3 (5%) hallux varus, and 5 (9%) de-
layed wound healing. Conclusions Our results show that Scarf osteoto-
my is a beneficial procedure for hallux valgus in RA patients.
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Objective: We previously reported that monocytes of patients with
systemic lupus erythematosus (SLE) secrete higher amount of BAFF (B
cell activating factor) by stimulation with IFN-g than those from healthy
controls, suggesting that patient monocytes might be in a pre-activated
state. We observed later that incubation of monocytes with anti-DNA an-
tibodies induced expression of BAFF, which urged us to study how anti-
DNA antibodies interact, stimulate, and/or damage the cells. Methods:
Mouse monoclonal IgG anti-DNA antibodies (MoAbs) 2C10, H241 and
WB-6 were purified with a protein A column. Human epithelial cell lines
HeLa and HEp-2, or monocytic THP-1 cells were incubated with one of
the MoAbs, or serum samples from patients with SLE for 2 hours at
37C. Fluorescence-labeled second antibody was added after wash, fixa-
tion, permiabilization and blocking, and the cells were analyzed by fluo-
rescence microscopy or flowcytometry. Results: Anti-DNA MoAbs, but
not isotype-matched IgG, entered the cytoplasm and/or nucleus of live
cells. Two hours after incubation with MoAbs, the cells were not stained
by annexin V suggesting that the cell membrane was intact at this point.
The second antibody did not enter the cells without fixation and permia-
bilization, which also suggested the integrity of the cell membrane. Incu-
bation at 4T significantly reduced the internalization of MoAbs indicat-
ing that the process was resulted from active cellular function. Polyclonal
IgG from some patient sera, but not from healthy subjects, also entered
live cells, and induced apoptosis by 4-hour or longer incubation. Con-
clusion: Some anti-DNA antibodies enter live cells, and stimulate or
damage the cells.
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Objective: The process of pulmonary vascular remodeling in pulmo-
nary arterial hypertension (PAH) in systemic lupus erythematosus (SLE)
largely depends on migration of pulmonary artery smooth muscle cells
(PASMCs). Since some SLE patients have autoantibodies to enolase 1
(ENO1), which is reported to be involved in cell migration, we tested
whether IgG from SLE with PAH have stimulatory effects on PASMC
migration. Methods: Sera from 6 SLE patients, including 1 with PAH,
and 7 healthy subjects were collected, and IgG was purified using Melon
Gel or protein G. PASMC migration was examined by a Boyden chamber
method. Lamellipodia formation and antibody binding sites in the cells
were determined by immunocytochemistry. Identification of anti-ENO1
antibodies was performed by immunoprecipitation, western blotting,
mass spectrometry, and ELISA. Results: IgG from SLE with PAH, sig-
nificantly increased migration of PASMCs, which was 2.0-fold greater in
SLE patients with PAH than those without PAH (p<0.01, n=3, 12). After
incubation with IgG, the number of cells with lamellipodia, which repre-
sents rearrangement of the cytoskeleton necessary to migration, was 1.4-
fold higher in SLE patients with PAH than those without PAH (p<0.01,
n=8, 21). In immunocytochemistry, IgG from SLE with PAH were colo-
calized with b-tublin in the cytoplasm of PASMCs, and western blotting
showed that the antibodies bound to a ~50 kD protein in the lysates,
which was subsequently identified as ENO1. Furthermore, the titer of
IgG anti-ENOI antibodies was 1.5-fold higher in SLE patients with PAH
than those without PAH. Conclusion: Anti-ENO1 antibodies in SLE
with PAH induce migration of PASMCs, and possibly play a pivotal role
in the pathogenesis.
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Objective: Curcumin is an immune modulator compound which
rarely discussed for systemic lupus erythematosus (SLE) treatment. The
aim of this research was to investigate the effect of curcumin treatments
in preventing the progressivity of nephritis in pristane induced lupus
mice model. Methods: Female Balb/c mice (n=24) were injected by sin-
gle 0.5 cc pristane intraperitoneally to induce lupus manifestations. Mice
were divided into four groups, based on curcumin doses: control (no cur-
cumin). C1 (12.5 mg/kgBW/day), C2 (50 mg/kgBW/day), and C3 (200
mg/kgBW/day). Curcumin were given orally every day from fourth to
eight months after pristane injection. The progressivity of nephritis was
monitored by measuring proteinuria and histopathologic analyses of the
kidney, including class, activity index, and chronicity index of lupus ne-
phritis. Results: Presence of proteinuria (>500 mg/dl) was significantly
lower in C3 group compared to control (p=0.000). Most of mice in con-
trol, C1, and C2 group had class IV lupus nephritis (66.6%, 66.6%, and
50% respectively) while most of the mice in C3 group had class II lupus
nephritis (50%). Lupus nephritis activity index was significantly lower in
C3 group compared to control (p=0.000). However, no significant differ-
ence of lupus nephritis chronicity index was found from C1, C2, and C3
group compared to control. Conclusion: Curcumin treatment can pre-
vent proteinuria, progressivity of lupus nephritis class, and activity index
of lupus nephritis. Therefore, curcumin is a potential compound that can
be developed as a complementary therapy in the treatment of SLE, espe-
cially by preventing the progressivity of lupus nephritis.
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Introduction Number of macrophages (Mo) in glomeruli correlate
with proteinuria in lupus nephritis (LN). Recently, polarity of Mg has
gained attention in inflammatory diseases. Macrophages can be classified
into two functional subsets: classically activated Me(M1), which are
characterized by cytotoxic properties; and alternatively activated
Moe(M2), which are involeved in resolution of inflammation. We have
previously reported that induction of heme oxygenase (HO)-1, which are
predominantly expressed in M2, led to a significant reduction of protein-
uria in MRL-Fas;, mice. Object To analyze association between pro-
teinuria and Me polarity in LN. Methods M1M¢ and M2M¢ were gen-
erated from peripheral monocytes with M-CSF/GM-CSF. In renal
biopsies from 20 cases with LN, immunohistochemistry was performed
using Abs for CD68, CD163 (a marker of M2Mg), and HO-1. And aver-
age cell number per glomeruli of M1Mg, M2Mg and HO-1 positive cells
were counted. Retrospectively, we analyzed association between average
cell number per glomeruli and proteinuria at the time of diagnosis. In ad-
dition, we generated congenic mice MRL/Fas,,.C57BL/6J-8""(a tran-
scriptional repressor of HO-1) and analyzed difference of survival rate
and proteinuria. Result Histological examination revealed that M2Me¢
was predominantly present in LN glomeruli compared with
MIMo(M2M¢ 7.95 vs M1Mg 1.57). In vitro analysis of GM- and M-
CSF induced human Mo, M2M¢ showed highly expressed CD163, HO-
1, and ferritin in M2 subset. Interestingly, correlation between HO-1 and
CD163 were absent, suggesting aberrant regulation of HO-1 in M2Mgin
LN. There were significant positive correlation between M1/M2 Me
number and proteinuria. Phenotype analysis of MRL/Fas),,. C57BL/6J-
Bachl-/- is under way. Conclusions There were significant positive cor-
relation between M1/M2 cell number and proteinuria in LN. Immunohis-
tochemistry showed possible M2 dysfunction in LN.
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Objectives: Monocyte Chemoattractant Protein-1 (MCP-1) is in-
volved in pathogenesis of lupus nephritis (LN). However, large prospec-
tive studies evaluating its role as a biomarker in LN are lacking. Meth-
ods: SLE patients with active nephritis (AR), active disease without
nephritis (active non-renal; ANR) and inactive disease (ID) were en-
rolled. Patients were treated according to the ACR guidelines and AR
group was followed up every 3 months for 1 year. Urine and serum sam-
ples were collected at baseline and follow up visits. Urine samples from
20 healthy subjects (HC) and 20 patients each of rheumatoid arthritis
(RA) and diabetic nephropathy (DM) served as controls. Serum (sMCP-
1) and urinary MCP-1 were measured using ELISA and urinary values
were normalized for creatinine excretion. Non-parametric tests were used
for statistical analysis. Results: A total of 121 SLE patients (females
113) were enrolled. At baseline, normalized urinary MCP-1 (uMCP-1)
was significantly higher in AR group as compared to ANR, ID, HC and
RA (p<0.001for all) but it was not different from DM. At baseline,
uMCP-1 showed good correlation with rfSLEDAI and SLEDAI (r=0.5
and 0.4, p<0.001) but not with sMCP-1. On ROC analysis to differentiate
between AR and ANR, uMCP-1 performed better than sMCP-1, anti-ds
DNA antibodies, C3 and C4. In the longitudinal study, uMCP-1 de-
creased significantly at all visits as compared to baseline (p<0.001)
whereas SMCP-1 showed an irregular erratic trend with significant vari-
ability in follow up levels. uMCP-1 rose before conventional markers in
2 patients who had a relapse of LN at 11 and 12 months respectively and
its levels remained persistently high in another patient who developed
chronic kidney disease. Conclusion: uMCP-1 is derived from kidneys
and helps differentiate between AR and ANR patients. It shows good cor-
relation with disease activity and its levels fall with treatment. It may
have a potential to predict poor response to therapy and relapse of LN.
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Object: to examine the effect of vitamin D {1,25 (OH).,Ds} in in-
creasing bactericidal function of neutrophil against Escherichia coli(E.
coli) in patient with systemic lupus erythematosus (SLE). Methods: six
groups culture of neutrophil cells from SLE patient with hypovitamin D
were given six different dose of 1,25 (OH),D;: 0, 10°M, 10°M, 10%M,
10M, and 10°M. Every group was induced by phorbol 12-myristate
13-acetate (PMA) to form neutrophil extracellular traps (NETs) as the
last defense of neutrophils against bacteria. Intracellular flowcytometry
was done to measure the expression of antibacterial cathelicidin. The cul-
tures were infected with 103 E.coli O157 (bacteria to cell ratio: 100), cen-
trifuged, and further incubated for 20 minutes with medium speed at
37°C. The harvested pellet and supernatant was plated into eosin-methy-
lene blue (EMB) medium to determine colony forming unit (CFU). Re-
sults: expression of cathelicidin was increased among 107''M, 10°M,
10"M, 10°M and decreased among 10*M compared to 0 (p>0.05). There
were significant higher mean of bacteria survival among 10°M, 107M,
10°M, 10'°M on pellet and 10°M, 10”M, 10°M on supernatant com-
pared to 0 (p<0.05). This means in the dose of 10*M vitamin D, the bac-
teria survival was not increased significantly or in other word the bacteri-
cidal function of neutrophil become more efficient however the
cathelicidin expression was decreased. Conclusion: vitamin D increases
bactericidal function of neutrophil independent to cathelicidin in patient
with SLE. Key Word: Vitamin D, neutrophil, Escherichia coli, SLE.
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[Objectives] High mobility group box 1 (HMGB1) is a ubiquitous
non-histone nuclear protein that exerts proinflammatory functions in the
extracellular milieu. Here we evaluate the efficacy of neutralizing anti-
HMGBI1 monoclonal antibody (mAb) whether it ameliorates nephritis in
MRL/Ipr lupus-prone mice. [Methods] We administered the anti-HMGB1
mAb (5 mg/kg weight) neutralizing ICAM-1-inducing activity of
HMGBI in vitro or class-matched control IgG2a intravenously twice a
week from 4 to 15 weeks. Urine albumin was monitored every 2 weeks
and histological evaluation of kidneys was conducted at 16 weeks. Anti-
ds DNA antibody titers, cytokines and chemokines were also evaluated.
[Results] Anti-HMGB1 mAb tended to reduce the albuminuria compared
to an isotype control at 16 weeks. Consistent with the urinary albumin
excretion, histological score of the kidney also tended to be attenuated
and the complement deposition was improved. There’re no significant
differences in the glomerular infiltrations of F4/80 positive cells, while
the infiltrations of Ly-6B positive neutrophils were significantly sup-
pressed. Despite its effectiveness in nephritis, antagonizing HMGBI1
treatment didn’t show significant reductions of serum cytokine and che-
mokine levels and their mRNA expressions in kidney, such as [FN-alpha,
TNF-alpha and IL-6. Moreover the anti-dsDNA antibody titer increased
by anti-HMGBI1 antibody treatment. The glomerular depositions of
whole IgG, IgG2a and IgG3 were similar in the two groups. The serum
HMGBI level and the renal gene expression were not altered. The
weights of lymphoid tissues were almost similar and "*F-FAC-PET/CT
also showed the similar accumulation in cervical and axilla lymph nodes
in the two groups. [Conclusion] Anti-HMGB1 mAb demonstrated thera-
peutic potential against lupus nephritis through inhibiting neutrophil re-
cruitments, but serological deterioration might blunt the effectiveness.
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Object: CDS52 is a cell-surface glycoprotein that is widely expressed
in lymphocytes, monocytes and eosinophils. CD4*CD52%eh T cells inhibit
the activation of CD4'CD52"" T cells through the release of cell-surface
CD52. Soluble CD52, which is cleaved from CD4*CD52be" T cells,
works as a ligand of siglec-10 on CD4'CD52"¥ T cells (Nat Immunol.
2013: 14:741-8.). CD4°CD52"e T cells were reported as distinct popula-
tion from conventional regulatory T cells. The role of the immune regula-
tion of these cells in systemic lupus erythematosus (SLE) is unknown.
We evaluated the CD4"CD52" T cells in the human peripheral blood
mononuclear cells (PBMCs) of SLE patients and clarified their roles in
the pathogenesis of SLE. Methods: We isolated the PBMCs of 58 SLE
patients, 22 non-SLE patients (19 with rheumatoid arthritis, 3 with mixed
connective-tissue disease) and 33 healthy controls (HCs). The expres-
sions of CD4*CD52"e" T cells and CD4*CD52"°" T cells were analyzed by
flow cytometry. We also analyzed the correlations with clinical parame-
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ters including SLEDAI, anti-ds-DNA antibodies and complement. We
then analyzed circulating follicular helper like T cells (Tth like cells)
identified as CD4'CXCR5"€JCOS"e"PD-1"¢" and plasmablast identified
as CD3:CD19°CD38°CD27". Results: We found that the expression of
CD4°CD52"" T cells in the SLE was significantly higher than HC and
non-SLE. The expression of CD4'CD52"" T cells of the SLE were posi-
tively correlated with SLEDAI, anti-ds-DNA antibodies and IgG. The
CD4 *CD52"" T cells were reduced after induction of intravenous cyclo-
phosphamide therapy for SLE (N=5). The population of Tth like cells
were increased in SLE and its expression was positively correlated with
CD4°CD52"* T cells. Conclusions: Collectively, our data suggest that
increased CD4'CD52¥ T cells along with increased Tth like cells are in-
volved in the pathogenic autoantibodies production highlighting its po-
tential as a therapeutic target for SLE.
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[Objective] MicroRNAs are involved in epigenetic mechanism and
play an important role as post-transcriptional regulators in the pathogene-
sis of SLE. IL-2 hypoproductivity in SLE has been reported and we hy-
pothesized that miRNAs may be involved in the pathobiology. In this
study, CD4+T cells were isolated from spleen of MRL/Ipr lupus model
mice and C57BL/6J mice as a control. Total RNAs were purified and ana-
lyzed by next generation sequencing to compare miRNA and mRNA pro-
files between two groups, respectively. The number of leads for miR200a-
3p was significantly downregulated in MRL/Ipr mice (0.10) compared to
control (5.32) (p=0.03). CtBP2 was identified as a possible target of mi-
R200a-3p since it was significantly upregulated in mRNA level in MRL/
Ipr mice with 53-fold change. CtBP2 has been reported as a negative
transcription factor of IL-2, thus we examined the role of miR200-3p in
increased expression of CtBP2 and subsequent defects of IL-2 production
in lupus T cells. [Methods]MiRZOOa—Sp was transfected in EL4 mice T
cell line and the level of mRNA and protein of CtBP2 were examined by
real time PCR (RT-PCR) and western blotting, respectively. MiR200a-3p
overexpressed cells were stimulated with phorbol 12-myristate 13-acetate
(PMA) (10ng/ml) and ionomycin (1uM). After 6 hours stimulation, cells
and supernatant were harvested and IL-2 level were examined by RT-
PCR and ELISA. Luciferase plasmid containing IL-2 promoter region
was transfected with miR200a-3p, then luciferase activity was evaluated
after 24 hours stimulation. [Results] In EL4 cell with miR200a-3p over-
expression, CtBP2 was significantly downregulated while mRNA and cy-
tokine level of IL-2 was upregulated. IL-2 promoter activity was also ele-
vated under the miR200a-3p overexpression.[Conclusion]IL-2
production was elevated after miR200a-3p overexpression. Our data sug-
gested that reduction of miR200a-3p is functionally associated with sup-
pression of IL-2 production through CtBP2 in SLE T cell.
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Objective: In systemic lupus erythematosus (SLE) patients, the char-



acteristics of blood IgG+B cells that associated with IgG production were
not well clear. And, whether follicular helper T (Tfh) cells are associated
with IgG+B cells remains largely unknown. Methods: A total of 37
newly-diagnosed SLE patients and 21 healthy controls (HC) were en-
rolled for this study. B lymphocyte subsets (analysed by flow cytometry)
were compared. The frequency of IgG+B cells including CD27-1gG+B
cells and CD27+IgG+B cells, the expression of activation makers includ-
ing CXCR3, CD86 and CD95 on IgG+B cells, and the percentage of cir-
culating Tth cells as well as its subsets were analyzed by flow cytometry.
The role of Tth cells on the activation of IgG+B cells was investigated in
a co-culture system. Results: A subset of activated memory B cells with
an activated phenotype was increased in patients with SLE and correlated
with disease activity and serologic abnormalities. The frequency of
CD27+1gG+B cells reduced in SLE patients in comparison with HC,
while the activation of CD27+IgG+B cells increased with elevated ex-
pression of CD95, CD86 and CXCR3. Meanwhile, circulating Tth cells
(CD4+CXCR5+PD-1+), Tth2 cells (IL-4+CXCR5+) and Tth17 cells (IL-
17+CXCRS5+) as well as Tth21 cells (IL-21+CXCRS5+) were significantly
expanded in SLE patients. Circulating Tth cells from SLE patients were
better able to promote the expressions of CD86 and CD95 on
CD27+1gG+B cells compared with those in HC in co-culture system.
Blocking with IL-21 with IL-21R FC Chimera, the expression of CD86
and CD95 on CD27+IgG+B cells induced by Tth cells decreased in SLE
patients. Conclusion: The immune dysfunction of SLE patient is associ-
ated with reduction and activation of CD27+IgG+B cells as well as bal-
ance disorders of Tth subsets. The Tth cells contribute to the activation of
CD27+1gG+B cells by producing IL-21 in patients with SLE.
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Objectives: SLE is characterized by an expanded population of pe-
ripheral memory B cells. However, little is known about the qualitative
abnormality of B cells associated with pathogenesis of SLE. We assessed
the subset classification of B cells by chemokine receptor expression and
differentiation mechanisms of those subsets. Methods: PBMCs obtained
from subjects with 56 SLE, 31 patients with rheumatoid arthritis (RA)
and 8 healthy donors (HD) were analyzed. B cell subsets were catego-
rized by expression of chemokine receptors such as CXCR3 and CXCRS.
Additionally, pan B cells obtained from HDs were cultured 4 days under
stimulation with B cell receptor, co-stimulatory molecules and cytokines
such as IL-21 and type I/II interferons (IFNs), and we assessed the ex-
pression of chemokine receptors and transcription factors by multi-color
flow cytometry. Results: 1) The proportion of CD19*CD20'IgD-CD27-
effector memory B cells has significantly increased in SLE compared to
HD and RA (p<0.01). 2) The proportion of CD19°*CD20*CXCRS5" B cells
and CD19°CD20"CXCR3" B cells has significantly increased in SLE
compared to HD and RA. Those tendencies were remarkably noted in
CD19'CD20"IgD"CD27"- memory B cells (p<0.01). 3) CXCRS5 expres-
sion was decreased in cultured B cells stimulated by BCR, CD40 ligands
and IFN-B(p<0.05). 4) CXCR3 expression was increased in cultured B
cells stimulated by BCR, CD40 ligands and IFN-y(p<0.01). Conclusion:
The results indicated that B cell abnormality in SLE is characterized by
not only quantitative increase of peripheral memory B cells but abnormal
expression pattern of chemokine receptors with lost of CXCRS5 and up-
regulation of CXCR3, indicating a potential of preferential migration into
peripheral organs. Furthermore, in vitro experiments revealed that type 1/
II IFNs are a potent inducer of effector memory B cells involving abnor-
mal chemokine receptor expression, suggesting an importance of these
cytokines for the pathogenesis of SLE.

S74

ICW-B2-6

Anti-Suprabasin Antibody: Identification of a Novel Antibody for
neuropsychiatric systemic lupus erythematosus

Kunihiro Ichinose!, Kaname Ohyama?®, Takeshi Ushigusa', Tohru
Michitsuji', Toshimasa Shimizu', Masataka Umeda', Shoichi Fukui',
Ayako Nishino', Yoshikazu Nakashima', Tomohiro Koga', Shin-ya
Kawashiri®, Naoki Iwamoto', Yasuko Hirai', Kazuhiko Arima’, Mami
Tamai', Hideki Nakamura!, Tomoki Origuchi?, Atsushi Kawakami!
"Department of Immunology and Rheumatology, Nagasaki University
Graduate School of Biomedical Sciences, Japan, “Department of pharma-
cy practice, Nagasaki University Graduate School of Biomedical Scienc-
es, Japan, *Department of Public Health, Nagasaki University Graduate
School of Biomedical Sciences, Japan, ‘Department of Rehabilitation
Sciences, Nagasaki University Graduate School of Biomedical Sciences,
Japan

Conflict of interest: None

[Objectives]: Neuropsychiatric systemic lupus erythematosus
(NPSLE) is a serious complication in systemic lupus erythematosus
(SLE). It is often difficult to diagnose and distinguish from those of other
diseases, because no specific antibodies for NPSLE have yet been detect-
ed. [Methods]: We developed a novel proteomic strategy for identifying
and profiling antigens in immune complexes (ICs) in the cerebrospinal
fluid (CSF) of 26 NPSLE patients. We used the CSF of 15 patients with
multiple sclerosis (MS), 16 patients with neuromyelitis optica (NMO)
and 13 patients with viral meningitis (VM) as a disease control group.
We performed in vitro experiments using astrocytes and analyzed func-
tional change by microarray.[Results]: We identified ICs of suprabasin
(SBSN), a molecule which is thought to play a role in epidermal differen-
tiation. We assessed the antibody titer of SBSN using the Gaussia lucifer-
ase (GL) immunoprecipitation method, which uses a fusion protein of
SBSN and GL as a reporter. We found that the titer of CSF/serum anti-
body titer of SBSN is significantly higher in NPSLE compared to other
groups. The astrocytes exposed to anti-SBSN antibody with lipopolysac-
charide (LPS) for 24 h induced interleukin (IL)-6. Microarray data
showed that the senescence and autophagy pathways, as well as the trans-
forming growth factor beta (TGF-beta) signaling pathway, were signifi-
cantly changed in astrocytes with anti-SBSN antibody exposure com-
pared to normal immunoglobulin G (IgG) exposure.[Conclusion]: These
findings indicate that SBSN could be a novel autoantibody for the evalu-
ation of suspected NPSLE, and may help elucidate the pathogenesis un-
derlying this disease.
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Objectives Gelsolin, an actin scavenging protein, was involved in
many inflammatory diseases, including rheumatoid arthritis (RA). How-
ever, the mechanism of gelsolin in RA was poorly understood. In the
present study, we aimed to investigate the relationship between gelsolin
expression and RA progression, and the effect of treatment on gelsolin
expression. Methods Serum and synovial fluid were collected from 27
cases of active RA patients, including 11 cases of patients with effective
DMARD:s treatment (DAS28<3.2) and 16 cases of untreated patients, and
15 cases in remission of RA. Western blot was performed to measure gel-
solin expression, using osteoarthritis (OA) samples as control. Results
In active RA, gelsolin expression was significantly decreased in both se-
rum and synovial fluid, compared with that in OA (62.56 + 31.36 versus
92.17 £ 18.59 mg/L, p=0; 44.73 + 21.41 versus 59.14 + 16.88 mg/L,
p=0.008). Gelsolin expression in serum of active RA was dramatically
lower than that of patients in remission (62.56 + 31.36 versus 83.24 +
29.02 mg/L; p=0.042), but there was no difference of gelsolin expression
in serum of RA in remission compared with that from OA patients (83.24
+ 29.02 versus 92.17 + 18.59 mg/L; p=0.28). Interestingly, in effective
DMARDs-treated group (DAS28<3.2), gelsolin expression in serum and



synovial fluid was dramatically higher than those in untreated group
(81.30 £ 27.77 versus 49.67 + 27.48 mg/L, p=0.0072; 55.64 + 25.88 ver-
sus 37.24 + 14.17 mg/L, p=0.05). Conclusions Gelsolin expression was
decreased in both serum and synovial fluid from active RA patients, but
was increased with effective DMARDs treatment. In the remission phase
of RA, gelsolin expression was consistent with that in OA. These data
suggest that gelsolin is a promising biomarker for therapy and prognosis
of RA.
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Objective. The immunological linkage between human heat shock
proteins (HSPs) and Mycobacterium (Myc) HSPs was examined in rheu-
matoid arthritis (RA). Methods. Serum antibodies (Abs) to human and
MycHSPs in RA were measured by ELISA. Proliferations of PBMCs
from HLA-DR4+ RA in response to MycHSP70 and BiP epitopes were
examined by *H-thymidine uptake and cytokine (IL-17 and IFN-gamma)
secretions were measured by ELISA. HLA-DR4-Tg mice were immu-
nized with MycHSP70 and immune responses to BiP was analyzed.
MycHSP70 epitope was orally administered to collagen-induced arthritis
(CIA). Results. Serum anti-MycHSP70 Abs were significantly elevated
in RA and correlated with anti-BiP Abs. The major HLA-DR4 epitope,
MycHSP70%73%, was identified as a potent inducer of PBMC prolifera-
tion and cytokine secretion, and was located at the corresponding position
in the human BiP major epitope, BiP33¢355, PBMC proliferations in re-
sponse to these epitopes were highly correlated. Immunization with
MycHSP70 induced T cell proliferation to BiP and anti-BiP Abs. Oral ad-
ministration of MycHSP70%73% resulted in amelioration of CIA and sup-
pressed immune responses to BiP. Conclusion. Immune responses to
MycHSP70 were associated with autoimmunity to BiP based on molecu-
lar mimicry of T cell epitopes.
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Objectives. Mesenchymal stem cells (MSCs) differentiate into a va-
riety of cells which constitute joint tissues, and exhibit immunoregulatory
property. The aim of this study is to clarify regulatory mechanism of na-
no-fiber scaffold as a novel delivery system of MSCs for treatment of
rheumatoid arthritis (RA). Methods. Human bone marrow-derived MSC
was injected into collagen-induced arthritis (CIA) rats intra-articularly
(IA) or implanted into ankles after seeded on nano-fiber (Nano-hMSC).
After 6 weeks, effect of MSC on CIA by arthritis score and X-ray image,
serum anti-collagen antibody level, and distribution of MSC in rat tissue
of inoculation of GFP-labeled MSC were assessed. We further measured
transforming growth factor (TGF) -B1 level after cultivating MSC seeded
on nano-fiber. Results. Treatment with nano-hMSC significantly sup-
pressed arthritis score in CIA rats, whereas 1A treatment showed no ef-
fects. Furthermore, Nano-hMSC rat improved bone destruction, which is
evaluated by X-ray images or HE staining, to be similar level as those
from wild-type (WT) rat. Serum anti-collagen antibody level was mark-
edly decreased in Nano-hMSC rat compared to [A-treated CIA rat. The
size and weight of spleen or lymph nodes (LN) and germinal center for-
mation from Nano-hMSC rat was comparable with that from WT rat. In-
oculation of MSC transfected with GFP showed that MSC remained
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within implanted ankles and did not migrate to other organs. MSC cul-
tured on nano-fiber showed increased TGF-B1 production compared to
MSC cultured on plate. Conclusion. The data indicated that implanted
Nano-hMSC remains around local joint tissues and efficiently suppressed
arthritis and joint destruction through a remote anti-inflammatory and im-
munoregulatory action via TGF-B1 production. These results suggested a
potential clinical application of MSC-based treatment by utilizing nano-
fiber scaffold for treatment of RA.
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Object: To clarify the synovial fluid (SF) specific protein profiles.
Methods: SF was collected from untreated 10 RA and 10 OA patients. A
total of 1128 proteins were quantitatively measured by comprehensive
high-throughput proteomics assay using nucleic acid aptamers. (SOMAs-
can™ Assay; Somalogic Inc., CO, USA). We statistically extracted dif-
ferentially expressed proteins (DEP) in RA SF and OA SF. Ontology
analysis was underwent using Ingenuity Pathway Analysis (IPA) Knowl-
edge database (Ingenuity® Systems, www.ingenuity.com). Results: A to-
tal of 309 DEP and 122 of known protein ontologies were extracted from
RA SF. RA SF proteins were not only associated with inflammatory sig-
nals but also strongly associated with “role of osteoblasts, osteoclasts and
chondrocytes”, “IL-6 signaling” and “STAT3 pathway”. Next, we fo-
cused on the SF inflammatory cytokines and proteins associated with
bone and cartilage metabolism. SF IL-6 was significantly increased in RA
SF but TNF-a was not significant. (IL-6; p<0.001, TNF-a; p=0.406)
Bone morphogenic protein (BMP) -7 which promote osteogenesis and
RANKL-RANK signaling proteins including osteoprotegerin were signif-
icantly decreased in RA SF than OA SF. (BMP-7; p<0.001, soluble
RANKL; p=0.025, osteoprotegerin; p=0.032.) Remarkably, dickkopf
(Dkk)-1 which negatively regulated Wnt signaling pathway were also
suppressed in RA SF. (p<0.001) Furthermore, Dkk-1, soluble RANKL
and OPG were negatively correlated with SF IL-6 levels but not associat-
ed with TNF-a in RA SF. (IL-6 and DKK-1; rho=-0.64, p=0.047, soluble
RANKL; rho=-0.66, p=0.038, OPG; rho=-0.66, p=0.038) Conclusion:
Our results from proteomic analysis has thrown light distinct human RA
SF protein profiles of bone and cartilage metabolism and relationships
with IL-6 in affected joint.
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Objective MicroRNA (miRNA), a short endogenous noncoding
RNA, plays major roles in a variety of biological processes. However, its
impact on the genetics of human complex traits has not been fully as-
sessed. We aimed to develop a novel analytical method to comprehen-
sively evaluate the enrichment of genome-wide association study
(GWAS) signals in miRNA-target gene networks, which was implement-
ed as MIGWAS software. Methods We obtained GWAS results of the



18 human complex traits, that comprises in total >1.75 million subjects.
Relative enrichment of the association signals between miRNAs and tar-
get genes predicted by the multiple public databases (miRDB, miRmap,
PITA, and TargetScan) was evaluated through permutation test (x10,000
iterations). Results Of the 18 evaluated traits, rheumatoid arthritis (RA),
kidney function (eGFR), and adult height exhibited significant enrich-
ment of the association signals in miRNA-target gene networks (P <
0.05/18 = 0.0028, most significant enrichment in RA with P = 1.7 x 10*),
which were generally consistent with current literature-based knowledge
obtained from NCBI PubMed database (adjusted P = 0.024). Our method
provided a list of miRNA and target gene pairs with excess genetic asso-
ciation signals, part of which included drug target genes. Conclusions
Our study indicated significant impact of miRNA-target gene networks
on the genetics of human complex traits, especially on RA, and provided
resources which should contribute to drug discovery and nucleic acid
medicine.
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Objectives: Genome-wide association study (GWAS) identified mul-
tiple risk alleles of rheumatoid arthritis (RA) and systemic lupus erythe-
matosus (SLE). It is broadly accepted that majority of GWAS risk alleles
affect gene expression and the consequent modulations in the transcrip-
tome increase the risk of developing diseases, because they are enriched
in the enhancer regions. Contrary to the robustness of the associations be-
tween the GWAS risk alleles and disease development, the detailed
mechanisms how they disturb the immune system and cause autoimmu-
nity is not well elucidated. In order to unveil those mechanisms, we in-
vestigated the linkage between genetic polymorphisms and transcriptome
variations of primary human immune cells. Methods: We performed
RNA-seq of FACS-sorted CD4" T cells (CD4T), CD8" T cells (CDST), B
cells, monocytes and NK cells and whole peripheral blood (PB) of 110
Japanese healthy volunteers. We also genotyped those volunteers. By ex-
amining the associations between individual genotype and transcriptome
in each sample, we searched for cell-type-specific expression quantitative
trait loci (eQTLs) whose variants regulate gene expressions. Results: We
identified on average 6384 genes whose expression was influenced by
genotypes of eQTLs. We assessed the enrichment of GWAS risk alleles
(including SNPs linkage disequilibrium with r>>0.8) within eQTLs in
each cell type, and found 31 out of 75 RA risk alleles and 18 out of 42
SLE risk alleles were overlapped with eQTLs in at least one of six cell
types (enrichment p-values were 4.5x10° and 2.7x10%, respectively), in-
dicating those GWAS risk alleles were linked to overlapped eQTLs and
exert a pathogenic function though modulating corresponding gene ex-
pression in associated cell types (e.g. CCR6 in B cells of RA and IRFS5 in
B cells of SLE). Conclusion: By combining the results of GWAS and
eQTL analysis, we found several candidates of causal genes and cell
types in RA and SLE.
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Objectives. Rheumatoid arthritis (RA) synovial fibroblasts (SFs) pro-
duce matrix metalloproteinases (MMPs) that degrade articular cartilage.
Epigenetic mechanisms, including histone modifications, are considered
to be important regulators in gene transcription. We hypothesized that
epigenetic dysregulation might activate RASFs. Here we examined
whether the IL-6 signal upregulated MMP expression in RASFs and
whether the histone modifications were associated with the MMP gene
activation in RASFs. Methods. We examined MMP expression and his-
tone methylation in their promoters after IL-6 stimulation in RASFs and
osteoarthritis (OA) SFs. We investigated the change in the MMP gene ex-
pression after the silencing of WDRS that is required for the histone
modification of H3K4me3, an active histone marker. We examined the
IL-6 signaling pathway and binding of STAT3 to the MMP promoters af-
ter IL-6 stimulation in RASFs and OASFs. Results. MMP1, 3, 9 and 13
genes were actively transcribed in RASFs. The histone methylation pro-
files (H3K4me3 and H3K27me3) and the result of micrococcal nuclease
assay indicated that the chromatin structure was open in the MMP1, 3, 9
and 13 promoters in RASFs. The depletion of WDRS reduced the levels
of H3K4me3 and the MMP1, 3, 9 and 13 gene expression. Interestingly,
the IL-6 signal significantly increased the expression of MMP1, 3 and 13,
but not MMP9, in RASFs. Although cell surface expressions of gp130
and IL-6Ro were comparable and STAT3 was similarly phosphorylated
after IL-6 stimulation in RASFs and OASFs, STAT3 bound to the MMP1,
3 and 13 promoters, but not the MMP9 promoter, after IL-6 stimulation
only in RASFs. It was suggested that binding of STAT3 to the promoters
resulted in MMPI, 3 and 13 gene activation after IL-6 stimulation in
RASFs. Conclusion. Histone methylation and binding of STAT3 to the
promoters regulate constitutive and IL-6-induced MMP gene activation
in RASFs and possibly arthritogenic properties of RASFs.
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A Novel Transcription Factor NFATS Plays an Important Role in
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Objectives: To investigate the role of novel transcription factor
NFATS5 in Toll-like receptor (TLR) 4 signaling pathway in the inflamma-
tory response of RA synovial fibroblasts (RASF). Methods: Recombi-
nant human neutrophil-derived lactoferrin (LTF) was used as one of
TLR4 ligands. RASF were treated with LTF and/or TNFa, and the ex-
pression of proinflammatory cytokines, such as IL-6, IL-8 and CCL20 in
RASF was measured by RT-qPCR and ELISA. To repress the TLR4 sig-
naling pathways, a small molecular inhibitor of TLR4 (TAK242), NF-kB
inhibitor (BMS345541), and p38MAPK inhibitor (SB202190) was used.
The role of NFATS in the TLR4 signaling pathway in RASF was investi-
gated using a small interfering RNA targeting NFATS. Results: Stimula-
tion of RASF with LTF significantly increased the expression of IL-6,
IL-8 and CCL20 mRNA and the levels of protein (p=0.01). Furthermore,
LTF enhanced the expression of these cytokines mRNA in RASF stimu-
lated by TNFa. TAK242 repressed the expression of these cytokines and
chemokines in RASF stimulated by LTF. BMS345541, but not
SB202190, repressed the expression of IL-6 and IL-8 mRNA induced by
LTF. However both BMS345541 and SB202190 did not repress the ex-
pression of CCL20 mRNA. On the other hand, silencing of NFATS sig-
nificantly decreased the expression of not only IL-6, IL-8 but also CCL20
mRNA in RASF treated by LTF. Conclusion: These findings suggest
that NFATS5 play important role as critical regulator in the proinflamma-
tory response of RASF mediated by TLR4 signaling pathway.
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Objectives: Both autophagy and interleukin-17A (IL-17A) promote
the migration and proliferation of fibroblast-like synoviocytes (FLS),
which are critical for the pathogenesis of rheumatoid arthritis (RA).
However, IL-17A induced autophagy is not reported on the effect on cell
proliferation and migration in RA-FLS. In this study, we observed that
RA-FLS exposed to IL-17A experienced autophagy flux, with cell migra-
tion and proliferation. Methods: RA synovial tissue and fibroblast were
obtained from patients during total knee replacement surgery or arthros-
copy. Primary cultured FLS was cultured under IL-17A, autophagy in-
ducer or inhibitor. Autophagy flux (LC3B, Beclinl, Atg5, p62) and autol-
ysosome marker LAMP1 protein expression were analyzed by western
blot. Functional mechanisms were quantified by proliferation and migra-
tion assays. Results: The expression of autophagosome markers (LC3B,
Atg5, Beclinl) was increased in RA-synovium than in that of OA-
synovium. Similarly, RA-FLS showed a high expression of autophagy
flux compared with OA-FLS. The accumulation of p62 was more promi-
nent in RA-FLS than in OA-FLS. Moreover, IL-17A was augmented the
accumulation of p62 in RA-FLS. Treatment of autophagy inhibitor
bafilomycin Al were decreased cell migration and proliferation in FLS
by decreasing the accumulation of p62. Conclusions: Our results sug-
gest that regulation of autophagy flux suppresses RA progression by re-
covering dysfunction of autophagy flux. Thus, autophagy will be used as
a tool for the management of autoimmune diseases such as rheumatoid
arthritis.
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[Objective] FLS plays an important role in joint destruction in RA,
but its epigenetic control of the FLS remains unknown. We here assessed
a novel DNA demethylation enzyme, TET, in cytokine-mediated activa-
tion of FLS during pathological processes of RA. [Methods] Gene ex-
pression was determined by qPCR and protein expression by WB and
immunostaining. 5-hmC was determined by dot blot. Cell migration was
assessed using a scratch assay. TET3 KO and WT C57BL/6J mice were
injected with K/BxN KO and WT C57BL/6J mice were injected with K/
BxN sera to induce arthritis. [Results] TET3 is co-expressed with
CDS55 in the intimal lining layer of synovium in patients with active RA.
In vitro stimulation with TNFa and IL-1b for 2 hrs significantly increased
TET3 mRNA expression in FLS. TET3 protein expression and 5-hmC in
RA FLS was significantly increased by stimulation with TNFa within 48
hrs and 96hrs, respectively. TET3-knockdown of FLS with siRNA not
only inhibited TNF-induced expression of key migratory genes, including
CCL2 and ICAM-1, but also reduced TNF-induced FLS-migration com-
pletely. Although there was no significant difference in arthritis score be-
tween each group, Tet3 KO mice showed reduced joint destruction.
[Conclusion] Our findings indicate that persistent exposure to pro-in-
flammatory cytokines in the synovium increases TET3 expression, result-
ing in aggressive phenotype of FLS via DNA demethylation and severe
joint destruction. Targeting TET3 may be a therapeutic strategy for pre-
venting FLS from cytokine-mediated imprinting in RA.
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Background Inhibition of fibroblast-like synovial cells (FLS) prolif-
eration is one of the therapeutic targets of RA. Moreover FLS have multi-
lineage differentiation potential including osteoblasts. Therefore induc-
tion of osteogenic differentiation in proliferated FLS might become
superior treatment. Objective To investigate the role of microRNAs dur-
ing osteogenic differentiation of RA-FLS. Methods RA-FLS was differ-
entiated in osteogenic medium for up to 3 weeks. Osteogenic differentia-
tion was evaluated by ALP staining and alizarin red staining. Expression
of miR-218 during osteogenic differentiation of RA-FLS was analyzed
by quantitative real-time PCR. To identify target of miR-218, RA-FLS
was transfected with miR-218 precursor and inhibitor. Then, we analysed
osteogenic differentiation after overexpression/knockdown of miR-218.
ELISA was used to measure DKK-1 from FLS transfected with miR-218
precursor/inhibitor or ROBO1 knockdown FLS using ROBO1-siRNA.
Results Differentiation of RA-FLS into osteoblast was evidenced by ALP
staining, alizarin red staining and up-regulation of ALP and RUNX2
mRNA expression. The miRNA array revealed that 12 miRNAs were up-
regulated and 24 miRNAs were down-regulated during osteogenic differ-
entiation. Among them, miR-218 was further characterized because of its
consistent differential expression. MiR-218 was down-regulated during
osteogenic differentiation of RA-FLS (20 + 5%, p<0.0001, n=5). Induc-
tion of miR-218 in RA-FLS decreased ROBO1 expression. Conversely,
the knockdown of miR-218 increased the expression of ROBOI. Finally,
miR-218 promoted osteogenic differentiation of RA-FLS through DKK-1
suppression caused by down-regulation of ROBO1. Conclusion This is
the first demonstration to our knowledge that microRNAs regulate osteo-
genic differentiation of RA-FLS. Our results showed that miR-218 modu-
late osteogenic differentiation of RA-FLS through ROBO1/DKK-1 axis.
This attractive hypothesis needs to be further tested in animal models.
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[Objectives] Cancer cells consume glucose and glutamine at a high
rate compared to normal cells. Synovial fibroblasts from RA patients
(RASFs) is known to have several tumor-like characteristics. However,
whether RASFs show enhanced glycolysis and glutaminolysis or not, is
unknown. We aimed to elucidate the metabolic characteristics of RASFs,
and discover a novel therapeutic target of RA by metabolomic approach.
[Methods] The intracellular metabolites in synoviocytes were analyzed
by gas chromatograph mass spectrometer (GC/MS). The expression of
metabolic enzymes was evaluated by real-time PCR and Western blot-
ting. siRNA and compound 968 were used to inhibit glutaminase (GLS)1.
Arthritis was induced in SKG mice by zymosan A injection. SKG mice
were treated with compound 968. [Results] GC/MS-based metabolome
analysis revealed that the levels of many metabolites were different be-
tween RASFs and OASFs, and suggested that glutamine metabolism was
increased in RASFs. The levels of GLS1 mRNA and protein were in-
creased in RASFs. The expression of GLS1 mRNA in RASFs was in-
creased after stimulation with IL-17 or PDGEF. Cell proliferation of RAS-



Fs was suppressed by knocking down the GLS1 or treatment with
compound 968, an inhibitor of GLS1. Furthermore, i.p. injection of com-
pound 968 ameliorated autoimmune arthritis in SKG mice. [Conclusion]
Glutamine metabolism was involved in the pathogenesis of RA. GLS1
could be a novel therapeutic target in rheumatoid arthritis.
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Background: Synovial macrophages play an important role in initi-
ating and maintaining joint inflammation in arthritis. Classically activat-
ed pro-inflammatory macrophages and alternatively activated anti-in-
flammatory macrophages are generally referred to as M1 and M2
macrophages, respectively. The CD163, CD204, and CD206 proteins are
predominantly expressed by M2-phenotype macrophages. The restrictive
expression of CD163 by the monocyte-macrophage has been confirmed
and it has been demonstrated to be expressed in the affected joint tissues
obtained from patients with RA and spondyloarthropathy; However, the
pathogenic role of M2 macrophages in inflammatory arthritis remains
unclear. We investigated the involvement of M2, CD163 and CD 204
positive macrophages in the development of arthritis in mice. Methods:
Collagen antibody-induced arthritis (CAIA) was induced using a combi-
nation of anti-collagen antibodies and LPS. C57BL/6 (B6) background
CD163 KO mice and BALB/c background CD204 KO mice were used
for CAIA. Histological grading of cartilage and bone erosion in the ankle
sections were performed. Total RNA was isolated from mouse ankle
joints. Gene expression of IL-1f and IL-6 was determined by RT-PCR.
Results: CD163 KO mice exhibited significantly higher clinical scores
for arthritis than did control mice. Histomorphometric quantification of
arthritic changes in the joint tissues confirmed the clinical assessment,
with significantly higher erosion scores in CD163 KO mice. Correspond-
ingly, mRNA expression of IL-1p and IL-6 was significantly up-regulated
in inflamed ankle joints of CD163 KO mice. CD204 KO mice were
found to be normally susceptible to arthritis. Conclusion: Our present
study is to identify the involvement of M2, CD163-positive macrophage
in CAIA. CD163 deficiency exacerbates disease severity via up-regula-
tion of synovial tissue IL-1f and IL-6 expression. CD163-positive M2
macrophage may play as an inhibitor in the pathogenesis of RA.
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extensive T lymphocyte activation

Qiujie Dang, Yang Li

Department of Rheumatology and immunology, The Second Affiliated
Hospital of Harbin Medical University, Harbin, China

Conflict of interest: None

Objective: Rheumatoid arthritis (RA) is a systemic disease involving
synovium hyperplasia and bone resorption. MicroRNA-34a (miR-34a),
may participate in immune activation, bone metabolism and cell apopto-
sis. In this study, we aimed to investigate the effect of miR-34a on RA.
Material and Methods: PBMC were obtained from RA patients and
healthy donors. MiR-34a expression in PBMC was performed by real-
time PCR analysis. The collagen-induced arthritis (CIA) mice were di-
vided into two groups which were administered with miR-34a agomir
and negative control respectively by iv injection. Arthritis severity was
determined by clinical score, while joint destruction was determined by
histopathology. Flow cytometry was performed to detect the subgroups
of T lymphocyte, including Th1/Th2/Th17/Treg. Bone marrow osteoclas-
togenesis assays were utilized to value the effect of miR-34a on osteo-
clast differentiation. Expression of inflammatory cytokines in joints was
assessed by real-time PCR. Results: Levels of miR-34a in the PBMC
from RA patients were significantly lower than that in the healthy con-
trols. However, in vivo administration of miR-34a exacerbates murine
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CIA. The incidence of arthritis in miR-34a agomir-treated mice was dra-
matically higher, accompanied with early onset of symptoms. The arthri-
tis scores were elevated with miR-34a treatment with upregulated expres-
sion of inflammatory cytokines. MiR-34a-agomir delivery led to
dramatically extensive T- lymphocyte activation. Nevertheless, bone
marrow cells from miR-34a agomir-treated CIA mice exhibited the im-
paired osteoclastogenesis capacity. Conclusion: Although miR-34a ex-
pression was down-regulated in RA patients, in vivo delivery of miR-34a
exacerbated the murine arthritis via extensive T cell activation, in despite
of the impaired osteoclastogenesis capacity of bone marrow cells benefi-
cially. Further cellular and molecular investigation is undertaken in order
to explore more roles of miR-34a in autoimmune arthritis.
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Objectives: Monocytes are divided into 3 subsets by the level of
CD14/CD16 expression. CD16 is immunoglobulin gamma Fc region re-
ceptor ITII(FcyRIII). It is hypothesized that immune complex including
ACPA activates inflammatory cells via Fcy receptors and leads to produc-
es inflammatory cytokines in rheumatoid arthritis (RA). It has been re-
ported that the proportion of intermediate monocytes (CD14"CD16+
monocytes; Int-Mo) increased in patients with RA. However, the patho-
genesis of increase of Int-mono is still unclear and the relationship be-
tween cytokines and Int-Mo is unknown particularly in RA. The purpose
of this study is to investigate influence of anti-cytokine treatment on Int-
Mo in RA patients. Methods: 32 RA patients and 14 healthy controls
(HC) were enrolled. All patients had never received a treatment with
methotrexate (MTX) or any biological agents. Blood samples and clinical
records of the patients were sequentially obtained. Monocyte subsets are
quantified by flow cytometry. Results: 8 patients received tocilizmab
(TCZ) treatment alone, 12 patients received adalimumab (ADA) with
MTX treatment and others received only MTX treatment. The proportion
of Int-Mo significantly increased in patients at baseline compared with
HC. The proportion of Int-Mo significantly decreased after TCZ and
ADA treatment. Moreover, the proportion of Int-Mo was significantly
and positively correlated with DAS28 score and DAS28 score decreased
in accompany with Int-Mon after inhibition of cytokine signal. Conclu-
sion: Int-Mo significantly decreased with the change of disease activity
by key cytokines, IL-6 or TNF-a signal blockade. This result indicates
that monocyte subsets are controlled by IL-6 and TNF-a axis and reflect-
ing disease activity in RA.
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Objectives. Although elevated levels of IL-22 in the synovial fluids
of rheumatoid arthritis (RA) patients were reported, its pathological roles
remain unclear. Th22 cells have been identified as a new subset secreting
IL-22. We examined the frequencies of Th22 cells in peripheral blood
and synovial tissue in a correlation with clinical findings in patients with
RA. Methods. Circulating Th22 cells in 80 patients with active RA and
14 healthy controls (HC) were analyzed by multi-color flow cytometry.
We evaluated the proportion of peripheral T helper subsets including
Th22 cells before and after 24weeks treatment with biological DMARD:s.



IL-22 producing CD4" T cells in synovial tissues in patients with RA and
osteoarthritis (OA) were evaluated by immunohistochemistry. Results.
The proportion of CD3*CD4"CCR4*CCR6"CCR10" Th22 cells was de-
creased in active RA, compared to HC, while other helper subsets such as
Th1, Th17 or Treg cells did not differ between RA and HC. There was a
negative correlation between the proportion of circulating Th22 cells and
disease activity score in RA patients. According to the reduction of dis-
ease activity at week 24 after bDMARD treatment, the proportion of
Th22 cells, but not other subsets, was significantly increased. IL-22 pro-
ducing CD4" T cells were markedly infiltrated in synovial tissue in pa-
tients with active RA, whereas there were few 1L-22 producing CD4" T
cells in OA synovial tissues. Conclusions. The results revealed a de-
crease of Th22 cells in peripheral blood and an their increase in synovial
tissue in patients with highly active RA. Th22 cells, which co-express
chemokine receptors CCR4, CCR6 and CCR10, therefore, possess strong
potency of tissue migration and accumulate into inflamed synovial tissues
where the ligands such as CCL20 are highly expressed. Thus, Th22 cells
may play a role in the pathogenesis of RA synovitis.
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<Object> The diversity of T cell receptor (TCR) of CD4+ T cells is
decreased in rheumatoid arthritis (RA). To investigate the significance of
this phenomenon, we analyzed TCR repertoire and its association with
disease activity. <Methods> TCR-beta CDR3 regions of peripheral
CD4+ memory and naive T cells from 18 RA patients and 21 age and
sex-matched healthy donors were sequenced by next generation sequenc-
er. Renyi entropy was used to comprehensively assess TCR repertoire di-
versity, and correlations with disease activity, concentrations of serum
cytokines and other clinical parameters were examined. <Results> TCR
repertoire diversity of both memory and naive CD4+ T cells was signifi-
cantly reduced in RA patients with high disease activity compared to
healthy donors. The reduction of TCR diversity in memory CD4+ T cells
generally suggests the existence of antigen specific immune responses in
RA, and it was associated with the possession of HLA risk allele and in-
crease in disease activity but not with serum proinflammatory cytokine
concentrations. The reduction of TCR diversity in naive CD4+ T cells
may be a reflection of immune phenomenon related to homeostatic ex-
pansion and was associated with high disease activity. <Conclusion>
Our data suggested that antigen specific immune responses of CD4+ T
cells may contribute to the pathophysiology of rheumatoid arthritis in a
different manner from proinflammatory cytokines.
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[Object] Ectopic lymphoid like structures (ELSs) are frequently ob-
served in inflammatory sites of chronic diseases such as rheumatoid ar-
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thritis (RA). CXCL13, a crucial chemokine for the formation of ELSs, is
mainly produced by CD4" T cells in RA synovium. RA synovial CX-
CL13-producing CD4" T cells fail to produce IFN-y, IL-4 and IL-17, and
are strongly affected by proinflammatory environment, implying that
these cells are a distinct population involved in RA pathology. However,
it is unknown how these cells are generated from CD4" T cells. [Meth-
od] Human naive CD4" T cells obtained from peripheral blood of healthy
donors were cultured with various cytokines, and were analyzed the
CXCL13 production and other features. [Result] TGF-beta induced the
differentiation of CXCL13-producing cells from naive CD4" T cells in
vitro. Interestingly, despite middle Foxp3 expression in CXCL13-produc-
ing cells, overexpression or knockdown of FoxP3 gene revealed that the
expression of FoxP3 was not required for the differentiation of these
cells. Consistently, neutralization of IL-2 and knockdown of both STA-
T5A and STATSB clearly upregulated the CXCL13 production. As was
reported in RA synovial CD4" T cells, TGF-b induced CXCL13-produc-
ing cells failed to produce IFN-y, IL-4 and IL-17, and lacked Tth signa-
tures. Furthermore, proinflammatory cytokines induced the secondary
CXCL13 production from reactivated CXCL13-producing CD4" T cells.
TGF-beta-induced CXCL13-producing cells recruited cells expressing
CXCRS5, the receptor of CXCL13. [Conclusion] CXCL13-producing
cells are differentiated via TGF-beta signaling and are regulated by in-
flammatory cytokines. It seems that the differentiation is favored by an
IL-2-limited environment such as RA joints. Moreover, these cells have
an ability to recruit cells. These findings imply that CXCL13-producing
CD4" T cells play a role in the formation of ELSs by recruiting cells into
inflammatory site.
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Background: Behget’s disease (BD) is a multi-organ vasculitis dis-
order, which is characterized by mucocutaneous and ophthalmological
manifestations. It has been postulated that defects in natural killer (NK)
cell repertoire may be involved, mainly through Killer cell Immunoglob-
ulin-like Receptors (KIRs). The aim of this study was to genotype 16
KIR genes, 3 pseudo genes, and 6 HLA class I gene ligands in BD pa-
tients and control subjects. Patients and Methods: In this case-control
study, KIR and HLA genes were genotyped by Sequence-Specific Primer
Polymerase Chain Reaction (SSP-PCR) on genomic DNA of 397 BD pa-
tients (according to International Criteria for BD (ICBD)) and 300 age-
and sex- matched healthy controls. Differences in the frequency of genes
and haplotypes were determined by  test. Results: KIR-2DL3 showed
a significant protection (OR=0.62, P=0.04, 95% CI=0.39-0.99) against
BD which was operative only in women. A KIR full array genotype
(2DL1/3/4/5, 3DL1/2/3, 2DS1/4/5, 3DS1, 2DP1, 3DP1) exerted a protec-
tive effect independent of HLA status (OR=0.55, P=0.04, 95% CI=0.31-
0.97). An inhibitory KIR genotype (KIR2DL1/2/4/5a/5b, KIR3DL1/2/3)
was associated with gastrointestinal disorders (OR=9.13, P=0.001, 95%
CI=3.02-27.62). Conclusions: As far as we know, we have provided the
first report on association of full KIR/HLA haplotypes with Behcet’s dis-
ease. Full KIR and inhibitory KIR genotypes have potential role in sus-
ceptibility and pathogenesis of Behget’s disease.
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Objective: To examine genes expressed specifically in labial salivary
glands (LSGs) of patients with Sjogren’s syndrome (SS) in comparison
with those of patients with IgG4-related disease (IgG4-RD). Methods: 1)
Gene expression was analyzed by DNA microarray in LSGs of SS, IgG4-
RD and healthy controls (HC). Validation of differentially expressed
genes (DEGs) up-regulated in SS was performed by quantitative PCR. 2)
The protein production of validated genes in LSGs from SS and 1gG4-
RD was examined by immunofluorescence assay. 3) Expression and
functional analysis of the DEG was performed using peripheral CD4" T
cells of SS. Results: 1) Among 1320 DEGs up-regulated in SS, CXCL9,
NR4A2, CD26, SGK1 and PDK1 were selected as candidates for valida-
tion. PCR validated significantly higher expression of NR4A2 and CD26
in SS than in IgG4-RD. 2) Immunofluorescence staining in LSGs re-
vealed higher production of NR4A2 and CD26 in SS than in IgG4-RD
and localization of NR4A2 in IL-17* and CD4" cells. 3) Higher expres-
sion of NR4A2 was observed in peripheral naive CD4" T cells of SS and
peripheral CD4" T cells showed increased Th17 polarization in SS com-
pared with HC. Conclusion: NR4A2 and CD26 might be novel mole-
cules involved in the pathogenesis of SS via regulation of T cells in sali-
vary glands.
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Objective Mast cells (MCs) function as the immune sentinel in tis-
sue. The well-known cellular infiltrate in inflammatory myositis mainly
consists of macrophages and lymphocytes that produce numerous inflam-
matory mediators augmenting inflammatory cell infiltration and myofiber
damage. We aimed to study the phenotype and role of MCs in a murine
myositis model. Methods C-protein induced myositis (CIM) was in-
duced in MC-deficient SASH mice and controls (C57BL/6). Tissue in-
flammation was evaluated in hematoxylin & eosin (H&E) stained sec-
tions via a scoring system of 0-4. Immunohistochemistry (IHC) of mouse
MC protease (mMCP) -1, -4, -5, -6, CD8 and measurement of serum cy-
tokines and chemokines were performed. Total MC density and degranu-
lating MCs was enumerated in 5 high power fields in CIM and control
tissues stained with toluidine blue. Inflammatory infiltrates and regenera-
tion muscle fibers were counted in CIM tissue stained with H&E. Regen-
eration muscle marker Mi-2 was assessed in CIM tissue by IHC. Results
Total MC density was significantly increased in CIM tissues compared
with healthy mice (35.2 + 2.3 versus (vs.) 18.0 = 2.4, p = 0.028), as well
as degranulating MCs (17.5 £ 5.0 vs. 3.3 £ 1.9, p = 0.029). However,
there was no difference in muscle inflammation between CIM induced
SASH mice and CIM induced controls. Serum levels of TNF-a, IL-10,
IL-6 and IFN-y were not significantly different between the 2 groups. Yet,
infiltration of CD8 positive cells in inflamed muscle fibers was decreased
in SASH compared to controls (6.4 = 0.8 vs. 2.1 £ 0.5, p < 0.0001),
where Mi-2 positive fibers were also significantly decreased (SASH
CIM, 2.4 + 0.5 vs. control CIM, 10.58 + 2.0, p < 0.0002). Conclusion
The connective tissue-type MCs in skeletal muscles are activated upon
CIM induction. The MCs do not engage in inducing robust muscle in-
flammation, but may play a role in muscle regeneration.
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Follicular Helper Type 2 T Cells are Highly Activated and Associated
with Disease Activity in IgG4-Related Disease
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Objectives. We have previously reported that follicular helper type 2
T cells (Tth2) were exclusively increased in IgG4-related disease (IgG4-
RD). However, a functional role of Tth2 is still unclear. The aim of this
study is to further elucidate the role of activated Tth2 in the pathogenesis
of [gG4-RD. Methods. Active, untreated IgG4-RD (n=16) was included
and compared to primary Sjogren syndrome (pSS, n=20), multicentric
Castleman’s disease (MCD, n=5), and healthy controls (HC, n=12). Pro-
portion of Tthl, Tfh2, Tth17 subsets and percentage of activated cells
(CCR7"PD-1") in each subset in blood were assessed by flow cytometry.
Disease activity was measured by IgG4-RD Responder Index (IgG4-RD
RI). Results. Percentage of total Tfh2 was higher in IgG4-RD compared
to pSS, MCD and HC and correlated with serum IgG4 levels or percent-
age of plasmablasts. No obvious change was observed in percentage of
total Tfh2 along with glucocorticoid (GC) treatment. As for the activation
status of Tfh2, percentage of activated Tfh2 was also substantially higher
in [gG4-RD (mean+SEM, 8.3+1.7%) compared to pSS (1.4+0.2%,
p<0.0001), MCD (1.6£0.5%, p<0.0001), and HC (1.2+0.2%, p<0.0001).
Importantly, percentage of activated Tth2 strongly correlated with 1gG4-
RD RI (p=0.791, p<0.0001) or the number of affected organs (p=0.808,
p<0.0001). Further, percentage of activated Tth2 decreased by GC, which
was paralleled with improvement of the disease. Of note, we experienced
the case whose percentage of activated Tth2 was re-elevated at the dis-
ease relapse. Conclusion. We demonstrated that percentage of activated
Tth2 was increased and associated with disease activity and also linked
to the extent of affected organs, suggesting that activated Tth2 plays an
important role in the pathogenesis of IgG4-RD. Moreover, total Tth2
count was constantly increased in circulation even after GC treatment, in-
dicating that polarization toward Tth2 may be underlying immunological
abnormality in [gG4-RD.
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Kazunaga Agematsu', Tomonari Shigemura?, Norimoto Kobayashi?,
Junya Masumoto®

"Department of Infection and Host Defense, Shinshu University, Matsu-
moto, Japan, *Department of Pediatrics, Shinshu University, Matsumoto
Japan, *Department of Pathology, Ehime University Proteo-Science Cen-
ter and Graduate School of Medicine, Ehime, Japan

Conflict of interest: None

Objective Although Behget’s disease (BD) is a chronic inflammatory
disorder of uncertain etiology, the existence of familial BD with autoso-
mal dominant traits suggests that responsibility gene (s) exist. We investi-
gated a Japanese family with a history of BD to identify pathogenic mu-
tation that reveal underling biological mechanisms driving BD. Methods
Six patients over 4 generations who had suffered from frequent oral ul-
cers, genital ulcers, and erythema nodosum-like lesions in the skin were
assessed. The proband’s dermal symptoms responded promptly to low
doses of prednisolone in parallel with decreases in serum inflammatory
cytokines. Whole-exome sequencing was performed on genomic DNA
extracted from mononuclear cells from proband and his mother. Cytokine
production was assayed from stimulated mononuclear cells. Inflammatory
cytokine secretion and Nod2-mediated NF-kB activation were analyzed
by transfection using wild and mutated 420/TNFAIP3. Results By
whole-exome sequencing, we identified a heterozygous missense muta-
tion in A20/TNFAIP3, a gene shown to regulate NF-kB signaling. The af-
fected family members, all of which carried a heterozygous C243Y muta-
tion in the ovarian tumor domain of 4A20/TNFAIP3. Mononuclear cells
obtained from the proband and his mother produced large amounts of 1L-
1b, IL-6 and TNF-a upon stimulation with LPS, MDP, and Polyl:C as
compared with those from normal controls. Inflammatory cytokine secre-



tion was suppressed by wild type transfection, but suppressed much less
by mutated C243Y A20/TNFAIP3. Impaired suppression of Nod2-mediat-
ed NF-kB activation by C243Y A20/TNFAIP3 was found. Conclusions
These findings were in agreement with reported tnfaip3” murine model
data. A C243Y mutation in A20/TNFAIP3 enhances production of human
inflammatory cytokines by disorder of suppressing NF-kB activation, and
have been responsible for the autosomal dominant Mendelian mode of
BD transmission in this family.
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[Background] Endothelin-1 (ET-1) has been reported to play an im-
portant role in the pathogenesis of systemic sclerosis (SSc). It has been
reported that plasma concentration of ET-1 are higher in SSc patients,
and that endothelin receptor expression are also increased in lungs and
skins in the patients. ET-1 acts by binding to 2 subtypes of its receptors,
endothelin type A (ETA) and type B (ETB) receptors. Dual ETA/B recep-
tors and selective ETA receptor antagonist have been clinically used to
SSc patients and the effect of those antagonists on fibroblast activation
has been reported. However, ETB receptor signaling in fibrogenesis has
been less understood. [Methods] ETB receptor- knockout (ETBKO)
mice, which were genetically rescued from lethal intestinal aganglionosis
with ETB receptor transgene driven by the human dopamine b-hydroxy-
lase (DbH) gene promoter, and wild-type mice with DbH-ETB (WT)
were administered bleomycin (BLM) or PBS using osmotic pumps im-
planted subcutaneously to assess skin fibrosis. Then, dermal fibroblasts
isolated from ETBKO and WT mice were cultured in vitro to compare
profibrotic gene expressions in response to BLM or ET-1 stimulation.
[Results] Epidermal - dermal distance which increased in WT-BLM com-
pared to WT-PBS, did not increase in ETBKO-BLM. Similarly, dermal -
subcutaneous fat distance was reduced in WT-BLM compared to WT-
PBS, but not in ETBKO-BLM. ETBKO mice were resist to BLM-
induced scleroderma via inhibition of fibroblast activation because alpha-
smooth muscle actin (aSMA)-expressing myofibroblasts in dermis
significantly increased in WT-BLM compared to WT-PBS but not in ET-
BKO-BLM. In virto study, dermal fibroblasts isolated from ETBKO mice
showed lower gene expressions of aSMA and collagen 1al (Collal) in
response to BLM or ET-1 stimulation than those from WT mice. [Con-
clusion] ET-1 - ETB receptor signaling is involved in skin sclerosis and
collagen synthesis of dermal fibroblast.
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[Objectives] SSc is a complex disease which consists with “autoim-
munity”, “inflammation”, “fibrosis” and “vasculopathy”. To evaluate
such complicated pathogenic mechanisms, we established composite as-
sessment including the morphological microvascular damage, immuno-
phenotyping of peripheral blood and the pathological findings of the skin
in SSc patients. [Methods] 32 SSc patients were enrolled. Nailfold vid-
eocapillaroscopy (NVC) was performed for qualitative assessment (nor-
mal, early, active, late pattern) of morphological microvascular. Circulat-
ing lymphocyte subsets were defined based on flow cytometric analysis
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termed ‘the Human Immunology Project’ established by NIH/FOCIS.
Immunohistochemical staining of the skin and organ involvement score
were assessed. [Results] Qualitative assessment (normal, early, active,
late) on the basis of nailfold capillary abnormalities reflected m-Rodnan
skin score (p=0.001) and dysfunctions of digestive organs (p=0.01). The
proportion of activated T cells, Th1l and switched memory B cells in pe-
ripheral blood correlated with severity of digital ulcer, whereas plasma-
blast correlated with m-Rodnan skin score (p=0.01), renal (p=0.001) or
cardiac dysfunctions (p=0.04) and pulmonary hypertension (p=0.001).
On the other hand, there were no correlations between pathological find-
ings of the skin and organ involvement. Of note, the presences of B cells
in the skin correlated with the proportion of switched memory B cells in
peripheral blood (P=0.02). Likewise, the proportion of plasmablast in pe-
ripheral blood was increased in patients with late NVC pattern (p=0.04).
[Conclusion] Comprehensive assessment reflected the diversity of patho-
genesis of SSc. Our data indicated the relationship between abnormal B
cell differentiation and organ involvement as well as progress in skin mi-
crovascular changes in SSc. The composite assessment is useful in evalu-
ating the pathogenesis and in determining the potential therapeutic target
of each patient.
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[Object] Rheumatoid arthritis (RA) is a chronic systemic inflamma-
tory disease with an increased risk of the developing cardiovascular dis-
eases. A major risk factor for the cardiovascular diseases is vascular wall
calcification, underlying molecular mechanisms of which remain as yet
unclear. Recent studies have suggested that circulating osteoblast-lineage
cells are associated with a marked induction of vascular wall calcifica-
tion. Here we investigated the effect of proinflammatory cytokine on vas-
cular wall calcification mechanism in human peripheral blood mononu-
clear cells (PBMCs). [Methods] PBMCs were obtained from in healthy
volunteers. PBMCs were cultured on dentine slices for 21 days in the
presence of TNFa. After removal of the cells, the mineralized nodules
were examined by scanning electron microscope. The structures formed
in mineralized nodules were examined by energy-dispersive X-ray spec-
troscopy. Measured by real-time PCR were expression levels of mRNA
in alkaline phosphatase (ALP), osteocalcin, runt-related transcription fac-
tor 2 (RUNX2), SP-7, which are osteoblastic markers, and osteoproteger-
in (OPG) and RANKL. [Results] Stimulation of PBMCs with TNFa
formed mineralized nodules on dentin slices in a dose-dependent manner.
Energy-dispersive X-ray spectroscopy confirmed that these structures
were calcified matrices composed of calcium and phosphate. Expression
levels of mRNA on ALP, osteocalcin, RUNX2, SP-7 in PBMCs by stimu-
lation with TNFa was significantly up-regulated compared with unstimu-
lated ones. Ratio of OPG/RANKL mRNA was significantly higher in
PBMCs by stimulation with TNFa. [Conclusions] Our results demon-
strate that the proinflammatory cytokine TNFa can induce the calcified
nodule formations and increased osteoblastic marker expression in
PBMCs on dentin slices. It indicates that anti-TNF therapy in patients
with RA may improve not only the disease activity, but also vascular wall
calcification.
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[Purpose] Tankyrase inhibitor is widely recognized as a Wnt/
B-catenin inhibitor and has received the attention in cancer research by its
anti-cancer effect. Tankyrase, poly (ADP-ribose) polymerases, has re-
cently been reported to degrade an adaptor protein SH3BP2 (SH3 do-
main-binding protein 2). In our previous studies, gain-of-function muta-
tions in SH3BP2 enhance RANKL- and TNF-induced osteoclastogenesis.
However, it is not fully elucidated whether Tankyrase is involved in os-
teoclastogenesis. In this study, we investigated the effect of Tankyrase in-
hibitor on bone metabolism. [Methods] Primary murine bone marrow-
derived macrophages were treated with either RANKL or TNF in the
presence of Tankyrase inhibitor (IWR1) and Wnt inhibitors (IWP2 and
C59). Osteoclast differentiation was evaluated by TRAP-positive multi-
nucleated cells (TRAP+ MNCs) formation and osteoclast-associated
genes expression. Osteoclastic function was determined by resorption as-
say. SH3BP2 and NFATc1 expression levels in the cells were determined
by western blotting. [Results] Tankyrase inhibitor IWR1 enhanced both
RANKL- and TNF-induced TRAP+ MNCs formation and osteoclast-as-
sociated genes expression. Mineral resorbing activity was significantly
enhanced in IWR1-treated cells. SH3BP2 protein levels were elevated in
IWRI-treated cells but not in Wnt inhibitors-treated cells. NFATc1 nucle-
ar localization was significantly augmented in the IWR1-treated cells. Fi-
nally, FK506, an NFATc1 inhibitor, fully abolished the promoting effect
of IWRI in osteoclast formation in a dose dependent manner. [Conclu-
sion] These data suggest that the inhibition of Tankyrase activity enhanc-
es osteoclastogenesis via elevated SH3BP2 expression. Our findings
highlight the undetermined effect of Tankyrase inhibitor in addition to the
Whnt/B-catenin inhibition. A potential risk of osteoporosis should be fur-
ther assessed before the clinical application of the Tankyrase inhibitors.
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Object: Rheumatoid arthritis (RA) is a chronic autoimmune disease
that is characterized by progressive bone destruction. Recently, the re-
markable advances of biological agents have improved the outcomes of
RA patients. There have been many studies about the pharmacological
properties of biological agents, but most of them were analyzed by con-
ventional methods such as micro-CT and histological analysis. How bio-
logical agents can inhibit inflammatory bone destruction in vivo remains
elusive. This study aimed to investigate the effects of biological agents
on the function of mature osteoclasts in inflammatory sites by using in-
travital two-photon microscopy. Methods: We utilized the mice express-
ing GFP under the promoter of a vacuolar type H'-ATPase a3 subunit that
was abundantly expressed in mature osteoclasts (a3-GFP mice). LPS (20
mg/kg) was subperiosteally injected into the calvariae of a3-GFP mice.
Anti-IL-6 receptor antibody (10 mg/kg), anti-TNFo antibody (Smg/kg),
or vehicle was administered intraperitoneally. Five days later, by using
intravital two-photon microscopy, we observed skull bones and visual-
ized fluorescently labeled mature osteoclasts. Results: In control condi-
tion, we identified different populations of living mature osteoclasts in
terms of their motility and function, i.e., ‘static - bone resorptive (R)’ and
‘moving - non resorptive (N)’. On the other hand, in LPS-induced bone
destruction model, the number of mature osteoclasts was increased and
most of them were R-type. We also found that treatment with anti-IL-6
receptor and anti-TNFa antibody decreased the proportion of R-type os-
teoclasts. Conclusions: By means of intravital imaging system, we suc-
ceeded in visualization of inflammatory bone destruction in vivo, and
found that biological agents could inhibit osteoclastic bone resorption in
living bone tissues. This approach would be quite useful for evaluating
novel anti-bone resorptive drugs currently developed in the world.
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[Objective] It was reported that dendritic cells (DCs) as well as
monocytes differentiate into osteoclasts-like cells in murine system. The
aim of this study is to evaluate the role of human dendritic cell-derived
osteoclast (DCOC) in the pathogenesis of rheumatoid arthritis (RA).
[Methods] Tartrate-resistant acid phosphatase (TRAP) and immunohisto-
chemistry staining were used to detect osteoclast and DCOCs in RA sy-
novial tissue. DCOCs were differentiated from human monocyte-derived
DCs in vitro. The function of DCOCs was compared with human mono-
cyte-derived osteoclasts (MoOCs). [Results] TRAP-positive multinucle-
ated cells (osteoclasts) were detected in rheumatoid synovium. Of note,
33 % of these cells had a costimulatory molecule (CD86), which was not
expressed in MoOCs. In vitro culture of human DCs with M-CSF and
RANKL resulted in the differentiation into DCOCs positive for TRAP
staining and cathepsin K. These DCOCs have potent bone absorption ca-
pacity by the Pit-formation assay. On the other hand, DCOCs expressed
major histocompatibility complex-class II and costimulatory molecules
such as CD80 and CD86, which were not accompanied in MoOC:s. Final-
ly, co-culturing of DCOCs with CD4"* T cells increased T cell prolifera-
tion, whereas MoOCs did not possess these activities. [Conclusion] In
the RA synovium, there were characteristic osteoclasts with costimulatory
molecules which were not expressed in MoOCs. In other words, human
DCs can differentiate into DCOCs in the inflammatory lesion without be-
ing controlled by osteoblasts/osteocytes. DCOCs have not only the bone
resorption ability but also the function of T cell stimulation. These results
suggest that DCOC may play an pivotal role in the pathogenesis of RA
by the maintenance of inflammation and joint destruction.
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[Objectives] Modeling is the biologic mechanism that adapts the
skeleton to provide mechanical competence. Frost considered the same
modeling process can occur in miniature on trabeculae. Minimodeling
was termed on this process for trabecular. We hypothesize that minimod-
eling can go on throughout life, especially at the weight bearing area, and
we have looked for histological finding of minimodeling in trabecular
bone from adult human beings. In this study, we address the histological
findings using femoral heads taken from patients with rheumatoid arthri-
tis (RA). [Methods] Patients with RA who underwent a hip surgery were
obtained. After femoral head was excised, we conducted a bone histo-
morphometric analysis. Excluding a specimen with severe destruction
and difficult to evaluate, we analyzed 14 femoral heads from 13 patients
including 12 female specimens. The average age of patients was 65.6
years old (from 27 to 87). A minimodeling structure (MIS) is defined
strictly as newly formed bone with an osteoid surface and with a smooth
and flat bone surface, not a round, under its structure. We analyzed the
histological characteristic findings between groups with MIS or not (con-
trol) in the analysis area. [Results] Histologic evidence of MIS was de-
tected in 8 of the entire 14 specimens (57.1%). In comparison with the
control group, MIS group significantly elevated osteoid parameters (OV/
TV, OV/BYV, and OS/BS; p < 0.01, respectively) except osteoid thickness
(O. Th). There were no significant differences in bone volume (BV/TV,
Tb. Th, W. Th), and bone resorption parameters (ES/BS, Oc. S/BS), re-
spectively. In MIS group, the mean MIS-BV/BYV, and MIS-OV/OV were
0.08%, and 1.19%, respectively, while the mean MIS-OS/MIS-BS, and
MIS-OV/MIS-BV were 44.1%, and 27.7%, respectively.. [Conclusion]
These results indicated that the values of MIS-BV and MIS-OV were
small, but MIS was recognized in half or more in the adult femoral heads



in RA.
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Objective. To investigate the role played by NKT cells in osteoclasto-
genesis and their effects on inflammatory bone destruction. Methods. Pa-
tients with RA (n=25) and healthy controls (n=12) were enrolled in this
study. /n vitro osteoclastogenesis experiments were performed using pe-
ripheral blood mononuclear cells (PBMCs) in the presence of M-CSF
and receptor activator of nuclear factor kB ligand (RANKL). PBMCs
were cultured in vitro with a-galactosylceramide (aGalCer), and prolifer-
ation indices of NKT cells were estimated by flow cytometry. /n vivo ef-
fects of aGalCer-stimulated NKT cells on inflammation and bone de-
struction were determined in collagen-induced arthritis (CIA) mice.
Results. In vitro osteoclastogenesis was found to be significantly inhibited
by aGalCer in healthy controls, but not in RA patients. Proliferative re-
sponses of NKT cells and STAT-1 phosphorylation in monocytes in re-
sponse to aGalCer were impaired in RA patients. Notably, aGalCer-
stimulated NKT cells inhibited osteoclastogenesis mainly via interferon-g
production, in a cytokine-dependent manner (not by cell-cell contact),
and down-regulated osteoclast-associated genes. aGalCer-treated mice
showed less severe arthritis and reduced bone destruction. Moreover,
proinflammatory cytokine expression in arthritic joints was found to be
reduced by aGalCer treatment. Conclusions. This study primarily demon-
strates that aGalCer-stimulated NKT cells have a regulatory effect on os-
teoclastogenesis and a protective effect on inflammatory bone destruc-
tion. However, it also shows that these effects of aGalCer are diminished
in RA patients, and that this is related to NKT cell dysfunction. These
findings provide important information for those searching for novel
therapeutic strategies to prevent bone destruction in RA.
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Background/Purpose Interleukin-32 (IL-32) has been known to be
implicated in the pathogenesis of various inflammatory diseases.
Osteoporosis,characterized by low bone density and increases the risk of
fracture, was prevalent in systemic inflammatory diseasesmediated
through the link between chronic inflammation and bone loss.In this
study, we try to investigate the effects of IL-32y in osteoporosissince the
role of IL-32 in bone formation as well as bone resorptionremainslargely
unknown. Methods To determine whether IL-32y affects bone forma-
tion, we examined bone volume of transgenic (TG) mice overexpressing
IL-32y by using micro-CT.Ovariectomized mice were used to know the
effects of IL-32y on osteoporosisin vivo. In addition, bone formation rate
was evaluated by labeling with calcein, a marker of newly formed bone.
To elucidate the mechanism of IL-32y effect on bone metabolism, we
measured the levels of Dickkopf-1 (DKK-1), is well-known as having an
inhibitory effects onosteoblastogenesis. Further, the concentration of IL-
32y was measured in the peripheral blood from patients with osteoporo-
sis. Results Micro-CT analysis revealed that [L-32y TG mice had an in-
creased bone volume compared with wild-type (WT) mice. Furthermore,
bone loss induced by ovariectomy wassubstantiallyattenuated in IL-
32yTG mice compared with that in WT mice. Importantly,IL-32y TG
mice had higher bone formation rate as assessed by the mineral apposi-
tion rate compared with WT mice. In addition, the level of DKK-1 was
significantly lower in thelL-32yTG micethan WT mice. Finally,we found
that the concentration of IL-32y wassignificantly lower in the blood of
patients with osteoporosis than in those of healthy individuals. Conclu-
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sion Our present study suggested thatIL-32yenhances bone formation
through association with the decrease of DKK-1, which contributes to the
protective effects on osteoporosis.
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Objectives The aim of this study is to identify the role and regula-
tion of miR-27b-3p in OA synovial fibroblasts. Methods Synovial tis-
sues were obtained from OA patients who underwent total knee replace-
ment under informed written consent. Synovial fibroblasts were purified,
cultured and stimulated with IL-1f. mirDIP 2.0 was used to predict genes
targeted by hsa-miR-27b-3p. The expression of miR-27b-3p and its can-
didate target genes was assayed by qPCR. Results Our laboratory has
previously shown that miR-27b-3p is significantly elevated in synovial
fluid of late-stage knee OA patients compared to early OA. Synovial ex-
plant cultures further revealed that this miRNA responds to IL-1f stimu-
lation. In the present study, synovial fibroblasts -the major cell type in the
synovial lining layer- were isolated from OA synoviums, cultured and
stimulated with IL-1f3. We observed a significant decrease in miR-27b-3p
expression levels in IL-1f treated fibroblasts compared to untreated con-
trols. Thus, we searched the genes that could be regulated by miR-27b-3p
using computational biology approach. Considering top 1% predictions,
9 genes were listed as potential targets of miR-27b-3p: CADH11, SPRY,
KIAA, NPEPPS, DCUNI1D4, RPGRIP, GRB2, LONRF1 and PLK2. To
identify the potential targets of miR-27b-3 in synovial fibroblasts, all the
candidate genes were measured and exhibited substantial expression lev-
els. We observed a remarkable upregulation in PLK2 mRNA level upon
IL-1p stimulation, while DCUN1D4, KIAA and NPEPPS were downregu-
lated. The fibroblasts are now treated with miR-27b-3p mimic to evaluate
the effects of miR-27b-3p overexpression on PLK2 mRNA and protein
levels, as well as, on the pathways involved in synovial inflammation and
fibrosis. Conclusion In response to IL-1f stimulation, miR-27b-3p was
downregulated in synovial fibroblasts, while PLK2 was upregulated. Ap-
parently, miR-27b-3p contributes to synovial inflammation partly by reg-
ulating PLK?2 signaling pathway.
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Objectives: We sought to identify the change in metabolomics pro-
file due to distinct diet regimes and their contributions to the pathogenesis
of OA. Methods: 9 weeks old C57BL6 mice were fed high fat diet -
HFD, 60% and lean diet -LD, 10% fat for 18 wk followed by a normal
chow diet. Mice were longitudinally evaluated at times O (start of diet/
baseline), 18 wk of diet (end of diet) and at 9 months of age. At each time
point BMI, fasting blood glucose level and body weight were measured.
At sacrifice, blood plasma was collected to measure leptin levels, metab-
olite levels and knee joints were collected for histopathological analysis
at 9 months of age. Additional mice on HFD and LD were subjected to
experimental OA by DMM surgery at the end of diet regime. Mice were
maintained on normal chow and knee joints were collected for histopath-
ological analysis at 10 and 20 wks post surgery. Results: We determined
that HFD significantly increased fasting blood glucose levels, body



weight, BMI and leptin levels as compared to LD fed mice. Histopatho-
logical analysis using OARSI scoring clearly showed that HFD fed mice
exhibited accelerated spontaneous OA at 9 months of age as well as ac-
celeration in the surgically induced OA at 10 and 20 wks post surgery in
comparison to LD fed mice. Of the 170 metabolites analysed in blood
plasma at each time point, lysophosphatidyl choline analogues (lysoP-
CaC20:4, lysoPCaC17:0, lysoPCaC18:0) and one phosphatidyl choline
analogue (PCaaC36:2) were increased longitudinally in the HFD fed
mice. Our ongoing studies are now evaluating if these LysoPC metabolo-
mics signatures are responsible for initiating and accelerating cartilage
degradative process observed in HFD fed mice. Conclusion: We identi-
fied that high fat diet induces and maintains selective metabolic changes
and increases OA progression in both spontaneous and surgically induced
OA. We anticipate that these identified metabolomics signatures are in-
volved in OA pathogenesis during obesity.
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*MAR and JR have equal first author contribution Objective: Unc-
51 like kinase-1 (ULK1), a serine/threonine protein kinase, is the most
upstream inducer of autophagy. We recently showed that ULK1 expres-
sion is suppressed in the articular cartilage during Osteoarthritis (OA);
however, the role of ULK1 in OA pathogenesis is not known. We sought
to determine the contribution of ULK1 to OA pathogenesis. Methods:
We generated inducible, cartilage-specific ULK1 knockout (KO) mice
using Cre-lox technology (ULK1 f/f; Col2-rtTA-cre) and induced experi-
mental OA by surgical destabilization of the medial meniscus (DMM). At
10 weeks post-DMM surgery, the degree of cartilage degeneration, loss
of cellularity, and expression of cell death and catabolic markers were de-
termined. In vitro, we overexpressed ULK1 in human OA chondrocytes
by transfection with a ULK1 expression plasmid to determine the effect
of ULKI on the expression of genes involved in cell death and survival.
Results: We identified that cartilage-specific ablation of ULK1 resulted
in accelerated DMM-induced OA including accelerated cartilage degen-
eration, proteoglycan loss, chondrocyte cell death, synovial inflammation
and increased expression of OA catabolic factors, as compared to control
mice. Furthermore, human OA chondrocytes transfected with ULK1 ex-
pression plasmid modulated the expression of mTOR, a negative media-
tor of autophagy, and ADAMTS-5, an OA-associated catabolic factor.
Conclusions: This study provides the first evidence that ULK1 expres-
sion is vital to maintaining articular cartilage homeostasis in surgically-
induced OA.
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Objectives:Specific mechanisms associated with facet cartilage de-
generation during facet joint osteoarthritis (FJ OA) are unknown. We
aimed to determine the degree of FJ cartilage degeneration and expres-
sion of autophagy, apoptosis, inflammatory, catabolic and cartilage matrix
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markers in FJ OA cartilage compared to control cartilage. Methods:FJ
cartilage (L3-S1) was collected from 52 patients (mean age=66.8 years)
with lumbar spinal canal stenosis (LSS) (FJ OA group) and 46 young pa-
tients (mean age=34.5 years) with lumbar disc herniation (LDH) (con-
trol).The severity of FJ degeneration was assessed by the MRI grading
scores and further assessed histologically using the Osteoarthritis Re-
search Society International (OARSI) grading system. Protein and RNA
extracted from FJ cartilage were subjected to real-time PCR and Western
blot analysis. Results:MRI showed all patients in control exhibited a de-
generative grade of 0 (normal) or 1, whereas all patients with FJ OA ex-
hibited a grade of 2 or 3 for facet joints. Histological analysis further re-
vealed a significant degree of FJ cartilage degeneration in FJ OA patients
(OARSI score= 5.5+ 0.2) compared to control (OARSI score= 0.9+0.3).
Our results further showed FJ OA cartilage exhibited a significant de-
crease in the expression of chondroprotective autophagy markers (LC3/
ULK1), increase in mammalian target of rapamycin (mTOR), apoptosis
(PARP-1/caspase-3), inflammatory (IL-13/TNF-0/IL-6/COX-2/MCP-1),
catabolic markers (MMP-3/MMP-13/ADAMTS-5) and decrease in the
expression anabolic matrix molecules (aggrecan/type II collagen).
Conclusion:This study for the first time showed FJ OA cartilage exhibits
an enhanced degree of FJ cartilage degeneration associated with reduced
expression of autophagy markers and cartilage matrix molecules; and en-
hanced expression of apoptosis, inflammatory and catabolic markers.
These results allow us a better understanding of the endogenous mecha-
nisms associated with FJ cartilage degeneration.
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Object: We developed scaffold-free TEC composed of SM