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CLINICAL SCIENCE

Autoimmunity

PLD4 is a genetic determinant to systemic lupus
erythematosus and involved in murine

autoimmune phenotypes

Shuji Akizuki," Kazuyoshi Ishigaki® Yuta Kochi® Sze-Ming Law," Keitaro Matsuo,®
Koichiro Ohmura,' Akari Suzuki,® Manabu Nakayama,® Yusuke lizuka,”

Haruhiko Koseki,” Osamu Ohara,® Jun Hirata,®'®" Yoichiro Kamatani'2

Fumihiko Matsuda, ' Takayuki Sumida, ' Kazuhiko Yamamoto, Yukinori Okada, %4

Tsuneyo Mimori,' Chikashi Terao'*'>'8

ABSTRACT

Objectives Systemic lupus erythematosus (SLE}

is an autoimmune disease that is characterised by
autoantibody production and widespread inflammation
damaging many organs. Previaus genome-wide
association studies {(GWASs) have revealed over 80
genetic determinants of SLE, but they collectively explain
a fraction of the heritability, and only a few were proven
in vivo for the involvement in SLE, We conducted a
meta-analysis of SLE GWAS in the Japanese population,-
fallowed by functiona! analyses of a susceptibility gene
with use of mutant mice.

Methods We conducted a meta-analysis of two GWASs
comprising a total of 1363 cases and 5536 controls
using the 1000 Genome Project data as an imputation
reference. Entichment analyses for functional annotations
were canducted. We examined Phospholipase D4 (Pld4)
mutant mice to assess functional involvement of a
genetic determinant.

Results We found a total of 14 significant loci, which
included rs2582511 in AHNAKZIPLD4 recently reported
in a Chinese study and a nove! locus of rs143181706

in MAMLDT (p=7.9x10""and 3.7x10°%, respectively).
PLD4 risk allele was associated with anti-dsDNA
antibody production. Enrichment analysis of genatic
signals revealed involvement of a wide range of immune-
relatad cells and pathways. Pld4 mutant mice revealed
remarkably low body weight. The mice demonstrated
autoimmune phenotypes compatible with SLE, including
splenomegaly and lymphadenopathy, expansion of B
cells and hypersecretion of BAFF and production of
autoantibodies especially anti-nuclear antibody and anti-
dsDNA antibody.

Conclusions We found a novel susceptinility gene to
SLE. Pld4 mutant mice revealed autoimmune phenotypes
suggesting functional involvement of PLD4 with the
basics of SLE.

INTRODUCTION

Systemic lupus erythematosus (SLE) is an autoan-
tibody-mediated autoimmune disease characterised
by systemic organ involvement.' A variety of auto-
antibodies including anti-nuclear antibody (ANA)},
anti-DNA antibody, anti-Ro antibody and anti-RNP
antibody frequently accompany SLE.' More than
80% of the patients with SLE are young women

Key messages

What is already known about this subject

» Genetic studies, mainly genome wide
association study (GWAS), for SLE so far have
identified more than 80 susceptibility loci.
However, a quite few of them have been shown
their functional involvement in SLE in vivo.

What does this study add

» We conducted a meta-analysis of GWAS far SLE
in Japanese population, and identified two new -
susceptibility genes, PLD4 andMAMLD1. PLD4 is
a susceptibility gene to RA and SSc.

» PLD4 risk allele was associated withproduction
of anti-dsDNA antibody, suggesting that
PLD4 contributes to SLE pathophysiology by
activating B cells,

» Pld4 mutant mice demonstrated autolmmune
phenotypes comresponding to SLE, including
the production of anti-nuclear antibody and
pathology of nephritis.

How might this impact on clinical practice or

future developments

» PLD4 is a causative gene shared by muitiple
human autoimmtne diseases (RA, $S¢, SLE) and
seems to have a role in the general immune
system beyond species.

» Since PLD4 biclogical function has not been
fully elucidated, clarification of biology of
PLD4 would deepen our understanding of
autoimmune diseases and lead to development
of new therapeutic strategies.

at the onset of this disease.! Severe organ damages
include renal failure and central nervous system
(CNS) lupus, both of which are sometimes fatal.
Serologically, type I interferon, especially interferon
alpha signature, is assumed to play critical roles in
SLE.> * Elevated levels of B cell-activating factor
of the TNF family (BAFF), cytokine activating
B-cell expansion and functional proliferation are
features of SLE.* Belimumab, 2 monoclonal anti-
body targeting BAFF, was approved to be the first
molecular target agent for SLE,*

BM]
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Treatment consensus for management of polymyositis and
dermatomyositis among rheumatologists, neurologists and
dermatologists

Hitoshi KOHSAKA,' Tsuneyo MIMORI,” Takashi KANDA,® Jun SHIMIZU,"* Yoshihide SUNADA,’
Manabu FUJIMOTO,® Yasushi KAWAGUCHI,” Masatoshi JINNIN,? Yoshinao MURO,’
Shoichiro ISHTHARA,'"* Hiroyuki TOMIMITSU,'** Akiko OHTA,"' Takayuki SUMIDA '

' Department of Rheumatology, Graduate School of Medical and Dental Sciences, Tokyo Medical and Dental University (TMDU),
Tokyo, *Department of Rheumatology and Clinical Immunology, Graduate School of Medicine, Kyoto University, Kyoto, * Department
of Neurology and Clinical Neuroscience, Yamaguchi University Graduate School of Medicine, Yamaguchi, * Department of Neurology,
Graduate School of Medicine, The University of Tokyo, Tokyo, *Department of Neurology, Kawasaki Medical School, Okayama,
®Department of Dermatology, Faculty of Medicine, University of Tsukuba, Ibaraki, *Department of Rheumatology, Tokyo Wormen’s
Medical University, Tokyo, 8Jﬁ)eparnu'wnr of Dermatology, Wakayama Medical University Graduate School of Medicine, Wakayama,

? Department of Dermatology, Nagoya University Graduate School of Medicine, Nagoya, ' Department of Newrology and Neurological
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ABSTRACT

Although rheumatologists, neurologists and dermatologists see patients with polymyositis (PM) and dermato-
myositis (DM), their management appears to vary depending on the physician’s specialty. The aim of the present
study was to establish the treatment consensus among specialists of the three fields to standardize the patient
care. We formed a research team supported by a grant from the Ministry of Health, Labor and Welfare, Japan.
Clinical questions (CQ) on the management of PM and DM were raised. A published work search on CQ was per-
formed primarily using PubMed. Using the nominal group technique, qualified studies and results in the published
work were evaluated and discussed to reach consensus recommendations. They were sent out to the Japan Col-
lege of Rheumatology, Japanese Society of Neurology and Japanese Dermatological Association for their
approval. We reached a consensus in 23 CQ and made recommendations and a decision tree for management
was proposed. They were officially approved by the three scientific societies. In conclusion, a multidisciplinary
treatment consensus for the management of PM and DM was established for the first time.

Key words: consensus, dermatomyositis, management, polymyositis, treatment.

INTRODUCTION classification but on the disease concept of idiopathic inflam-

matory myopathy (IIM), which includes polymyositis (PM) and
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neurclogists often have different views not only on the tologists and neurologists to creatures from Mars and Venus.'
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ABSTRACT

Although rheumatologists, neurologists and dermatologists see patients with polymyositis (PM)
and dermatomyositis (DM), their management appears to vary depending on the physician's spe-
cialty. The aim of the present study was to establish the treatment consensus among specialists
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using PubMed. Using the nominal group technique, qualified studies and results in the published
work were evaluated and discussed to reach consensus recommendations. They were sent out to
the Japan College of Rheumatology, Japanese Society of Neurology and Japanese Dermatological
Association for their approval, We reached a consensus in 23 €Q and made recommendations and
a decision tree for management was proposed, They were officially approved by the three scien-
tific societies, In conclusion, a multidisciplinary treatment consensus for the management of PM
and DM was established for the first time,
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Introduction In Japan, we have a parable of the blind men and an ele-
phant. It is originally an Indian story of several blind men,
who have no idea what the elephant is like, and have tried
to learn the elephant by touching it. They feel different parts
of the elephant, such as the ear, leg, trunk and tail, and
describe what they think the elephant is. They were inevit-
ably in total disagreement, and even became not to believe
each other. This parable tells us that we are only partially
right when we take only partial information into account,
IIM can be classified now by deference to clinical findings,

It has been known that rheumatologists, dermatologists and
neurologists often have different views not only on the clas-
sification but on the disease concept of idiopathic inflamma-
tory myopathy (IIM}, which includes polymyositis (PM) and
dermatomyositis (DM). Dr Chistopher-Stein compared
rheumatologists and neurologists to creatures from Mars
and Venus [1]. In the past, muscle pathological findings
have been the only solid evidence for subset classification

except for clinical findings. Recently, quite a few myositis-
specific autoantibodies (MSA) have been discovered and
help to characterize subsets of the IIM patients.

muscle pathological features or autoantibody profiles.
However, one subset classified by one method is not
necessarily the same subset classified by another method.
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Placenta Specific 8 Suppresses IL-18 Production through
Regulation of Autophagy and Is Associated with Adult
Still Disease

Seiji Segawa,* Yuya Kendo,* Yuji Nakai," Akira Jizuka,* Shunta Kaneko,*
Masahiro Yokosawa,* Kotona Furuyama,* Hiroto Tsuboi,* Daisuke Goto,*
Isao Matsumoto,* and Takayuki Sumida*

Adult Still disease (ASD) is a systemic disorder of unknown etiology characterized by high spiking fever, rash, and arthritis. The
purpose of this study was to identify genes specifically associated with the active phase of the disease. In this study, we have reported
that placenta specific § (PLACS) was a newly specific gene involved in ASD. DNA microarray and validation analysis using human
monocytes revealed that the expression of PLACS was significantly higher in active-ASD patients than in inactive-ASD patients
and healthy controls. In ASD, PLLACS expression level correlated with serum levels of CRP, ferritin, IL-18, and IL-18. Stimulation
of monocytes with LPS results in PLACS upregulation. LPS or nigericin stimulation of PLACS-overexpressing human monocytic
cell line (THP-1), but not mock THP-1 cells, was associated with a significant decrease in IL-1$ and IL-18 production. PLACS
overexpression in THP-1 cells was associated with enhanced autephagy and suppression of IL-1p and IL-18 production, There-
fore, we found that PLACS was upreguolated in activated monocytes, as was IL-13 and IL-18. The upregulated PLACS acts on the
synthesis of inactive precursors of IL-1f and IL-18 and seemed to suppress the production of IL-1B and IL-18 by negative
feedback through enhanced autophagy, resulting in the suppression of ASD. The results highlight the role of PLACS in the
pathogenesis of ASD and suggest its potential suitability as an activity marker and therapeutic target in ASD. The Journal of

Immunology, 2018, 201: 3534-3545.

dult Still disease (ASD) is a rare multisystemic auto-

inflammatory disorder of unknown etiology. The clinical

features correlate with systemic manifestations, such as
a high spiking fever, arthralgia or arthritis, and an evanescent
salmon-pink maculepapular skin rash (1, 2). Although the path-
ogenesis of ASD is not clear, the interplay of viral infections,
genetic factors, and immune dysregulation, including cytokine-
mediated inflammation and enhanced apoptosis, may contribute
to the development of this disease (3).

Previous reports investigated the pathogenic roles of several
proinflammatory cytokines in ASD, including IL-1B, IL-6, IL-18,
TNF-«, and IFN-B (3). Among these cytokines, [L-18 is thought
to be the upstream initiator of the proinflammatory cytokine
cascades, and serum IL-18 levels are particularly elevated in
ASD, unlike in other inflammatory conditions (4-8). Furthermore,

higher levels of IL-18 correlate with ASD activity (6, 8). Thus,
IL-18 is thought to be one of the most important factors in the
pathogenesis of ASD. However, there is little or no information on
the regulatory process involved in the production of [L-18 and
other inflammatory cytokines in ASD.

Activation of myeloid cells, including monocytes, macrophages,
dendritic cells, and neutrophils, is the hallmark of ASD. Especially,
several markers and cytokines that reflect macrophage activation
correlate with ASD activity (3). In contrast, activated monocytes
are known to produce IL-6, TNF-o, IL-1p, and IL-I8 through
several stimuli including viral and bacterial components (9, 10). In
patients with ASD, uncontrolled activation of monocytes could
induce cytokine storms and several systemic disorders. However,
the genes invelved in the regulation of monocyte activation remain
unidentified in ASD. Therefore, identification of specific genes in
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ABSTRACT

Objectives: Using an expert- and data-driven methodology, we have constructed the first clinical prac-
tice guidelines (CPGs) for adult Still's disease (ASD) after complete systematic review (SR) of the litera-
ture based upon the Medical Information Network Distribution Service (Minds) procedure,

Methods: The CPG committee for ASD organized by the Research Team for Autoimmune Diseases, the
Research Program for Intractable Disease of the Japanese Ministry of Health, Labour, and Welfare has
developed CPG for ASD 2017, according to the procedure proposed by Minds. The CPG development
process includes (1) clarification of the purpose of CPG, (2) organization of the steering committee, (3)
organization of the CPG committee and secretariat, (4} defining the scope (setting of clinical questions
(CQs)), (5) SR, (6) development of recommendations, (7) drafting the CPG, (8) external evaluation and
public comments, and (9) release. Because we wanted to construct CPG for ASD to encompass both
adult-onset Still's disease (AQSD) and adult patients with systemic juvenile idiopathic arthritis (sJiA), we
also included SR data from sJIA in this study.

Results: Twenty-six CQs were selected and roughly divided into the following items: (1) clinical find-
ings (CQs 1-4), (2) laboratory findings (CQs 5-8), (3) complications (CQs 9-13), {4} treatment with oral
medicine (CQs 14-19), (5) treatment with biological reagents (CQs 20-23), and (6) treatments for siA
(CQs 25-26). Recommendations and the strength of the recommendations for these CQs were decided
by a modified Delphi method.

Conclusion: We have developed the first published CPG for ASD including AQSD and sJIA, which
includes 26 CQs and recommendations. This guideline will help rheumatologists, non-specialized physi-
cians, other healthcare providers, medical and health-related students, and patients and their family
members to understand and treat ASD,
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Introduction The pathogenesis of AOSD remains obscure; however,
recent progress in molecular genetics, especially in the field
of innate immunity and autoinflammatory disorders, has
mainly contributed to a better understanding of its patho-
physiology [5,7]. AOSD is considered a multifactorial disease

in which an individual with susceptible polygenes develops

Adult-onset Still's disease (AOSD) is a rare systemic autoin-
flammatory disorder that was first reported in 1971 [1],
approximately 74 years after the initial description of its
childhood counterpart [2}, systemic juvenile idiopathic arth-
ritis {sJIA). AOSD is characterized by a daily high spiking

fever, evanescent rash, arthritis, sore throat, lymphadenop-
athy, splenomegaly, leukocytosis with predominant neutro-

phils, liver dysfunction, and elevated inflammatory markers .

and serum ferritin [3,4]. It is generally accepted that AOSD
and sJIA are the same disease entity but occur in different
age groups, although they show some differences in preva-
lence and clinical profiles [5,6].

sustained autoinflammatory conditions in response to mul-
tiple environmental factors. According to different patho-
genic mechanisms, AOSD is heterogeneous in terms of
clinical features, disease course, severity, and prognosis. In
this context, AOSD can be divided into multiple clinical
subtypes and was recently classified into systemic and
articular (rheumatic) subtypes according to clinical

CONTACT Toshihide Mimura @ toshim@saitama-medacjp (&) Department of Rheumatology and Applied Immunology, Saitama Medical University,
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ABSTRACT

Objectives Idiopathic inflammatory myopathies (IIMs)

are a heterogeneous group of rare autoimmune diseases

in which both genetic and environmental factars play
importanit roles. To icentify genetic factors of IIM including
polymyositis, dermatomyositis (DM) and clinically amyopathic
DM (CADM), we performed the first genome-wide
association study for IIM in an Asian population.

Methods We genotyped and tested 496 819 single
nucleatide polymorphism for association using 576
patients with [IM and 6270 control subjects. We also
examined the causal mechanism of disease-associated
variants by in silico analyses using publicly available
data sets as well as by in in vitro analyses using reporter
assays and apoptosis assays.

Results We identified a variant in WDFY4 that was
significantly assaciated with CADM (rs7919656; OR=3.87;
P=1.5x107%). This variant had a dis-splicing quantitative trait
lacus (QTL) effect for a truncated WOF Y4isoform {teIWDFY4),
with higher expression in the risk allele. Transexpression QTL
analysis of this variant showed a positive correlation with
the expression of NF-xB associated genes, Furthermore, we
demonstrated that both WDFY4 and tr-WDFY4 interacted
with pattern recognition receptors such as TLR3, TLR4, TLRS
and MDAS and augmented the NF-xB activation by these
receptors. WDFY4 isoforms also enhanced MDAS-induced
apoptosis to a greater extent in the tr-WOFY4-transfected
cells.

Conclusions As CADM is characterised by the
appearance of anti-MDAS autoantibodies and severe
lung inflammation, the WDFY4 variant may play a critical
role in the pathogenesis of CADM.

INTRODUCTION

Idiopathic inflammatory myopathies (IIMs) are
autoimmune conditions characterised by muscle
weakness and inflammation, and the most common
types are polymyositis (PM) and dermatomyositis

(DM).! * Clinically amyopathic DM (CADM), a
subset of DM, lacks distinct muscle features but
often manifests rapidly progressive interstitial
preumonia (RPIP).* The mortality rate of CADM
at 6 months from diagnosis reaches approximately
509, making it one of the most fatal autoimmune
diseases.” * The appearance of autoantibodies such
as anti-MDAS5 antibodies in CADM suggests a role
for autoimmunity in the parhogenesis,” ! Although
the aetiology of IIM remains unknown, virus infec-
tion may be the major environmental factor.'* In
addition, patients with IIM and their close rela-
tives are more likely to develop other autoimmune
diseases, suggesting shared genetic factors.!™" In
fact, a previous genome-wide association studies
(GWAS) and candidate gene analyses in European
populations demonstrated multiple loci that were
shared with other autoimmune diseases.'>

However, when compared with other autoimmune
diseases, little is known about the genetic background
of IIM. This may be due to the rarity of disease,
precluding researchers from designing sufficiently
powered studies. In addition, because IIMs are a heter-
ogenous group of rare disorders, an overall pooled
analysis might also reduce the power for detecting loci
specific to certain subtypes. Therefore, as suggested,’”
studies of disease subsets are needed to increase the
power for detecting subset-specific genetic compo-
nents, Here, to elucidate genetic loci associated with
[IM, we performed a GWAS for IIM in the Japanese
population. This study was the first GWAS for [IM in
an Asian population. We also performed a GWAS for
CADM as a subset analysis, which was the first such
study in the world.

METHODS

Subjects

We enrolled 592 IIM cases (mean age, 55,.5+14.2
years; female, 74.6%) from 18 medical institutes
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Transcriptional Regulation of CD4+ T Cell Differentiation in
Experimentally Induced Arthritis and Rheumatoid Arthritis

Yuya Kondo, Masahiro Yokosawa, Shunta Kaneko, Kotona Furuyama, Seiji Segawa,
Hiroto Tsuboi, Isao Matsumoto, and Takayuki Sumida

Rheumatoid arthritis (RA) is an autoimmune dis-
order characterized by chronic inflammation of the joint
synovium and infiltration by activated inflammatory cells,
CD4+ T cells form a large proportion of the inflammatory
cells invading the synovial tissue, and are involved in the
RA pathologic process. In general, CD4+ T cells differenti-
ate into various T helper cell subsets and acquire the func-
tional properties to respond to specific pathogens, and
also mediate some autoimmune disorders such as RA.
Because the differentiation of T helper cell subsets is deter-
mined by the expression of specific transcription factors in
response to the cytokine environment, these transcription
factors are considered to have a role in the pathology of
RA. Treg cells control an excess of T cell-mediated immune
response, and the transcription factor FoxP3 is critical for
the differentiation and function of Treg cells. Treg cell dys-
function can result in the development of systemic autoim-
munity. In this review, we summarize how the expression
of transeription factors modulates T helper cell immune
responses and the development of autoimmune diseases,
especially in RA. Understanding the role of transcription
factors in the pathogenesis of autoimmunity may lead to
novel therapeutic strategies to control the differentiation
and function of both T helper cells and Treg cells.
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Introduction

Rheumatoid arthritis (RA) is a chronic inflamma-
tory disorder characterized by autoimmunity, infiltration
of activated inflammatory cells into the joint synovium,
synovial hyperplasia, necangiogenesis, and progressive
destruction of cartilage and bone. CD4+ T cells constitute
a large proportion of the inflammatory cells invading the
synovial tissue. Upon antigenic stimulation and cytokine
signaling, naive CD4+ T cells activate and differentiate
into various T helper cell subsets.

Classically, interferon-y (IFNy)-producing Thl
cells had been considered to play a predominant role in
the development of RA. However, studies have demon-
strated that the Thl phenotype does not explain all of the
mechanisms involved in RA (1).

The pathogenic role of interleukin-17 (IL-17)-pro-
ducing Th17 cells has intrigued rheumatologists, because
IL.-17 is spontaneously produced by rheumatoid synovium
(2), and Th17 cells are increased among peripheral blood
mononuclear cells of RA patients compared with those of
healthy control subjects (3). Th17 cells also appear to play
a critical role in the generation of autoimmune arthritis in
several experimental models. In addition, some studies
have shown that the frequency of follicular helper T (Tfh)
cells, which support high-affinity and long-term antibody
response, is increased in the peripheral blood of RA
patients and correlates with disease activity (4), suggesting
that these cells also play a role in RA pathology. More
recently, it was reported that PD-1"8"CXCR5—-CD4+ T
cells were markedly expanded and activated in synovium,
and appeared to be poised to promote B cell response
and antibody production through expression of IL-21-like
Tih cells within pathologically inflamed nonlymphoid tis-
sue in patients with RA (5).

Differentiation of naive CD4+ Tcells into T helper
cell subsets is dependent on the expression of specific
transcription factors induced by specific cytokines. Each
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ABSTRACT
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Objective: To evaluate the performance of the 2012 Systemic Lupus International Collaborating Clinics
criteria (SLICC-12) on classifying systemic lupus erythematosus {(SLE} in an uncontrolled multi-centered
study with real-life scenaric of the patients in Japan.

Methods: This study comprised 495 patients with SLE or non-SLE rheumatic diseases and allied condi-
tions from 12 institutes in Japan. Chart review of each patient was performed by the 27 expert rheu-
matologists and diagnosis of 487 cases reached to the consensus. Value of the SLICC-12 on SLE
classification was analyzed comparing with the 1997 revised American College of Rheumatology SLE
classification criteria (ACR-97) employing the expert-consented diagnoses.

Results: Compared to the ACR-97, the SLICC-12 had a higher sensitivity (ACR-97 vs, SLICC-12: 0.88 vs,
0.99, p <.01} and comparable specificity (0.85 vs. 0.80). The rate of misclassification (0.14 vs. 0.11) or
the area under the receiver operating characteristic curves {0.863 vs. 0.894) was not statistically differ-
ent. In the cases that diagnoses corresponded in high rates among experts, both criteria showed high
accordance of SLE classification over 85% with the expert diagnoses.

Conclusion: Although employment of SLICC-12 for the classification for SLE should be carefully consid-
ered, the SLICC-12 showed the higher sensitivity on classifying SLE in Japanese populaticn.
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Introduction

Systemic lupus erythematosus (SLE} is a representative sys-
temic autoimmune disease that has various types of manifes-
tations in multiple organs. For the purpose of research and
surveillance, classification criteria for SLE have been devel-
oped. The most widely used criteria for SLE were developed
by the American College of Rheumatology (ACR) in 1982
[1], later revised in 1997 (ACR-97) [2]. Many research
groups have attempted to refine the ACR criteria, but they

failed to generalize. The Cleveland Clinic criteria applied
Bayes theorem to develop a weighting system [3). Boston
criteria were developed on the basis of the Cleveland Clinic
criteria, but it included new supplemental criteria such as
antiphospholipid antibodies [4]. These new criteria have
been reported to provide a more accurate differentiation of
lupus, but an analysis of the criteria’s use was only per-
formed in small cohorts of patients with lupus. By analyzing
with an independent cohort, Sanchez et al. reported that

CONTACT Tatsuya Atsumi @ at3tat@med.hokudaiacjp @ Department of Rheumatology, Endocrinology and Nephrology, Hokkaido University Graduate School

of Medicine, Kita 15, Nishi 7, Kita-ku, Sapporo, 060-8638, Japan
© 2017 Japan College of Rheumatolegy



i Categef omumatoy
MODERN e Taylor & Francis
RHEUMATOLOGY Tk Frarch Grotp

8 OPEN ACCESS

MODERN RHEUMATOLOGY, 2018
VOL. 28, NO. 3, 383-408
https://dol.org/10.1080/14397595.2018.1438093

REVIEW ARTICLE
Clinical practice guideline for Sjogren’s syndrome 2017

Takayuki Sumida®®, Naoto Azuma®<, Masafumi Moriyama®?, Hiroyuki Takahashi®®, Hiromitsu Asashima®®,
Fumika Honda?, Saori Abe?, Yuko Ono™?, Tomoya Hirota®®, Shintaro Hirata™®, Yoshiya Tanaka™®,
Toshimasa Shimizu®?9, Hideki Nakamura™?, Atsushi Kawakami®™®?, Hajime Sana®<, Yoko Ogawa®",

Kazuo Tsubota®", Koufuchi Ryo™, Ichiro Saito™, Akihiko Tanaka®, Seiji Nakamura®d, Etsuko Takamura®,
Masao Tanaka®*, Katsuya Suzuki®™, Tsutomu Takeuchi®!, Noriyuki Yamakawa®™™", Tsuneyo Mimori®™,
Akiko Ohta®®, Susumu Nishiyama™®, Toshio Yoshihara®™9, Yasunori Suzuki®", Mitsuhiro Kawano®",

Minako Tomiita®™ and Hiroto Tsuboi®®

*Department of Internal Medicine, University of Tsukuba, Ibaraki, Japan; BClinical Practice Guideline Committee for Sjdgren’s Syndrome, The
Research Team for Autoimmune Diseases, The Research Program for Intractable Disease of the Ministry of Health, Labor and Welfare
(MHLW), Tokyo, Japan; “Division of Rheumatology, Department of Internal Medicine, Hyogo College of Medicine, Hyogo, Japan; “Section of
Oral and Maxillofacial Oncology, Division of Maxillofacial Diagnostic and Surgical Sciences, Kyushu University, Fukuoka, Japan; The First
Department of Internal Medicine, School of Medicine, University of Occupational and Environmental Health, Japan, Fukuoka, Japan;
‘Department of Clinical Immunology and Rheumatology, Hiroshima University Hospital, Hiroshima, Japan; 9Unit of Translational Medicine,
Department of Immunology and Rheumatology, Nagasaki University Graduate School of Biemedical Sciences, Nagasaki, Japan; "Department
of Ophthalmology, School of Medicine, Keio University, Tokyo, Japan; 'Department of Pathology, Tsurumi University School of Dental
Medicine, Kanagawa, Japan; ‘Department of Ophthalmology, Tokyo Women's Medical University, School of Medicine, Tokyo, Japan;
kDepartment of Advanced Medicine for Rheumatic Diseases, Kyoto University Graduate School of Medicine, Kyoto, Japan; 'Division of
Rheumatology, Department of Internal Medicine, School of Medicine, Keio University, Tokyoe, Japan; ™Department of Rheumatology and
Clinical Immunology, Kyoto University Graduate School of Medicine, Kyoto, Japan; "Department of Rheumatology, Kyoto-Katsura Hospital,
Kyoto, Japan; °Division of Public Health, Department of Social Medicine, Saitama Medical University, Saitama, Japan; PKurashiki Medical
Center, Okayama, Japan; *Department of Otorhinolaryngology, Tokyo Women's Medical University, Tokyo, Japan; Division of Rheurnatology,
Department of Cardiovascular and Internal Medicine, Kanazawa University Graduate School of Medicine, Ishikawa, Japan; *Department of
Allergy and Rheumatology, Chiba Children’s Hospital, Chiba, Japan

ABSTRACT

Objectives: The objective of this study is to develop clinical practice guideline (CPG) for Sjégren’s syn-
drome (55} based on recently available clinical and therapeutic evidences.

Methods: The CPG committee for SS was organized by the Research Team for Autoimmune Diseases,
Research Program for Intractable Disease of the Ministry of Health, Labor and Welfare (MHLW), Japan,
The committee completed a systematic review of evidences for several clinical questions and devel-
oped CPG for SS 2017 according to the procedure proposed by the Medical Information Network
Distribution Service (Minds). The recommendations and their strength were checked by the modified
Delphi method. The CPG for SS 2017 has been officially approved by both Japan College of
Rheumatology and the Japanese Society for SS.

Results: The CPG committee set 38 clinical questions for clinical symptoms, signs, treatment, and
management of 55 in pediatric, adult and pregnant patients, using the PICO (P: patients, problem,
population, I: interventions, C: comparisons, controls, comparators, O: outcomes) format. A summary of
evidence, development of recommendation, recommendation, and strength for these 38 clinical ques-
tions are presented in the CPG.

Conclusiont The CPG for 55 2017 should contribute to improvement and standardization of diagnosis
and treatment of SS.
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Introduction associated with other well defined CTDs [1]. Moreover, pSS is

Sjogren’s syndrome (8S) is an autoimmune disease character-
ized by lymphocytic infiltration into the exocrine glands and
other organs, leading to dry mouth, dry eyes, and various
extra-glandular symptoms [1]. SS is categorized into primary
S8 (pSS) which is not associated with other well defined con-
nective tissue diseases (CTDs), and secondary SS, which is

further subdivided into the glandular form, with involvement
of the exocrine glands only, and the extra-glandular form,
with the involvement of organs other than exocrine glands.

In Japan, SS was certified as a designated intractable dis-
ease by the Ministry of Health, Labor and Welfare (MHLW)
in January 2015. Researches on designated intractable
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Abstract

Background The prognostic value of the EUVAS-proposed histopathological classification of anti-neutrophil cytoplasmic
antibody (ANCA)-associated glomerulonephritis has been evaluated throughout the world. Here, we performed a Japanese
nationwide biopsy survey to assess the association between this histopathological classification and renal prognosis after
2-year follow-up in ANCA-associated glomerulonephritis.

Methods We collected 67 renal biopsy materials of the 321 entries in the RemIT-JAV-RPGN cohort study, and assessed
their histologies. Based on the EUVAS-proposed histopathological classification and some histological parameters, we
statistically evaluated renal survival and the comparison of renal function for 2 years.

Results Based on the histopathological classification, the largest number of biopsy samples belonged to the Focal class,
followed by the Mixed, Crescentic, and Sclerotic classes (n=30, 19, 10, 8, respectively). Although the number of events
might be too low (four patients with renal death) to make this conclusion, the Focal and Mixed classes had higher renal-
survival rates compared to the others in the renal-survival curve. Comparing renal function among all classes, the estimated
glomerular filtration rate (eGFR) throughout 2-year follow-up period was significantly higher in the Focal class compared
to the other 3 classes. The eGFR-values in the Crescentic, Mixed, and Sclerotic classes increased with time. Based on both
combined results, the Focal class could be the best prognosis.

Conclusion This histopathological classification was valuable for both the stratification of renal function and the estimation
of partial rénal survival during 2-year follow-up in ANCA-associated glomerulonephritis.

Keywords Anti-neutrophil cytoplasmic antibody (ANCA)-associated glomerulonephritis - Histopathological classification -
Renal prognosis - Nationwide prospective cohort study - Rapidly progressive glomerulonephritis
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Anti-neutrophil cytoplasmic antibody (ANCA)-associated
vasculitis {AAV) is a systemic form of vasculitis that affects
the small vasculatures in multiple organs but primarily the
kidneys. Histopathologically, the typical renal involve-
ment in AAV is characterized by pauci-immune necrotiz-
ing and crescentic glomerulonephritis [1]. In recent years,
the European Vasculitis Study Group (EUVAS) has pro-
posed a classification based on glomerular lesions as the
new histopathological classification for ANCA-associated

@ Springer



RHEUMATOLOGY

Concise report

doi10.1083/heumatology/key340

Efficacy of dual antiplatelet therapy for preventing
recurrence of arterial thrombosis in patients with
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Abstract

Objective. Warfarin is regarded as the standard treatment for preventing thrombotic events in APS, but the recurrence
rate is still high. Dual antiptatelet therapy (DAPT) has been shown to be effective for the prevention of acute coronary
syndrome or stroke. The objective of this study was to evaluate the efficacy of DAPT for the prevention of thrombosis
recurrence in APS patients with history of arterial thrombosis.

Methods. This retrospective cohort study of APS patients was conducted at Hokkaido University Hospital between
1990 and 2016. The secondary prophylactic effects and safety of warfarin monotherapy (Wf), antiplatelet monotherapy
(AP), warfarin and antiplatelet combination therapy (Wf + AP} and DAPT were evaluated. The primary endpoints were set
as thrombosis-free and adverse events-free survival period. Adverse events were defined as severe bleeding and death.
Results. A total of 90 APS patients were enrolled. Thrombotic recurrence was found In 40 patients (35 arterial and
5 venous thromboses) and serious adverse events in 20 patients (9 severe bleeding events and 14 deaths). Kaplan-Meier
analysis demenstrated a 10-year recurrence-free survival rate of 62%. The recurrence rate per 100 patient-years was as
follows: Wf: 11.6, AP: 5.5, Wi + AP: 3.7, DAPT: 1.8. We demonstrated that DAPT significantly reduced the rate of
recurrence compared with Wf (log-rank P=0.001). There were no significant differences in the rate of serious adverse
events among the groups.

Conclusion. DAPT might be considered as an effective and safe option for the prophylaxis of recurrent arterial throm-
bosis in APS.

Key words: antiphospholipid syndrome (APS), dual antiplatelet therapy (DAPT), arterial thrombosis, venous
thrombosis, prophylaxis, safety

Rheumnatology key messages

 This is the first study exploring dual antiplatelet therapy {DAPT} for APS patients.
« DAPT might be considered as an effective and safe option for APS patients.

deficiency, Factor V Leiden, and other thrombophilia
mostly affect the venous circulation.

APS is an autocimmune disease characterized by throm- According to the guidelines for the management of
botic events and pregnancy complications with persist-  patients with APS, anticoagulation using warfarin Is rec-
ently positive aPL [1]. APS patients suffer from  gmmended for secondary prophylaxis of arterial/venous
thrombosis in both arterles and veins, while protein G thrombosis by targeting the PT-International normalized
ratio (FT-INR) between 2.0 and 3.0 {2]. On the other
hand, the APS Workshop guidelines recommend that

Introduction
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APS patients with an arterial thrombotic event should be
treated with warfarin at PT-INR =3.0 or with antiplatelet
plus warfarin combination therapy at PT-INR between 2.0
and 3.0 [3]. The difference between these recommenda-
tions may be due to the discrepancy in their main object-
ives of avoiding treatment-related bleeding events [4] or
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Pathogenic role of antiphospholipid antibodies: an update

Y Fujieda, O Amengual and T Atsumi
Dcepartment of Rheumatology, Nephrology and Endocrinology, Hokkaide University, Sapporo, Japan

The antiphospholipid syndrome (APS) is a systemic
disorder clinically characterized by widespread
thrombosis and obstetric complications associated
with the persistence of antiphospholipid antibodies
(aPL).! Because of their strong association with
clinical symptoms, aPL have been considered
pathogenic antibodies. Dysregulation of coagula-
tion and fibrinolytic pathways mediated by aPL,
along with activation of endothelial cells, mono-
cytes, platelets and the complement system, con-
tribute to the development of thrombosis in
patients with APS.? The aPs recognize phospholi-
pid-binding proteins located on endothelial cells
and induce p38 mitogen-activated protein kinase
(MAPK) phosphorylation, leading to the transcrip-
tion of procoagulant substances, .adhesion mol-
ecules and, subsequently, thrombus formation.
However, the biological and pathological roles of
aPL production, and the mechanism of aPL recog-
nition for cryptic epitopes are not fully understood.
A novel antigen presentation mechanism recently
proposed that misfolded proteins are transported
to the cell surface by major histocompatibility com-
plex (MHC) class IT molecules without protein deg-
radation, thus becoming ‘neo-self-antigens’. APS is
a representative disease of this concept, suggesting
that p2glycoprotein I (B2GPI)/MHC class II com-
plex is a major target antigen for autoantibodies in
patients with APS. In this update, we briefly high-
light recent findings regarding antigen presentation
of the new/conventional theory in APS.

Misfolded proteins localized in the endoplasmic
reticulum (ER) are degraded promptly inside cells.
The newly reported theory is that misfolded pro-
teins are rescued from protein degradation in the
ER through transportation to the cell surface by
MHC class II molecules without being processed
into peptides.* Under normal physiological

Correspondence to: T Atsumi, Depariment of Rheumatology,
Nephrology and Endocrinology, Faculty of Medicine, Hokkaido
University, Kita 15, Nishi 8, Kita-ku, Sapporo 060-8648, Japan.
Email: at3tat@med.hokudai.ac.jp

Reccived 17 August 2018; accepted 28 August 2018

© The Author(s), 2018. Reprints and permissions: Hitp:/Awww.sapepub.co.uk/joumalsPermissions.nay

conditions, the expression of MHC class II is
restricted to specific antigen-presenting cells such
as dendritic cells and B cells. However, it is
widely accepted that MHC class II molecules are
expressed by most cell types following stimulation
with certain cytokines in response to infection or
inflammation. Newly synthesized MHC class II
molecules are associated with the invariant chain,
which blocks the binding peptide antigen in the ER,
and MHC-invariant chain complexes pass from the
rough ER to the Golgi body. In general, the invari-
ant chain is degraded before MHC class IT molecules
are shuttled to the cell surface, and a peptide derived
from the endocltic compartment is presented as
antigen to CD4™ T cells. However, misfolded pro-
teins can associate with MHC class II molecules in
the ER instead of the invariant chain,’ depending on
allelic polymorphisms of MHC class II genes. As the
misfolded proteins do not contain endolysosomal-
targeting signals, they are transported as complexes
with MHC class II directly to the cell surface with-
out degradation.* The misfolded proteins/MHC
class II complexes transported to the cell surface
behave as ‘neo-self-antigens’, and activate the anti-
gen-specific B cells. These complexes of misfolded
proteins with MHC class Il molecules are con-
sidered major targets of autoantibodies in multiple
autoimmune diseases, including rheumatoid
arthritis.

Based on these findings, the roles of B2GPI and
MHC class II molecules in APS were analyzed.®
The presentation of whole intact f2GPI, no pep-
tide, with MHC class II molecules on the cell sur-
face was confirmed by overexpression assay in the
293T cell line (cell-based assay). These proteins are
recognized by aPL and over 80% of APS patients
possessed autoantibodies against whole B2GPI/
APS-associated HLA-DR complexes, suggesting
that B2GPI/MHC class II complexes are major
target antigens in patients with APS. More import-
antly, B2GPI/MHC class II complexes have been
detected in uterine decidual tissues from patients
with APS. Notably, B2GPI is produced not only
from hepatocytes, but also from some endothelial
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ABSTRACT

Introduction: Antiphospholipid syndrome (APS) is an acquired autoimmune thrombophilia associated
with the presence of persistent antiphospholipid antibodies (aPL). Owing to recent studies, not only
APS patients but also incidentally-identified, asymptomatic aPL carriers are able to be stratified in terms
of the risk of future thrombotic events, according to the variety and the titer of positive aPL tests and to
the non-thrombotic, aPL-associated clinical manifestations.

Areas covered: Here, we critically review (1) criteria manifestations of APS, (2) non-criteria manifesta-
tions of APS, (3) risk assessment in patients with APS and in aPL carriers, and (4} the potential role of
primary thrombosis prophylaxis in aPL carriers. In addition, we discuss what we are currently able to do
and what we need to do in the future for primary prophylaxis against a first thrombotic event.
Expert commentary; We suggest a comprehensive algorithm to stratify thrombaotic risk in aPL carriers,
including criteria aPL, non-criteria aPL, their scoring systems, and non-criteria manifestations. However,
further studies, particularly prospective randomized controlled trials, are highly warranted to establish

KEYWORDS
Antiphospholipid syndrome;
antiphospholipid antibodies;
vascular thrombosis;
pregnancy morbidity; risk
assessment

an effective and tolerable treatment regimen for high risk aPL carriers.

1. Introduction

Antiphospholipid syndrome (APS) is a systemic autcimmune
disease characterized by vascular thrombosis and pregnancy
morbidity in the presence of persistent antiphospholipid anti-
bodies (aPL). Thrombosis occurs in both arteries and veins,
whereas other thrombophilia, such as factor V Leiden, protein
S deficiency, protein C deficiency, and antithrombin [il defi-
ciency, predominantly affects veins. Pregnancy morbidity
includes fetal loss after the 10th week of gestation, severe
preeclampsia, placental insufficiency, and recurrent early mis-
carriages. Patients with APS may also have thrombocytopenia,
renal microangiopathy, heart valve disease, livedo reticularis,
or neurological manifestations, which are called as non-criteria
manifestations of APS. Catastrophic APS is a rare, with its
prevalence of less than 1% in patients with APS, but most
severe form of APS which should be suspected in front of
a patients with severe multiorgan involvement with thrombo-
tic microangiopathy over a short period of time [1). APS occurs
primarily {so-called primary APS) in approximately half of the
patients, whereas the other half is associated with other auto-
immune diseases (so-called secondary APS), particularly with
systemic lupus erythematosus (SLE), with similar clinical and
immunological profiles in both groups [2].

In this review, we start with an overview of the clinical
profiles and underlying pathogenesis of APS, focusing on
both criteria and non-criteria manifestations. We will then
highlight the recent progress in the risk assessment of APS
patients as well as asymptomatic aPL carriers in terms of
future thrombotic and obstetric events and finally discuss

the potential role of primary prophylaxis against vascular
thrombasis in asymptomatic aPL carriers,

2. Criteria manifestations of APS

The Sydney-revised Sapporo criteria for definite APS include
vascular thrombosis and pregnancy morbidity as ciinical cri-
teria manifestations [3]. Stroke and transient ischemic attack
are the most common arterial events whereas ischemic heart
disease less occurs in patients with APS, although the reason

" for the organ susceptibility remains unclear. Venous events are

commonly lower extremity deep vein thrombosis, pulmonary
embolism, or both. The prevalence of arterial and venous
thrombotic events in patients with APS may vary in different
ethnic populations, with large cohort data showing a venous
event predominance in Europe [4] in contrast with an arterial
event predominance in Japan [5]. Pregnancy events are deaths
of fetus at or beyond the 10th week of gestation, premature
births of neonate before the 34th week of gestation, or recur-
rent pregnancy loss before the 10th week of gestation. Non-
recurring fetal loss before 10 weeks is more commonly attrib-
uted to other causes such as chromosomal defects, Clinical
manifestations of APS are summarized in Table 1.

2.1. Pathogenesis

A number of clinical, ex vivo, in vitro, and animal studies have so far
supported aPL as pathogenic autoantibodies through inducing
a procoagulant and proinflammatory state in APS and/or in SLE.
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Potential therapeutics for antiphospholipid antibody associated
thrombocytopenia: A systematic review and meta-analysis
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ABSTRACT

Objectives: Thrombocytopenia is frequently observed in antiphospholipid antibody (aPL) carriers. Due
to the paradoxical risks of thrombosis and hemorrhage, the management of aPL-associated thrombo-
cytopenia (APAT) is often deductive. We aimed to investigate the efficacy and safety of therapeutic
approaches for APAT through a systematic review.

Methods: Four therapeutic approaches for APAT, including antiplatelet agents, glucocorticoids, splen-
ectomy and thrombopoietin receptor agonists, were selected. Clinical trials evaluating therapeutic out-
comes including the remission, complications, mortality and relapse, were searched in MEDLINE,
EMBASE and CENTRAL from the inception dates to 28 November 2016. A meta-analysis was performed
to calculate risk ratios (RRs) and 95% confidence intervals (Cls) using random-effects models,

Results: Qut of 1407 papers, eight controlled clinical trials were included. In patients with APAT, the
remission rates were higher in patients on glucocorticoids (RR 8.33 [95% Cl 3.07-22.6)) or splenectomy
(RR 8.37 [95% Cl| 1,61-43.7]} than in patients without those treatments. There was no significant associ-
ation between glucocorticoids and thrombosis (RR 1.57 [95% Cl, 0.17-14.9]} or between splenectomy
and hemorrhage (RR 0.17 [95% CI 0.02-1.28]). The extracted data of mortality and relapse rate were
not available for synthesis.

Conclusion: Glucocorticoids or splenectomy seemed suitable therapeutic approaches for APAT,
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Introduction patients with thrombocytopenia and aPL in the absence of
thrombosis and pregnancy morbidity are diagnosed and
treated as ITP. Although the presence of aPL was reported
to have an insignificant effect on the clinical course of ITP
[1], a growing body of evidence is accumulating to demon-
strate that aPL positivity in patients with ITP is a risk factor
for thrombosis [9-11]. Thrombotic events may occur even
in aPL positive patients with severe thrombocytopenia [12].
Considering the conflicted status with thrombotic and hem-
orrhagic tendency, thrombocytopenia in non-APS patients
with aPL should be classified differently from the diagnosis
of ITP. Thus, we proposed the term ‘aPL-associated
thrombocytopenia (APAT) [13]. By definition, the platelet

Antiphospholipid syndrome (APS) is a systemic auto-
immune disorder characterized by venous, arterial or small
vessel thrombosis and pregnancy morbidity with the persist-
ent positivity of antiphospholipid antibodies (aPLs). Besides
thrombotic and pregnancy complications, clinical manifesta-
tions of APS extend beyond the revised Sapporo classifica-
tion criteria [1-3). In these extra-criterial symptoms,
thrombocytopenia is a representative condition observed in
APS patients and non-APS patients with aPL, with an esti-
mated prevalence ranging from 22% to 42% ([4,5].
Thrombocytopenia associated with aPL is generally mild,
but severe thrombocytopenia with hemorrhagic complica-

tions may occur. Although the pathogenesis has been even
unclear, antibody-mediated destruction in the blood-stream
and bone marrow, as well as platelet consumption due to
micro thrombus formation with aPL-interacted-platelet are
considered to play a critical role in the development of
thrombocytopenia in patients with APS [6].

Based on the classification criteria for APS [1] and diag-
nostic criteria for immune thrombocytopenia (ITP) (7.8],

counts in patients with APAT are lower than 1.0 x 10°/uL
confirmed at least twice 12 weeks apart with the positivity
of aPL including anti-cardiolipin antibody, lupus anticoagu-
lant and anti-B2 glycoprotein I antibody. The diagnosis of
APAT requires that other causes of thrombocytopenia, such
as thrombotic thrombocytopenic purpura, disseminated
intravascular coagulation, pseudo-thrombocytopenia and
heparin-induced thrombocytopenia are excluded [1].

CONTACT Kenji Oku @ kenoku@med.hokudai.acjp @ Department of Rheumatology, Endecrinclogy and Nephrology, Faculty of Medicine and Graduate School
of Meidicne, Hokkaido University, Kita 14, Nishi 5, Kita-ku, Sapporo 060-8648, Japan
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LETTER TO THE EDITOR

Thrombopoietin mimetics for systemic lupus
erythematosus with antiphospholipid antibodies
should be discussed separately

Sir,

The clinical question has been raised as to
whether or not the thrombopoietin (TPO)
mimetics, eltrombopag and romiplostim, could
be applicable for refractory immune thrombocyto-
penia purpura (ITP) patients with systemic
lupus erythematosus (SLE) or antiphospholipid
syndrome (APS). The effectiveness and safety
of TPO mimetics for those patients have not
been conclusively demonstrated, but TPO
mimetics do have some effects for platelet incre-
ments or steroid sparing in SLE patients concur.
rent with ITP (SLE-TP) in case series.'
Furthermore, Lusa, et al. have recently reli)orted
the efficacy of TPO mimetics for SLE-TP." This
supports the effectiveness of TPO mimetics for
treating SLE-TP.

One of the main concerns regarding the use of
TPO mimetics is the poss1ble triggering of
thromboembolic events (TEEs).” To ensure the
safe use of TPO mimetics to treat SLE-TP/ITP,
we have to pay attention to the presence of anti-
phospholipid antibodies (aPL) because aPL (espe-
cially i in lupus anticoagulants) carriers are at risk of
TEEs.%” Lusa, et al. show that there is a possibility
of the safe and effective use of romiplostim for
patients with APS, but we have experienced an
aPL-positive rheumatoid arthritis case concurrent
with ITP who suffered from deep venous thrombo-
embolism after eltrombopag therapy.® In addition,
other groups have also expressed concern about the
risk of TEEs during treatment with TPO mimetics
in patients with APS.>'0 Together, these cases sug-
gest that TPO mimetics are not safe for patients
with aPL.

There have not yet been any clinical trials to
prove the efficacy and safety of TPO mimetics to
treat SLE-TP, especially concerning aPL positivity.
Until we acquire evidence of this kind, we should
consider aPL-positive SLE-TP as a separate
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subgroup for TPO mimetics and exercise particular
caution with them, so as to aveoid long-term use of
TPO mimetics, or consider combination therapy
with antiplatelet drugs after the acute phase, given
the risk of TEEs.
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Systemic lupus erythematosus: nothing stale her infinite variety

Kenji Oku and Tatsuya Atsumi
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ABSTRACT

Systemic lupus erythematosus (SLE) is a representative systemic autoimmune disease that has various
types of manifestations in multiple organs. Additionally, SLE is one of the most variable diseases in its
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epidemiology and etiology with heterogenous types of immune dysfunction. Since the word ‘lupus’

has first appeared in the literature in the Middle Ages, clinical/pathological knowledges have massively
accumulated that contributed to the establishments and improvements of classification criteria, thera-
peutic agents or assessments of disease activity. Along with them, the survival rate of patients with
SLE has dramatically improved. However, the mortality rate is still higher compared with the healthy
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lupus; review

population and the progress in basic, translational and clinical research are expected to lead to new
insights into pathogenesis and identifying novel targets for therapy.

Introduction

Systemic lupus erythematosus (SLE) is a representative sys-
ternic autoimmune disease that has various types of mani-
festations in multiple organs. Systemic inflammation and
tissue damage contribute to the clinical picture of SLE and
can cause severe sequelae that may result in disability
or death,

After a period of major improvement, mortality in SLE
has plateaued since mid 1990s despite the rapid progress of
disease understanding or development of new treatment
modalities. SLE still is a retractable disease with deficient
prognosis [1]. In recent years, new findings in etiology,
pathology or treatment as well as new definition of disease
itself are proposed and hopefully expected to become
breakthroughs.

History

Hippocrates was reported to be the first to document the
cutaneous ulcers of SLE and named it as herpes entheogens
{gnawing dermatosis) [2]. Since then, many physicians have
added knowledges or definitions to this complicated disease
with wide range of manifestations. The word lupus has
come up to the literature in 855AD by French archibishop
Hebernus in his writing “The Miracles of Saint Martin”. He
has described the bishop of Liege (in current Belgium) who
was suffering the disease called ‘lupus’ and described that
the disease miraculously healed after he spend some time in
Basillique of Saint Martin. Paracelsus, a 16th century Swiss
German physician also known as an alchemist or philoso-
pher, considered SLE to be a dermatosis with ‘greater blood

supply’ and recommended phlebotomy. He compared the
ulcer to a hungry wolf eating flesh as he considered that the
lesions were taking up excessive blood supply, leaving less
for surrounding tissue [3]. In 19th century, Rudolph
Virchow reviewed systemically the history of SLE at the first
time. According to this multitalented pathologist, lupus has
become a common term since the Middle Ages and having
caught on later became more generalized and entered to the
language of Medicine. The name lupus erythematosus (or
lupus érythémateux} was given in by Pierre Louis Cazenave,
the French dermatologist, in 1833 indicating the facial ery-
thema, Sir William Osler was the first to use the name
‘Systemic lupus erythematosus’ and realize the multi-organ
damages of this disease such as the kidney, lung or heart
manifestations. In 1948, lupus erythematosus cells (LE cells)
were first reported from the hematologists in the Mayo
Clinic, Malcom Hargraves and Robert Morton [4]. The
investigators observed these cells in the bone marrow of
individuals with acute disseminated lupus erythematosus
and postulated that the cell “... is the result of ... phagocytosis
of free nuclear material with a resulting round vacuole con-
taining this partially digested and lysed nuclear material ...’

In 1967, George Friou found that the antibodies against
DNA exists in the serum of SLE [5]. Also in middle of 20th
century, corticosteroid was introduced as a treatment of
lupus which presently is the primary therapy of most of the
lupus patients. Antimararial was first used by Payne in 1894
for lupus and now is widely used for lupus not only for
skin or joint problems but to prevent flares or accumulation
of disease damages. Immunosuppressants and in 21st cen-
tury, the more targeted therapy such as biologics has been
used for severe cases.
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Concise report

Antiphospholipid score is a novel risk factor for
idiopathic osteonecrosis of the femoral head in
patients with systemic lupus erythematosus

Ryo Hisada', Masaru Kato', Naoki Ohnishi', Eri Sugawara’, Yuichiro Fujieda’,
Kenji Oku', Toshiyuki Bohgaki', Olga Amengual', Shinsuke Yasuda' and
Tatsuya Atsumi’

Abstract

Objectives. Idiopathic osteonecrosis of the femoral head (ION} is a common complication of SLE asso-
ciated with CS therapy. Although the pathogenesis of ION involves local bone ischaemia favoured by
thrombophilia, the involvement of aPL in fupus ION remains to be elucidated. We have previously reported
the aPL score (aPL-S) as a guantitative marker of aPL and the development of thrombotic events in
autoimmune diseases. The aim of this study was to identify the impact of aPL on the development of
ION using aPL-S.

Methods. This was a single-centre retrospective study comprising 88 consecutive SLE patients who
underwent MRI of the hip joints from January 2000 to March 2017. Baseline characteristics, pharmaco-
therapy and total hip arthroplasty performed during follow-up were evaluated.

Results. The presence of ION was confirmed by MRI scan in 38 patients (43.1%). Male gender, positivity
of any aPL, aPL-S, high aPL-S (=30) and high dose of CS were identified as risk factors for ION by
univariate analysis. Multivariate analysis revealed high aPL-S {odds ratio 5.12, 85% Cl 1.18-29.79) and use
of high-dose CS (odds ratio 10.25, 95% CI 3.00-48.38) as independent variables. Kaplan-Meier analysis
showed that patients with high aPL-S received total hip arthroplasty more frequently than those without
aPL {P=0.010).

Conclusion. We newly identified high aPL-S as an important risk factor for ION development in SLE,
suggesting the involvement of aPL-induced coagulopathy in the pathophysiology of lupus ION.

Key words: systemic lupus erythematosus, antiphospholipid antibodies, antiphospholipid score, idiopathic
osteonecrosis, magnetic rescnance Imaging.

Rheumatology key messages

« High aPL score was newly identified as a risk factor for idiopathic osteonecrosis in SLE.
« Patients with high aPL score were at high risk of total hip arthroplasty.

therapy due to the lack of established prophylaxis. ION
leads to a significant decrease in quality of life associated
Idiopathic osteonecrosis of the femoral head (ION} re-  with pain and disability, with advanced cases requiring
mains a serious COmp"C&tiOn of SLE associated with CS major Surgicai procedures such as total hip arthrop|asty
(THA). The diagnosis of ION can be made using radio-
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graphs, skeletal scintigraphy, CT and MRIL. Among
these, MRI may be used to detect a very early stage of
ION with high specificity. A prospective MRI study has
revealed that JON can be found in about 40% of SLE pa-
tients [1], which is much higher than in patients with other
autoimmune or rheumatic diseases, suggesting the
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Tocilizumab in patients with adult-onset still’s disease
refractory to glucocorticoid treatment: a randomised,
double-blind, placebo-controlled phase Il trial

Yuko Kaneko,' Hideto Kameda, 2 Kei ikeda,’ Tomonoti Ishii,* Kosaku Murakami,
Hyota Takamatsu,® Yoshiya Tanaka,” Takayuki Abe,® Tsutomu Takeuchi’

ABSTRACT

Objective To evaluate the efficacy and safety of
tocilizumab, an Interleukin-6 receptor antibody, in
patients with adult-onset till's disease.

Methods In this double-blind, randomised, placebo-
controlled phase Il trial, 27 patients with adult-onset
Still's disease refractory to glucocorticoids were
randomised to tacilizumab at a dose of 8 mg/kg or
placeba given intravenously every 2 weeks during

the 12-week, double-blind phase. Patlents received
open-label tocilizumab for 40 weeks subsequently. The
primary outcome was American College of Rheumatology
(ACR) 50 response at week 4. The secondary outcomes
included ACR 20/50/70, systemic feature score,
glucocorticoid dose and adverse events at each paint.
Results In the full analysis set, ACR50 response at week

4 was achieved in 61.5% (95% €1 31.6 10 86.1) in the
todilizumab group and 30.8% (95% C1 9.1 to 61.4) in the
placebo group {p=0.24}. The least squares means for change
in systemic feature score at week 12 were —4.11in the
tocilizumab group and —2.3 in the placebo group (p=0.003}.
The dose of glucocorticoids at week 12 decreased by 46.2%
in the tocilizumab graup and 21.0% in the placebo group
{p=0.017). At week 52, the rates of ACR20, ACRS0 and
ACRT0 were 84.6%, 84.6% and 61.5%, respectively, in
bath groups. Serious adverse events in all participants who
received one dose of tacilizumab were infections, aseptic
necrosis in the hips, exacerbation of adult-onset Still's
disease, drug eruption and anaphylactic shock.

Conclusion The study suggests that tocilizumah is effective
in adult-onset Still's disease, although the primary endpoint
was not met and solid conclusion was not drawn.

INTRODUCTION

Adult-onsert Still’s disease is a rare, systemic inflam-
matory disorder of unknown aetiology character-
ised by high spiking fever, evanescent rash and
polyarthritis.” In addition to these major symptoms,
other features simultaneously occur with multiple
organ involvement, including sore throat, lymph-
adenopathy, hepatosplenomegaly, and elevated
serum liver enzymes and ferritin. Glucocorticoids
are the first-line treatment for this disease, and the
initial response to glucocorticoids is generally good
despite intensive systemic inflammation. Overall
treatment, however, remains challenging because
high-dose glucocorticoids sometimes fail to cause
remission, with occasionally fatal consequences,
and dependence on glucocorticoids is frequently
observed with a relapse of symptoms along with

What s already known about this subject?

» Suppression of pro-inflammatary cytokines
has been reported to be effective in many case
reports with adult-onset Still's disease, however,

there has been no placebo-controlled trial on
these drugs.

What does this study add?

» This is the first double-blinded, randomised
placebo-controlled trial conducted in
patients with adult-onset Still's disease that
suggests tocilizumab, an anti-interleukin-6
receptor monoclonal antibody, is effective in
improving systemic symptoms and decreasing
glucocorticoid dose.

How might this impact on clinical practice or

future developments?

» Our findings provide useful insights in the
management of adult-onset till's disease and -
in designing and conducting future clinical trials
on adult-onset Still's disease. *

dose tapering or discontinuation, which leads to
organ damage accrual and fong-term side effects.®

Immunosuppressive agents, such as methotrexate
and ciclosporin, have been used as a steroid-sparing
drug, but their effectiveness is limited.* * Progress in
the understanding of the critical role of proinflam-
matory cytokines in the pathogenesis of adult-onset
Still’'s disease has led to pilot use of anticytokine
agents, resulting in an increasing number of successful
case reports in patients who were unresponsive to
conventional treatments,'® Furthermore, systemic
juvenile idiopathic arthritis, previously known as
Still’s disease, has responded significantly better to
canakinumab, an anti-interleukin-1 monoclonal
antibody, and tocilizumab, an anti-interleukin-6
receptor monoclonal antibody, than to placebo in
several randomised controlled trials.!'' Since adul-
onset Still’s disease closely resembles systemic juve-
nile idiopathic arthritis in terms of pathogenesis and
cytokine profiles, these anticytokine inhibitors are
promising treatments for adule-onset Still’s disease.
However, there have been no randomised, place-
bo-controlled trials on these anti-interleukin-1f or
anti-interleukin-6 treatments in patients with adult-
onset Still’s disease.

" aylar
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ORIGINAL ARTICLE

Pulmonary Girculation
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Predictors of Favorable Responses to Inmunosuppressive
Treatment in Pulmonary Arterial Hypertension
Associated With Connective Tissue Disease

Hidekata Yasuoka, MD, PhD; Yuichiro Shirai, MD, PhD; Yuichi Tamura, MD, PhDD;
Tsutomu Takeuchi, MD, PhD; Masataka Kuwana, MD, PhD

Background: The potential efficacy of immunosuppressive {I1S) treatment has been reported In patients with pulmonary arterial
hypertension (PAH) associated with connective tissue disease {CTD), but its positioning in the treatment algorithm remains uncertain.
The aim of this study was to identify predictors of favorable responses to first-ling 1S treatment.

Methods and Resulits: This single-center refrospective study included 30 patients with PAH accompanied by systemic lupus ery-
thematosus (SLE), mixed CTD (MCTD), or primary Sjdgren’'s syndrome (S5} who received first-line IS treatment alone or in combi-
nation with pulmonary vasodilators. When short-term treatment response was defined as an improvement in World Health
Organization functional class at 3 months, 16 patients (53%) were short-term responders. Simultaneous diagnosis of PAH and CTD,
and the use of immunosuppressants, especially intravenous cyclophosphamide, in addition to glucocorticoids were identified as
independent predictors of a short-term response (P=0.004 and 0.0002, respectively}. Cumulative rates free of PAH-related death
were better in short-term responders than non-responders {P=0.04), and were best in patients with a simultaneous diagnosis of PAH
and CTD who were treated Initially with a combination of glucocorticoids and immunosuppressants,

Conclusions: Patients with a simultaneous diagnosis of PAH and CTD, including SLE, MCTD, and primary SS, should receive

intensive IS treatment regimens to achieve better short- and long-tenm outcomes.

Key Words: Collagen; Immunclogy; Pulmonary arteriat hypertension; Survival

manifestations of connective tissue disease (CTD),

even though a number of selective pulmonary vaso-
dilators have become available.! Recent data from large
registries of PAH patients have revealed that survival rates
are better in patients with systemic lupus erythematosus
(SLE) or mixed connective tissue disease (MCTD) than in
those with systemic sclerosis (SSc).2* A possible reason for
the better prognosis in patients with SLE- or MCTD-PAH
is that immune and inflammatory mechanisms, rather than
fibrotic processes, have a primary role in remodeling the
pulmonary vasculature, resulting in favorable responses to
immunosuppressive (IS) treatment.? In fact, several cohort
studies and case series have described the potential efficacy
of IS treatment for PAH associated with SLE, MCTD, or
even primary Sjogren’s syndrome ($3), although the treat-
ment regimens and response criteria differ among these
reports.5® Notably, a short-term response to IS treatment
predicts favorable long-term outcomes.5? However, updated
guidelines proposed by a joint task force for the diagnosis

P ulmonary arterial hypertension (PAH) is a refractory

and treatment of pulmonary hypertension of the European
Society of Cardiology (ESC) and the European Respiratory
Society (ERS) recommend that therapy for CTD-PAH
should follow the same treatment algorithm as that described
for idiopathic PAH.'® IS treatment is not included in the
recommendations, although there is a brief comment that
the combination of glucocorticoids (GC) and cyclophos-
phamide may result in clinical improvement in some
patients with PAH associated with SLE or MCTD.!®
Nevertheless, in clinical practice, patients with SLE- or
MCTD-PAH often receive IS treatment alone or in com-
bination with pulmonary vasodilators, 8?1112 glthough we
still do not know which patients benefit from IS treatment.
In this regard, it is recognized that SSc-PAH patients
respond poorly to IS treatment unless their disorder over-
laps with other CTDs, including 8§ or myositis.?® In addi-
tion, patients with less severe functional disabilities or only
mild hemodynamic impairment at baseline are more likely
to respond to IS treatment.>6 Based on these findings, Jais
et al proposed a treatment algorithm for patients with
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Myositis-specific autoantibodies in Japanese patients with juvenile idiopathic

inflammatory myopathies
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ABSTRACT

Objectives: The aim of our study is to clarify the association of myositis-specific autoantibodies (MSAs}
with clinical and laboratory features in Japanese patients with juvenile idiopathic inflammatory myopa-
thies (JIIMs).

Mathods: We retrospectively analyzed the frequency of MSAs and their association with clinical or
laboratory findings in 25 Japanese patients with JIIMs in Hokkaido district.

Results: Eighteen of the 25 patients (729%) were positive for M5As; seven with anti-melanoma differenti-
ation associated gene {MDA) 5 (28%), five with anti-transcriptional intarmediary factor (TIF)-1y {20%), four
with anti-MJ/huclear matrix protein (NXP)-2 (16%), two with anti-lo-1 (8%), one with anti- HMG-CoA
reductase, one with anti-signal recognition peptide {SRP) antibodies (4% each), including co-existence
and transition of MSAs In one patient each. Anti-MDAS antibodies were related to interstitial lung disease
{(ILD) and arthritis but not to amyopathic juvenile dermatomyositis. Drug-free remission was achieved,
once ILD was overcome in this group. Anti-TIF-1y antibodies were associated with typical rashes and
mild myositis. Anti-MJ/NXP2 and anti-SRP antibodies were associated with severe muscle weakness. No
patient was complicated with malignancy.

Conclusion: Anti-MDAS antibodies are prevalent and closely associated with ILD in our series compared
with other countries. There was no apparent difference in clinical features associated with other MSAs

ARTICLE HISTORY
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Among races,

Introduction

Juvenile idiopathic inflammatory myopathy (JIIM) is an
entity of myositis of unknown etiology comprising juvenile
dermatomyositis (JDM), juvenile polymyositis (JPM),
immune-mediated necrotizing myopathy (IMNM), and myo-
sitis associated with other connective tissue diseases [1,2].
JDM is the most common form of JIIMs mainly affecting
both the striated muscle and skin. Recent reports have dem-
onstrated association of clinical features with myositis-spe-
cific autoantibodies (MSAs) such as anti-transcriptional
intermediary factor (TIF)-ly, anti-melanoma differentiation
associated gene (MDA) 5, anti-M]/nuclear matrix protein
(NXP)} 2, anti-Mi-2, anti-signal recognition particle (SRP},
and anti-aminoacyl-tRNA synthetase (ARS) antibodies in
JIIMs [3-5]. Although we have reported a strong correlation
of anti-MDAS5 antibodies with interstitial lung diseases
(ILD) {6,7], clinical characteristics and frequency of other
MSAs have not been elucidated in Japanese patients with
JIIMs. In the present study, we analyzed the frequency of
the MSAs and association of MSAs with clinical and labora-
tory features in Japanese patients in Hokkaido district.

Method
Patients

Medical records of patents with JIIMs who presented to
Hokkaido University Hospital, KKR Sapporo Medical Center
and affiliated hospitals in Hokkaido district between 1990 and
2016 were retrospectively reviewed for their clinical and labora-
tory features at their initial visit. This study was approved by
Institutional Review Board of Hokkaido University Hospital
(016-0382).

Diagnosis

Patients were divided into three groups according to the
presence or absence of clinical and laboratory myositis; clas-
sical JDM, hypomyopathic JDM (JHDM) which lacks muscle
weakness but shows typical skin lesions and objective
evidence of myositis such as biochemical, radiclogical, or
electrophysiological abnormalities, and amyopathic JDM
(JADM) which lacks any of clinical or objective myositis
despite clinicopathological evidence of skin lesions. The
diagnosis of classical JDM was made according to Bohan

CONTACT Ichire Kobayashl @ Ichikoba@kkr-sme.com @ Center for Pediatric Allergy and Rheumatology, KKR Sapporo Medical Center, 3-40, Hiragishi 1-6,

Toyohira-ku, Sapporo 062-0931, Japan
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Anti-MDAS antibody-positive rapidly progressive interstitial pneumonia

without cutaneous manifestations
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ARTICLEINFO ABSTRACT

Keywords:

Anti-melanoma differentiation-associated gene
5 antibody

Rapidly progressive interstitial pneumonia
Clinical amyopathic dermatomyositis
Extracerporeal membrane oxygenation

A 47-year-old man was referred to our hospital with a 1-month history of fever and dyspnea after inhalation of
insecticide in a confined space. We diagnosed rapidly progressive interstitial pneumonia. High-dose methyl-
prednisolone, tacrolimus, and intermittent infusion of cyclophosphamide were administered. His condition ra-
pidly deteriorated; therefore, extracorporeal membrane oxygenation therapy was performed. Unfortunately, he
died 69 days after admission. Although typical skin findings suggestive of dermatomyositis were absent, anti-
melanoma differentiation-associate gene (anti-MDAS) antibody was positive. Qur findings suggest that in pa-

tients with hyperferritinemia and rapidly progressive interstitial lung disease (RP-ILD) demonstrating random
ground glass shadows and peripheral consolidations by high-resolution computed tomography {HRCT) even if
skin manifestations related to dermatomyositis are not complicated, we should assume anti-MDAS antibody-

positive interstitial pneumonia.

1. Introduction

Clinically amyopathic dermatomyositis (CADM) is a subset of der-
matomyositis showing typical skin manifestations without myositis.
Patients with CADM do not have apparent muscle weakness or elevated
serum muscle enzymes, CADM may be complicated by rapidly pro-
gressive interstitial lung disease (RP-ILD) [1,2]. Approximately 60-70%
of CADM patients have anti-melanoma differentiation-associated gene 5
(anti-MDADS) antibodies. To date, the mechanism of the production of
anti-MDAS5 antibodies and their pathogenic roles has not been fully
elucidated [3]. The mortality rate of anti-MDAS-positive patients with
respiratory failure is high. Rapid intervention with immunosuppressive
therapy including high-dose corticosteroids, cyclosporine, and inter-
mittent intravenous cyclophosphamide (IVCY)} is recommended im-
mediately after diagnosis of RP-ILD with anti-MDAS antibody [3].

In this case, we report an anti-MDAS5 antibody positive patient
without the cutaneous symptoms of CADM but exhibiting treatment-

resistant RP-ILD.
2. Case report

A 47-year-old Japanese man with a history of bronchial asthma and
allergic rhinitis presented with cough and fever. He had no history of
smoking and no family history of bronchial asthma or allergy. When
helping with house cleaning, he was exposed to a large amount of
pyrethroid insecticide in a confined space without a mask,
Approximately 1 week after pyrethroid exposure, he complained of
cough and fever and visited a neighboring doctor. No person had re-
ported similar symptoms in the surrounding area. He was treated with
azithromycin (500 mg/day) and garenoxacin (400 mg/day). His
symptoms did not improve; therefore, he visited our hospital 4 weeks
after the insecticide exposure, On admission, he was alert. His vital
signs were: blood pressure, 110/68 mmHg; pulse rate, 113/min; and
body temperature, 37.3°C. Percutaneous arterial blood oxygen

Abbreviations: Anti-MDAS, anti-melanoma differentiation-associate gene; ARS, anti-aminoacyl-tRNA synthetase; CADM, clinically amyopathic dermatomyositis;
[VCY, inttavenous cyclophosphamide; HRCT, high-resolution computed tomography; RIG-I, retinoic acid inducible gene-1; RP-ILD, tapidly progressive interstitial

lung disease
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Initial predictors of poor survival in myositis-
associated interstitial lung disease: a multicentre
cohort of 497 patients
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A Multicentre Retrospective Cohort of Japanese Patients with
Myositis-associated ILD Investigators®

Abstract

Objective. To identify initial predictors of poor survival in patients with PM/DM-associated interstitial lung
disease {ILD).

Methods. We established a multicentre retrospective cohort of incident cases of PM/DM-associated ILD
from 44 institutions across Japan {Multicentre Retrospective Cohort of Japanese Patients with Myositis-
associated ILD, JAMI). Inclusion criteria were an onset age =16 years; PM/DM or clinically amyopathic
DM according to the published criteria; imaging evidence of ILD; and availahility of serum samples for
assays of autoantibodies such as anti-melanoma differentiation-associated gene 5 and anti-aminoacyl
tRANA synthetase. We collected demographic data and clinical characteristics recorded at the time of
diagnosis, as well as follow-up survival data. Predictors of ILD-related mortality were identified by uni-
variate apd multivariate analyses.

Results. JAMI enrolled a cohort of 497 patients with PM {15%), classic DM (32%) and clinically amyo-
pathic DM (53%). During the observation period (median 20 months), 76 died of respiratory insufficiency
directly related to ILD. Univariate analysis revealed several initial parameters associated with ILD mortality,
including demographic, clinical, laboratory, imaging and autcantibody variables. We used multivariate
analysis with a stepwise selection of parameters to generate an appropriate predictive model, and
identified the following independent risk factors for ILD mortality: age at onset =60 years [hazard ratio
{HR) = 4.3, 95% CI: 2.4, 7.5], CRP z1mg/dl (HR = 2.6, 95% Cl: 1.5, 4.8), peripheral capillary oxygen
saturation <95% (HR = 2.0, 95% CI: 1.2, 3.4) and anti-melanoma differentiation-associated gene 5
antibody (HR = 7.5, 95% Ck 2.8, 20.2).
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Association of Serum Soluble CD163 with Polymyositis
and Dermatomyositis, Especially in Anti-MDAb5

Antibody—positive Cases

Hidenaga Kawasumi, Yasuhiro Katsumata, Akira Nishino, Shinya Hirahara, Yasushi Kawaguchi,

Masataka Kuwana, and Hisashi Yamanaka

ABSTRACT. QObjective. We elucidated the association of serum soluble CD163 (sCD163) with rapidly progressive

interstitial lung disease (RP-ILD), autoantibody profiles, and serum ferritin in patients with poly-
myositis (PM), classic dermatomyositis (DM), and clinical amyopathic dermatomyositis (CADM).
Methods. Serum sCD 163 levels were retrospectively measured by ELISA in patients with PM, classic
DM, and CADM, as well as in healthy controls (HC). Repeat sera samples were obtained
posttreatment from available patients. The associations between serum sCD163 levels and clinical
information were analyzed.

Results. Serum sCD163 levels in patients with PM/classic DM/CADM were significantly higher than
those in HC (n = 72, 56, 34, and 68, respectively; p < 0,001 for all comparisons). No significant
difference was observed between serum sCD163 levels in patients with and without ILD (p =0.16)
or between those with RP-ILD and chronic ILD (p = 0.21). Serum sCD163 levels were significantly
higher in patients with anti-MDAS antibodies (n = 27) than in those without (p = 0.001). Serum
sCD163 levels were weakly correlated with serum ferritin levels in the patients with PM, classic DM,
and CADM (r=0.21). Serum sCD163 levels decreased significantly following treatment in all patient
groups (p = 0.003).

Conclusion. The present results suggest an association of serum sCD163 with PM, classic DM, and
CADM, especially in anti-MDAS antibody-positive cases. However, serum sCD163 levels were not
specifically associated with ILD or RP-ILD. (First Release Apzil 15 2018; J Rheumatol

2013;45:947-55; doi: 10.3899/jrheum.170997)

Key Indexing Terms:
POLYMYOSITIS DERMATOMY OSITIS MDAS
INTERSTITIAL LUNG DISEASE FERRITINS

Polymyositis (PM) and dermatomyositis (DM) are charac-
terized clinically by weakness and low skeletal muscle
endurance and histopathologically by the presence of T cells,
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macrophages, dendritic cells, B cells, and plasma cells in
muscle tissue! 2. In addition, a subset of patients with DM
have cutaneous lesions in the absence of muscle weakness,
known as clinically amyopathic dermatomyositis (CADM)?.
PM/DM is often complicated by interstitial lung disease
(ILD)3. Although therapeutic strategies have improved the
clinical courses of patients with PM/DM*3€ TLD is a major
prognostic factor for PM/DM’. In particular, rapidly pro-
gressive (RP)-ILD, mostly complicated with CADM and/or
antimelanoma differentiation-associated gene 5 (anti-MDAS)
antibodies, is a life-threatening complication®,

Predicting disease progression, the prognosis, and
treatment response are important when making treatment
decisions, given the heterogeneity of the clinical course of
PM/DM-associated ILD?. We have reported previously that
high levels of serum ferritin, an iron-binding protein, are
associated with the severity and prognosis of ILD with
PM/classic DM/CADM, particularly in a patient with
anti-MDAS antibodies$10:1L In addition, we demonstrated
that accumulated macrophages synthesize ferritin in the lung
and bone marrow of a patient with RP-1LD associated with

—— Personal non-commereial use only. The Journal of Rheumatology Copyright @ 2018. All rights reserved. }————
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Beneficial use of serum ferritin and heme oxygenase-1 as biomarkers in
adult-onset Still’s disease: A multicenter retrospective study
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ABSTRACT
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Background: Heme oxygenase (HO)-1 is a heme-degrading enzyme highly expressed in monocyte/
macrophage, serum levels of which may be promising biomarker for adult-onset Stiil's disease (AOSD).
We here report data on the use of serum ferritin and HO-1 levels in AOSD.

Methods: Undar the Hypercytokinemia Study Group collaboration, we collected sera from a total of
145 AQSD patients. Three independent experts judged whether the patients were definite AOSD
depending on the clinical information. These 91 ‘definite AOSD’ patients were further divided into
active, remission, and relapse groups. Forty-six cases of systemic vasculitis, sepsis, etc. were included as
disease controls, Serum ferritin and HO-1 levels were measured using ELISA. Associations betwean clin-
ical symptoms, serurn ferritin, and HO-1 were explored. Multivariate regression analysis was performed
to identify independent variables associated with definite AOSD diagnosis.

Results: Serum ferritin and HO-1 levels were significantly higher in active and relapsed AOSD cases
compared to disease controls, and were reduced by the treatment, Although a significant correlation
was found between serum ferritin and HO-1 levels, a discrepancy was found in some cases such as
iron-deficiency anemia, Receiver operating characteristic analysis identified optimal levels of serum fer-
ritin (>819ng/ml; sensitivity 76.1% and specificity 73.8%), and serum HO-1 (>30.2 ng/ml; sensitivity
84.8% and specificity 83.3%} that differentiated AOSD from controls. Interestingly, 88.9% of patients
with AOSD who relapsed exceeded the cut-off value of serum HO-T>30.2ng/ml, but only 50.0%
exceeded serum ferritin >819 ng/ml (p ==.013), suggesting that serum HO-1 levels may be a convenient
indicator of AOSD disease status. Multivariate analysis identified neutrophilia, RF/ANA negativity, sore
throat, and elevated serum HO-1 as independent variables associated with AOSD diagnosis.
Concluston: We confirmed that serum ferritin and HO-1 serve as highly specific and sensitive bio-
markers for AOSD. A future prospective study with large sample size is necessary to determine whether
these biomarkers could be included in Yamaguchi's Criteria.

Received 28 August 2017
Accepted 18 December 2017

KEYWORDS
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ferritin; heme oxygenase-1

Background

Adult-onset Still’s disease (AOSD) is a heterogeneous auto-
inflammatory disease that manifests with high-grade fever,
arthritis, salmon-pink skin rash, etc. [1,2]. Although the
cause of AOSD is still unknown, abnormal macrophage acti-
vation and natural killer cell dysfunction, triggered by vari-
ous stimuli including infection, are thought to play critical
roles in AOSD pathogenesis [3,4].

To date, there is no disease-specific clinical feature or
laboratory test to make a diagnosis of AOSD: its diagnosis is

dependent upon combinations of non-specific clinical fea-
tures, A few criteria have been proposed for the classifica-
tion of AOSD [5-7]; among them, Yamaguchi’s criteria, in
which several co-authors of the current article had partici-
pated in the proposal process, have widely been applied in
clinics worldwide [5]. The criteria employ clinical and
laboratory information including high-grade fever, typical
skin rash, arthralgia, leukocytosis, sore throat, lymphadenop-
athy/splenomegaly, liver dysfunction, and rheumatoid factor
(RF)/anti-nuclear antibody (ANA) negativity. However,

CONTACT Yoshiaki Ishigatsubo @ ishigats@med.yokohama-cu.acjp @ Yokohama City University, 3-9 Fukuura, Kanazawa-Ku, Yokohama, 236-0004, Japan
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Serum matrix metalloproteinase levels in
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Abstract

Objective. We aimed to clarify the clinical significance of serum levels of MMPs in interstitial lung disease
{ILD) complicated with PM/DM (PM/DM-ILD).

Methods. We retrospectively analysed serum levels of seven subsets of MMPs in 52 PM/DM-ILD patients
diagnosed at Kyoto University Hospital or Tenri Hospital from January 2005 to December 2014. The
patients were sub-grouped based on the presence of anti-amimoacyl-tRNA synthetase antibody (anti-
ARS antibody), anti-melanoma differentiation-associated protein 5 antibody (anti-MDAS antibody) or lack
of the antibodies (ARS-ILD, MDAS-ILD and other-[LD groups, respectively) and independently analysed.
Eighteen PM/DM patients without ILD and 55 healthy control were also analysed. Associations between
serum levels of MMPs and clinical findings including mortality were analysed.

Results. Among the MMPs analysed, MMP-7 serum levels in the ARS-ILD group were significantly higher
compared with those in any of the other groups of PM/DM patients or in healthy controls. On the other
hand, in the MDAS5-ILD group, serum MMP-7 levels >5.08 ng/ml were associated with worse overall
survival both In univariate (P = 0.017; odds ratio 18.0; 95% CI 1.69, 192.00) and multivariate (P =
0.027; odds ratio 14.60; 95% CI 1.11, 192.00) analyses. Immunochistochemical analysis suggested that
MMP-7 was expressed in type |l alveclar epithelial cells adjacent to the fibrotic lesions.

Conclusion. Serum MMP-7 levels were higher in anti-ARS antibody-positive PM/DM-ILD patients,
while higher serum MMP-7 levels among anti-MDAS antibody-positive PM/DM-ILD patients were asso-
ciated with a worse prognosis. Fibrotic processes may be associated with the elevation of serum MMP-7
levels,

Key words: polymyositis/dermatomyositis, interstitial lung disease, anti-MDAS antibody, anti-ARS antibody,
matrix metalloproteinase, fibrosis
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Serum neopterin as well as ferritin, soluble interleukin-2 receptor, KL-6 and
anti-MIDAS5 antibody titer provide markers of the response to therapy in
patients with interstitial lung disease complicating anti-MDAS5 antibody-positive
dermatomyositis

Aki Nishioka® @, Shinichiro Tsunoda® ®, Takeo Abe?, Takahiro Yoshikawa® Miki Takata®, Masayasu Kitano?,
Kiyoshi Matsui®, Ran Nakashima®, Yuji Hosono®, Koichiro Ohmura® @, Tsuneyo Mimori® and Hajime Sano?

Division of Rheumatology, Department of Internal Medicine, Hyogo College of Medicine, Hyogo, Japan; PDepartment of Rheumatology and
Clinical Immunology, Graduate School of Medicine, Kyoto University, Kyoto, Japan; “Division of Medical Oncology and Molecular
Respirclogy, Department of Multidisciplinary Internal Medicine, Faculty of Medicine, Tottori University, Tottori, Japan

ABSTRACT

Objective: This study identified biomarkers that can be used to assess disease activity and response
to therapy in patients with interstitial lung disease complicating anti-melanoma differentiation-associ-
ated gene 5 (MDAS) antibody {Ab)-positive clinically amyopathic dermatomyositis (CADM).

Methods: In 15 patients with interstitial lung disease complicating anti-MDA5S Ab-positive CADM, anti-
MDAS Ab, neopterin, interleukin {IL}-18, ferritin, and soluble interleukin 2 receptor (sIL-2R) levels were
measured in cryopreserved serum specimens before and at multiple times after remission induction
therapy, and their correlations were assessed.

Results: Anti-MDAS Ab, neopterin, IL-18, ferritin, and sIL-2R levels did not differ significantly between
patients who survived and those who succumbed to the disease. In many cases, serum anti-MDAS Ab
titers were over the upper limit (over 150 index value) before treatment in the usual measuring
method, and gradually decreased to the normal range at stable phase. Meanwhile, serum neopterin
levels (21.6 [15.3-48.3] nmol/L) were significantly elevated in newly diagnosed patients and fell to 6.8
{5-11.4) nmol/L at 6 months after treatment introduction.

Conclusions: Elevated serum neopterin as well as ferritin, sIL-2R, KL-6, and anti-MDA5 Ab titer might
help identify patients with interstitial lung disease complicated with DM and might be useful in moni-
toring response to therapy.

ARTICLE HISTORY
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Accepted 29 July 2018

KEYWORDS

Anti-MDA3S antibody;
clinically amyopathic
dermatomyositis; neopterin;
ferritin soluble interleukin-
2 receptor

1. Introduction worsen rapidly and without notice. Thus, prompt diagnosis
and early intervention are key to improving outcome.

The clinical features of CADM are typically limited to
the skin, and CADM is especially associated with the pres-
ence of the Gottron’s sign with skin ulceration or reverse
Gottron’s sign. Serological features include elevations in
hepatobiliary enzymes and high serum ferritin, the latter
reportedly correlating with disease activity [2,7]. In addition,
serum studies suggest that the levels of pro-inflammatory
cytokines, including interleukin (IL)-6, tumor necrosis factor
(TNF)-¢, and IL-18, are high in patients with active disease

Dermatomyositis is an inflammatory myopathy accompanied
by rash. Autoantibodies are present in the serum of patients
with dermatomyositis and their association with clinical
symptoms described [1,2]. While autoantibodies specific for
the melanoma differentiation-associated gene 5 (MDAS)
protein are typically found in patients with myositis, these
autoantibodies are also present in patients with clinically
amyopathic dermatomyositis (CADM) characterized by the
absence of limited clinical muscle involvement but who

frequently develop rapid progressive interstitial lung disease
(RP-ILD) [1,2].

Anti-MDAS antibody (Ab)-positive Asian patients with
CADM commonly have abnormally increased levels of
serum anti-MDAS5 Ab. Anti-MDAS5 Ab-positive advanced
RP-ILD has a poor prognosis, It is refractory to treatment
and patients frequently succumb to respiratory failure [3-6].
Even in patients with few respiratory symptoms and min-
imal findings in imaging studies, interstitial lung disease can

and decrease over the course of treatment [8-11]. The
observation that serum ferritin and IL-18 levels are elevated
suggests that macrophages may be involved in the develop-
ment of CADM pathology [2,9]. This study, therefore,
examined a set of proteins produced by activated mono-
cytes/macrophages. Using cryopreserved serum samples
obtained from patients with anti-MDAS5 Ab-positive CADM
who developed interstitial lung disease controlled by treat-
ment, we retrospectively monitored the levels of anti-MDAS

CONTACT Shinichiro Tsunoda @ ynosfda3002@yahoo.co.jp @ Department of Internal Medicine, Hyoge College of Medicine, 1-1 Mukogawa-cho, Nishinomiya,

Hyogo 663-8501 Japan
© 2019 Japan College of Rheumatelogy



Efficacy of Glucocorticoids and Calcineurin Inhibitors
for Anti-aminoacyl-tRNA Synthetase Antibody-
positive Polymyositis / dermatomyositis—associated
Interstitial Lung Disease: A Propensity Score-matched
Analysis

Hironao Hozumi @, Tomoyuki Fujisawa, Ran Nakashima, Hideki Yasui, Yuzo Suzuki,
Masato Kono, Masato Karayama, Kazuki Furuhashi, Noriyuki Enomoto, Naoki Inui,
Yutaro Nakamura, Tsuneyo Mimori, and Takafumi Suda

ABSTRACT, Objective. The optimal treatment strategy for anti-aminoacyl-tRNA synthetase antibody—-positive
polymyositis/dermatomyositis-associated interstitial lung disease (anti-ARS-PM/DM-ILD) is vet to
be established. We aimed to evaluate the efficacy of glucocorticoids and calcineurin inhibitors (CNI)
in patients with ARS-PM/DM-ILD.

Methods. Progression-free survival (PFS) and overall survival rates were retrospectively evaluated
in 32 consecutive patients with ARS-PM/DM-ILD. Disease progression was defined as deterioration
in PM/DM-ILD (including recurrence). Predictive factors associated with PFS were analyzed by Cox
hazards analysis. The efficacy of first-line prednisolone (PSL) plus CNI therapy was compared with
that of PSL monotherapy using propensity score—matched analysis.

Results. Overall, 20 (62.5%) and 12 (37.5%) patients received first-line therapy with PSL + CNI and
PSL, respectively. The 2-year PES and 5-year survival rates in the overall cohort were 68.8% and
96.9%, respectively. On multivariate analysis, arterial oxygen pressure (HR 0.86) and PSL
monotherapy (vs PSL + CNI; HR. 7.29) showed an independent association with PES. Baseline
characteristics of propensity score-matched PSL + CNI and PSL groups were similar, The 2-year
PFS rate was significantly higher in the matched PSL + CNI group than in the matched PSL group,
All patients who experienced disease progression during first-line therapy were subsequently treated
with second-line therapies. The 5-year survival rates of both the matched PSL + CNI and PSL groups
were favorable.

Conclusion. Propensity score—matched analysis dermonstrated that first-line PSL + CNI therapy for
patients with ARS-PM/DM-ILD significantly improved the PES compared with PSL monotherapy,
although there was no significant difference regarding longferm survival. {J Rheumatol First Release
January 15 2019; doi:10.3899/jrheurm.180778)

Key Indexing Terms:
DERMATOMYOSITIS POLYMYOSITIS INTERSTITIAL LUNG DISEASE
ANTI-AMINOACYL TRNA-SYNTHETASE ANTIBODY CALCINEURIN INHIBITOR
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Anti-CD11b antibody treatment suppresses W
the osteoclast generation, inflammatory cell
infiltration, and autoantibody production in
arthritis-prone FcyRIIB-deficient mice

Mareki Ohtsuji', Qingshun Lin', Hideki Okazaki?, Kazuko Takahashi®, Hirofumi Amanc”, Hideo Yagita®,
Hiroyuki Nishimura' and Sachiko Hirose'

Abstract

Background: Previously we established an arthritis-prone FcyRIB-deficient mouse strain (designated KO1). Anti-mouse
CD11b mAb (5C6) has been reported to inhibit the recruitment of peripheral CD11b* myelomonacytic cells from ‘
the blood to the inflammatory site. These cells include neutrophils and monocytes, both of which play important

roles in the development of arthritis. Here we treated KO1 mice with 5C6 mAb in order to study its effect on

arthritis development. ‘

Methods: To evaluate the disease-preventive effect of 5C6, 4-month-old preclinical KO1 mice were divided into three
groups: the first treated with 5C6 for & months, the second treated with normal rat IgG for 6 months, as a contral, and
the third left untreated. Arthritis severity and immunological abnormalities were compared among the groups, along

with transcriptional levels of several important arthritis-related factors in ankle joints, spleen, and peripheral blood cells.

Results: The 5C6 treatment ameliorated arthvitis in KO1 mice, showing decreases in inflammatory cell infiltration and
osteociast formaticn. Analysis of transcriptional levels in ankle joints revealed that compared with the two control
groups, the 5Cé-treated group showed downregulated expression of RANK, RANKL, MCP-1, RANTES, TNFq, and

IL-6, and at the same time showed significantly up-regulated expression of the decoy receptor for RANKL, ie.
osteaprotegerin. In addition, the disease suppression was associated with the lower serum levels of autoantibodies,
and the decreased frequencies of activated B cells and plasma cells. The exgression levels of B cell activation/
differentiation-related cytokines were suppressed in spleen and peripheral leukocytes of the 5C6-treated mice.
Intriguingly, while untreated KO1 mice spontaneously developed marked monocytosis, the 5C6-treated mice showed
the significantly down-regulated frequency of monocytes.

Conclusions: The outcome of 5C6 treatment was complex, in which the 5C6-mediated disease-preventive effect is
likely due on one hand to the decrease in the recruitment of inflammatory cells and osteoclast precursor monacytes
from the periphery into the joints, and on the other hand to the suppression of B cell activation/maturation and of
autoantibody production via the suppression of B cell stimulating cytokine praduction. The lower levels of these
cytokines may be the secondary effect of the lewer frequency of monocytes, since monocytes/macrophages are the
major producers of these cytokines.

Keywords: Rheumatoid arthvitis, FcyRIB deficiency, Osteaclast, Monacytes, B cell activation
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FeyRIIb on B Cells and Myeloid Cells Modulates B Cell
Activation and Autoantibody Responses via Different
but Synergistic Pathways in Lupus-Prone Yaa Mice

Qingshun Lin,""1 Mareki Ohtsuji,"" Hirofumi Amano,$ Hiromichi Tsuruwi,*
Norihiro Tada,§ Ryota Sato,'" Hidehiro Fukuyama,” Hiroyuki Nishimura,"
J. Sjef Verbeek,'"! and Sachiko Hirose*"'

C57BL/6 (B6).FcyRIIb ™'~ .Yaa mice spontaneously develop lethal lupus nephritis. To define the cell type—specific role of
FeyRIIb in Yaa-associated lupus, we established B cell- (CD19C™ Yaa), myeloid cell- (C/EBPa*"¢.Yaa), and dendritic cell- (DC)
(CD11c%™.Yaa) specific FeyRIIb-deficient B6.Yaa mouse strains. CD19<7.Yaa mice developed milder lupus than B6.FeyRItb™/",
Yaa mice, indicating that FcyRIIb deficiency on B cells is not sufficient for the development of severe disease, Surprisingly,
C/EBPaC™.Yaa mice also showed auntoantibody production and mild lupus similar to that in CDI9C™.Yae mice, whereas
CD11c™ ¥aa mice stayed disease free. These observations indicate that FcyRIIb deficiency in B cells and myeloid cells, but
not DCs, contributes to the severe disease in B6.FeyRIIb ™'~ .Yaa mice. Flow cytometric analysis showed that the frequency of
peripheral Gr-1~ but not Gr-1* monocyte was increased in B6.FeyRIIb ™. Yea and C/EBPo"".Yaa but not CD19%"*.Yaa mice,
suggesting a link between FeyRIIb deficiency on myeloid cells and the high frequency of Gr-1~ monocytes. RNA sequencing
revealed that compared with Gr-1* monocytes, Gr-1- monocytes expressed higher levels of the B cell-stimulating cytokines
BSF-3, IL-10, and IL-1B, the DC markers CD1lc, CD83, and Adamdecl, and the antiapoptotic factors Bel2 and Bclé. In
conclusion, in Yaa-associated lupus nephritis, FcyRIIb on B cells and myeloid cells modulates B cell activation via different
but synergistic pathways. Gr-1" monocytes are the most likely candidate myeloid cells involved. The Journal of Immunology,

2018, 201: 3199-3210.

ice have four types of IgG Fc receptors, FeyRlI,
M FeyRIIL, FeyRIV, and FeyRIIb (1, 2). The former three
are activating receptors composed of a ligand-binding
e~chain and a dimer of the FcR y-chain (FcR +) that mediates ac-
tivation signals. Fe-yRIIb is a single-chain receptor, which inhibits
cell activation upon coengagement with the activating FeyR by
immune complexes (ICs). The balance of stimulatory and inhib-
itory signals determines the outcome of FcyR signaling in mye-
loid effector cells, which controls IC-mediated cellular responses
such as Ab-dependent cell-mediated cytotoxicity, Ab-dependent
cellular phagocytosis, and release of inflammatory mediators.
On B cells, coengagement of FcyRIIb and the BCR downregulates
the production of Abs.

Lupus nephritis, the characteristic feature of systemic lupus
erythematosus (SLE), is an IC-mediated renal glomerular and vascular
inflammatory disease. FcyRIIb encoding gene is identified as a
susceptibility locus for SLE both in mice and humans (3-5). We
previcusly found that the Fegr2b gene is polymorphic and that
SLE-prone strains, such as NZB, BXSB, and MRL all share
deletion polymorphism in the Fcgr2b promoter region (3). This
causes downregulation of FeyRIIb expression particularly on
activated B cells, which results in increased IgG Ab produc-
tion (6, 7). The SLE-prone BXSB strain contains not only the
autcimmune-type Fecgr2b locus but also the Y chromosome—
linked autoimmune acceleration gene (Yaa) mutation. The etio-
logic basis of Yaa is a duplication of the TLR7 gene due to a
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Qutcomes of the Re—classification of WHO Class IV Lupus Nephritis Using
the ISN/RPS Classification: a Single Center Retrospective Observational Study
from the JUDE Study

TOMOKO MIYASHITA*Y, SHINTT MORIMOTO*2, DAISUKE HONDA *¥, SOUICHIRO NAKANO*V,
HIROFUMI AMANO*Y, ISAQ OSAWA*Y, KEN YAMAJT*V, YASUHIKO TOMINO*?,
YOSHINARI TAKASAKI*Y, NaoTo TAMURA*?

*1)Department of Internal Medicine and Rheumatology, Juntendo University Faculty of Medicine, Tekyo, Japan,
*2)Department of Internal Medicine and Rheumatology, Juntendo University Urayasu Hospital, Chiba, Japan,
*3)Division of Nephrology, Department of Internal Medicine, Juntendo University Faculty of Medicine, Tokyo, Japan,
* 4 Division of Nephrology, Saiyuu-souka Hospital, Saitama, Japan

Objective; The International Society of Nephrology-Renal Pathelogy Society (ISN/RPS) 2003 classification of lupus nephritis
{LN) was designed to provide beneficial pathologic information relevant to the renal outcome, We conducted a retrospective
observational study to investigate the baseline characteristics and renal response to treatment for patients with LN, comparing
the World Health Organization (WHO) and ISN/RPS classification systems.
Muaterials: A total of 39 Japanese patients (2 men; 37 women) with LN who underwent percutaneous needle renal biopsy
between 1998 and 2012 were evaluated.
Methods: Renal biopsy samples were classified using the 1995 WHO and 2003 ISN/RPS criteria.
Restdts: Among WHO class IV patients, a higher number of patients reclassified inte ISN/RPS class III achieved complete
response to treatment compared to those reclassified into class IV at 6 months follow—~up, Twenty patients in WHO class [Ve were
reclassified into ISN/RPS classes ITI, ITT+V, IV-S, IV-5+V, IV-G and IV-G+V. No patients developed end-stage renal failure
requiring renal replacement therapy.
Conclusions: The results suggest that the ISN/RPS classification system is more advantageous in predicting renal outcome and
guiding treatment, especially for those previously classified with WHO ¢lass IVc LN.

Key words: systemic lupus erythematosus, lupus nephritis (LN), renal biopsy, renal cutcome

approximately 50-60% of patients with SLE? ¥, LN

Introduction . .
plays a key role in the prognosis of SLE and nearly

Systemic lupus erythematosus (SLE) is a clini-
cally and serologically diverse multisystem autoim-
mune disease”. SLE may affect any organ, but
mainly affects the skin, joints, blood cells, nervous
system, and kidneys. Renal invelvement is the most
important risk factor associated with a poor
prognosis in SLE. Lupus nephritis (LN) occurs in

10% of patients with LN develop end-stage renal
failure requiring dialysis or renal transplan-
tation”®, Moreover, LN and the chronic use of
corticosterolds and immunosuppressive agents
contribute significantly to mortality. The world
Health Organization (WHO) classification for LN
was introduced in 1974, defined in 1982, and revised
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ORIGINAL ARTICLE

Disease flare patterns and predictors of systemic lupus erythematosus
in a monocentric cohort of 423 Japanese patients during a long-term
follow-up: The JUDE study

Kentaro Minowa, Hirofumi Amano, Seiichiro Ande, Takashi Watanabe, Michihiro Ogasawara, Shinya Kawano,
Toshiyuki Kaneko, Shinji Morimoto, Ken Yamaji, Naoto Tamura, Yoshiaki Tokano, Hiroshi Hashimoto,
and Yoshinari Takasaki

Department of Internal Medicine and Rheumatology, Juntendo University School of Medicine, Tokyo, Japan

Abstract Keywords
Objective: To clarify the clinical features of systemic lupus erythematasus (SLE} patients, factors  Clinical features, Cohort, Lupus nephritis,
associated with flares, and changes over time. Systemic fupus erythematosus,

Methods: Patients having SLE with a visiting history were entered into the Juntendo University Thrombocytopenia
Database of Erythematosus. We included 423 cases in the long-term follow-up analysis, and

383 cases were followed for 10 years after the initiation of any therapeutic intervention  History

(comparative analysis: 1973-1982, 82 cases; 1983-1992, 141, and 1993-2002, 160). We assessed  gacaived 29 September 2015
changes in the patients’ background characteristics, disease symptoms, flare rates, etc. Accepted 20 April 2016
Results: Among the 423 cases, the mean follow-up period was 25.9 years, and mean number of

ftares was 0.51. Of those, 31.9% had >1 flares. Thrombocytopenia at onset contributed to the

flares. For disease symptoms at onset, a recent trend in Increasing thrombocytopenia was

observed. The combination rate of immunosuppressive agents for diseases other than lupus

nephritis was slightly increased, and there was no improvement until the first flare or in the

flare rate.

Conclusions: Thrombocytopenia at onset is predictive factor for flares. Since SLE is a diverse

disease with varying symptoms at recurrence, the treatment guidelines should be improved for

thrombocytopenia from a long-term perspective,

Introduction long-term follow-up. Thus, overall changes in SLE over time are
unclear. Studies on changes in SLE over time have been conducted
at the Juntendo University School of Medicine using its own
experimental cases [9,10].

The current study targeted long-term follow-up cases that were
continuously followed for at least > 10 years starting in 2012, We
evaluated patients’ background characteristics and the clinical
features to study the predictive factors for flares. In addition, we
assessed changes in patients” background characteristics, disease
symptoms, and progress every 10 years since the 1970s.
Furthermore, we investigated whether changes in patients’ back-
ground characteristics and disease symptoms at onset were due to
recent advancements in diagnostic techniques and treatment, as
well as whether flares were decreasing. Lastly, we discussed future
issues with SLE treatment from a comprehensive viewpoint.

Recently, the prognosis of systemic lupus erythematosus (SLE)
has improved from a <50% five-year survival in 1955 [1] to a
>90% 10-year survival [2,3]. Various factors have affected this
improvement. Generally, the progressive treatment for lupus
nephritis {e.g. introducing steroid pulse in the 1970s and
intravenous cyclophosphamide [IVCY] in the 1980s) is considered
to have largely contributed to the prognosis improvement {4,5].
Other possible factors include changes in patients’ background
because of an increased diagnostic efficiency in mild/failure cases
and the recent progress in the treatment of complications such as
infection, etc. by spreading awareness of SLE conditions and
advanced diagnostic techniques.

SLE has diverse manifestations in multiple organ systems,
Therefore, subjects were narrowed in a recent randomized control
trial. This causes difficulty in comprehensively assessing the
progress of overall SLE treatment, and as a result, the prognosis
improvement of lupus nephritis and overall SLE has not been This study received ethical approval from the institutional ethics
clarified. In cohort studies, there have been reports on the disease committee of Juntendo University (No. 20-72-2). The study
activity patterns and flare occurrence during a short follow-up participants provided informed consent, and the study was
period of several years [6-8]; however, there are few reports on  conducted in accordance with the 2008 Declaration of Helsinki.

SLE patients who had a visiting history were entered into the
Correspondence to; Hirofumi Amano, Department of Tntemal Medicine Juntendo University Databass: .Of Erythematosus (JUDE) at the
and Rheumatology, Juntendo University School of Medicine, 2-1.1 Department of Internal Medicine and Rheumatology, Juntendo
Hongo, Bunkyo-ku, Tokyo 113-8421, Japan. Tel: +81 3 3813 3111, Fax:  University School of Medicine. To date, 2390 cases have been
+81 3 5800 4893, E-mail: amano@juntendo.ac.jp entered. Of them, 423 cases were continuously followed for at
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Purpose: To elucidate the correlation between lactoferrin concentration in the tear film and signs and symptoms
of severe dry eye disease (DED) using a novel microfluidie paper-based analytical device (WPAD} and enzyme-
linked immunosorbent assay (ELISA).

Methods: Twenty-four patients were recruited at the Keio University Hospital. Using a novel uPAD, lactoferrin
concentrations were measured in 4 patients with GVHD-related DED, 3 patients with other types of DED and 2
controls (Group A). For validation by ELISA, 22 patients (7 patients from Group A) comprising 9 patients with
GVHD-related BED, 6 patients with other types of DED and 7 controls were examined (Group B). The link
between lactoferrin concentration and clinical data about the severity of aquecus tear deficient DED was also
investigated by both pPAD and ELISA.

Results; The lactoferrin concentration in tear fluid of the DED patients was positively correlated between pPAD
and ELISA (p = 0.006, r = 0.886). The tear fluid of the GVHD patients showed low or undetectable lactoferrin
concentration. Analysis by ELISA demonstrated that lactoferrin concentrations in the tear film from the GVHD
patients were significantly lower than those from the non-GVHD patients (p = 0.010576}. ELISA revealed lac-
toferrin coneentration comrelated with the value of Schirmer test and tear film breakup time, whereas it was
inversely correlated with OSDI, fluarescein and rose bengal scores,

Conclusions: The novel HPAD may pave the way for measuring factoferrin concentration in tear fluid from DED

patients. Qur results suggested that lactoferrin concentration in tear fluid reflect the severity of DED.

1. Introduction

Tear film plays an indispensable role in maintaining corneal and
conjunctival homeostasis by protecting against foreign body microbial
invasion and preserving visual acuity [1]. Tear fluid is composed of a
variety of proteins, enzymes, water, lipids, and electrolytes [1-3].
Lactoferrin as well as lysozyme, lipocalin, secretory IgA, phospholipase
A, and secretory and membrane-associated mueins are important tear
components that protect against invading pathogens [4]. Lactoferrin, a
protein secreted from lacrimal gland acini, exerts a bactericidal, anti-
tumor, and anti-viral/-fungal effect; exhibits immunomodulatory
properties, and maintains homeostasis of ocular surface health [5].
Lactoferrin binds to iron in tear fluid; thus, bacteria cannot colonize the
ocular surface due to the lack of this nutrient [4]. Lactoferrin levels in
tear fluid are reduced in SS and non-5S dry eye patients [2,4,6-8L.

* Corresponding author.
E-mail address: yoko@z7.keio.jp (Y. Ogawa).

https://doi.org/10.1016/j jtos.2018.11.001

The Tear Film Ocular Surface Society Dry Eye Workshop II (TFOS
DEWS II) recently revised the definition of dry eye as “a multifactorial
disease of the ocular surface characterized by a loss of homeostasis of
the tear film and accompanied by ocular symptoms, in which tear film
instability and hyperosmolarity, ocular surface inflammation and da-
mage, and neurosensory abnormalities play etiological roles” [9]. On
the other hand, the Asia Dry Eye Society proposed a new consensus
definition of dry eye disease as “a multifactorial disease characterized
by unstable tear film causing a variety of symptoms and/or visual im-
pairment, potentially accompanied by ocular surface damage” [10].
Both definitions indicate that an understanding of tear film, ineluding
tear dynamics and components, is essential for dry eye disease.

The diagnosis of dry eye disease is based on a combination of signs
and symptoms. The ocular surface disease index (OSDI), fluorescein and
rose bengal staining, and tear film breakup time (TFBUT) are used as

Received 25 July 2018; Received in revised form 1 November 2018; Accepted 2 November 2018
1542-0124/ @ 2018 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/BY-NC-ND/4.0/).
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Abstract: Various cytokines, including interferon (IFN)-y and [L-17, are augmented, and autoreactive
T cells and B cells are activated in the immune pathogenesis of Sjogren’s syndrome (5S). In particular,
IENs are involved in both the early stages of innate immunity by high level of type I IEN in glandular
tissue and sera and the later stages of disease progression by type [ and type Il IFN producing T cells
and B cells through B cell activating factor in SS. Genetically modified mouse models for some of
these molecules have been reported and will be discussed in this review. New findings from human
S5 and animal models of S5 have elucidated some of the mechanisms underlying SS5-related dry
eye. We will discuss [FN-y and several other molecules that represent candidate targets for treating
inflammation in S5-related dry eye.

Keywords: Sjogren’s syndrome; dry eye; animal model; Interferon-y

1. Infroduction

Sjbgren’s syndrome (SS) is an intractable autoimmune disease, characterized by chronic lymphocytic
infiltration of the lacrimal gland, salivary gland, and other exocrine glands, which lead to dry eye,
dry mouth, and extraglandular syndrome [1,2).

SS is categorized into primary SS, which is not associated with other autoimmune diseases,
and secondary 55, which is associated with other diseases including rheumatoid arthritis, systemic
lupus erythematosus, systemic sclerosis, autoimmune liver cirrhosis, and mixed connective tissue
disease [3,4]. Moreover, primary 55 is further subdivided into the glandular form, which exclusively
affects the exocrine glands, and the extraglandular form, which affects organs beyond the exocrine
glands [1].

Animal models that reflect clinical findings have been studied to elucidate the pathogenic
processes of SS-related dry eye disease, using modern, cutting-edge technology. The comparison of S5
animal models to controls has enabled researchers to investigate the detailed mechanisms underlying
SS-related dry eye; these pathogenic processes cannot be examined using human samples, which are
limited in terms of their availability and applications. On the other hand, the pathophysiology of
SS-related dry eye has been controversial because the available animal models do not completely
reproduce all of the clinical aspects of dry eye related to SS or its clinical settings [5].

Nevertheless, recent advances in basic research have increased our understanding of the dry eye
disease caused by S5 [5]. It is reported that various cytokines produced by immunocompetent cells
including IFN-y and interleukin (IL}-17 are augmented and autoreactive T cells and B are activated
by IEN in the immune pathogenesis of 55 exocrine glands [6]. In particular, IFNs are involved in
both the early stage of innate immunity, during which the type I IFN is elevated in glandular tissue
and sera [7] and the later phase of disease progression, by type I and type II IFN producing T cells
and B cells [8], which is stimulated by B-cell-activating factor (BAFF) in 55 [2] (Figure 1). BAFF is

Int. . Mol. Sci. 2018, 19, 3548; doi:10.3390/1jms19113548 www.mdpi.com/journal/ijms
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Foreword

Dry Eye Research Update in Japan in Celebration of the
25th Anniversary of the Dry Eye Society and the 10th
Anniversary of Hakone Dry Eye Club

he Dry Eye Society was founded in 1990, serving this field

for more than 25 years. The purpose of the Society is to
develop a consensus on the definition and classification of dry
eye, promote basic and clinical research, and petrform public
education on dry eye. Until atround 1990, dry eye disease was
not well understood by Japanese society. Several diagnostic
names such as Sjdgren syndrome, aqueous deficiency, and
keratoconjunctivitis sicca were used for the disease by many
ophthalmologists, but a consensus was absent among research-
ers, Moreover, around 1990, the symptoms of dry eye were
considered as minor, and dry eye was not an established disease
category. Since the establishment of our Society, we have
dedicated our work to public education, explaining the
importance of eye fatigue, irritation, and visual impairment
due to dry eye. Through these endeavors, the recognition of
dry eye terminology had increased to 73% by 1999—9 years
after the establishment of our Society.! In 1995, we reported
the first definition and diagnostic criteria by our Society.? At
that time, the diagnosis could be made without symptoms. The
most important components were decreased tear production,
and abnormalities on the ocular surface shown by rose bengal
or fluorescein staining, or squamous metaplasia, After increas-
ing our understanding on the importance of dry eye symptoms,
we revised the definition of dry eye in 2006, in which the
symptoms became a mandatory factor for the diagnosis of dry
eye.? Recently, in 2016, we have again revised the definition to
include only two components (i.e., subjective symptoms and
unstable tear film, which can provide a diagnosis of dry eye).?
Since the understanding of dry eye has been changing
worldwide over the last 25 years, it is essential that we revise
the definition and diagnostic criteria accordingly. As of 2018,
our Society has 700 members and the Governing Board consists
of 13 officers and 15 council members (in the public domain,
httpy//fwwwedryeye.ne.jp/en/doctor/index.htmi). We hold an
annual educational seminar in February, and luncheon seminars
at meetings held by the Japanese Ophthalmological Society,
including the dry eye research award ceremony to recognize
the contributions made by the most active dry eye researchers
of the year. The list of the past awardees is shown in the Table,

In addition, we established the Hakone Dry Eye Club, which
focuses on research and education on dry eye during an annual
overnight retreat, Every year, all active dry eye researchers
gather and hold in-depth discussions about dry eye, as well as
impart current knowledge to the budding dry eye researchers.
This annual event has greatly contributed to the consensus on
the definition and diagnostic criteria of dry eye, as well as
encouraging active research. In addition, we have promoted
dry eye research in Asia from 2012 by sponsoring the first Asia
Dry Eye Society (ADES) meeting in Tokyo (in the public
domain, http://asia-dry-eye.biz/). The ADES is now growing
rapidly thanks to the enthusiastic cooperation of China, Korea,
and other countries; in addition, we are very active in
determining the definition and classification of dry eve,
collaborative research, and the exchange of knowledge.® Each

https://doi.org/10.1167/iovs. 1824625
Copyright 2018 The Authors
lovs.arvojournals.org | ISSN: 1552-5783
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autumn, we hold a scieatific meeting, and the membership has
grown from the founding 3 countries to 11 countries in 2018.

We are proud of publishing the dry eye research special
issue in Investigative Opbthalmology & Visual Science on the
occasion of the 25th anniversary of the Japan Dry Eye Society
and 10th anniversary of Hakone Dry Eye Club. The contents of
this special issue on dry eye by the Dry Eye Society were
planned by the editorial committee: Drs Shiro Amano, Jun
Shimazaki, Yuichi Horti, Norihiko Yokoi, and Yuichi Uchino. We
have selected active dry eye researchers from the Dry Eye
Society, defined as those who have published several articles on
dry eye as a first or corresponding author. We have chosen 28
researchers to cover seven categories according to their
subspecialties. Each article reports on the history and current
findings of the subject in Japan and other parts of the world, as
well as future directions. We are very proud of the contribu-
tions made by our Society to dry eye research worldwide,
especially in the area of diagnosis and therapy, including the
importance of the measurement of tear film break-up time to
the development of mucin-secreting eye drops such as
diquafosol sodium or rebamipide. I hope this special issue on
dry eye enables dry eye researchers in Asia and worldwide to
appreciate the contributions made by the Japanese research
community,

Kazuo Tsubota
President
Dry Eye Society
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Summary Multicentric Castleman disease (MCD) is a systemic inflammatory disease potentially caused by
an increase in the serum interleukin-6 (TL-6) level. Idiopathic MCD (iMCD) is histopathologically classified
into three types: plasmacytic (PC), mixed, and hypervascular (hyperV) types. Recently, a unique clinical

'I(‘KAF(I:{[C)));yn drome: phenotype with a poor prognosis overlap with iMCD, thrombocytopenia, anasarca, fever, renal failure or
Follicular den dritic’ reticulin fibrosis, and organomegaly (TAFRO syndrome), has been reported from Japan, but its detailed
clinicopathological features remain unclear. In this study, we performed a clinicopathological analysis of
E:eII (IFDkg), 6 (TL-6): 70 nodal cases of iMCD with and without TAFRO syndrome (n = 37 versus n = 33). Compared with
I:i;i‘; lll(;-bugl% ) iMCD without TAFRO, iMCD with TAFRO showed more atrophic lymphoid follicles (LF), greater
G4 (1 C?4)' distances between follicles, increased glomeruloid vascular proliferation within the germinal center, and
S5 increased follicular dendritic cells. In addition, the hyperV type in particular demonstrated severe atrophic
Creafinine (Cre)

LF and interfollicular vascular proliferation. Among the mixed-type cases, the serum IL-6 levels in iMCD
with TAFRO were significantly higher than those in iMCD without TAFRO. Furthermore, compared to
iMCD without TAFRO, the numbers of immunoglobulin G4 (IgG4)—positive and CD38-positive plasma
cells were significantly decreased in iMCD with TAFRO.

© 2018 Elsevier Inc, All rights reserved.

httpsy/doi.org/10.1 0164 humpath.2018.04.001
0046-8177/© 2018 Elsevier Inc. All rights reserved.
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Abstract

Toll-like receptor 8 {TLR8), a sensor for pathogen-derived single-stranded RNA (ssRNA}, binds to
uridine (Uri) and ssRNA to induce defense responses. We here show that cytidine {Cyd) with ssRNA
also activated TLR8 in peripheral blood leukocytes (PBLs) and a myeloid cell line U937, but not in an
embryonic kidney cell line 293T. Cyd deaminase (CDA), an enzyme highly expressed in leukocytes,
deaminates Cyd to Uri. CDA expression enabled TLRS response to Cyd and ssRNA in 293T cells.
CDA deficiency and a CDA inhibitor both reduced TLR8 responses to Cyd and $sRNA in U937 The
CDA inhibitor also reduced PBL response to Cyd and ssRNA. A Cyd analogue, azacytidine, is used
for the therapy of myelodysplastic syndrome and acute myeloid leukemia. Azacytidine with ssRNA
induced tumor necrosis factor-a expression in U937 and PBLs in a manner dependent on CDA and
TLRB8. These results suggest that CDA enables TLRS activation by Cyd or its analogues with ssRNA
through deaminating activity. Nucleoside metabolism might impact TLR8 responses in a variety of
situations such as the treatment with nucleoside analogues.

FEATURED

Keywords: 5-azacytidine, CDA, TLR8

Introduction

Toll-like receptors (TLRs) sense viral and bacterial producis
including microbial membrane components, flagellin and
nucleic acids (NAs) to initiate defense responses (1). NAs
such as double-siranded (ds) RNA, single-stranded (ss) RNA
and ssDNA are recognized by TLR3, TLR7/TLR8 and TLR9,
respectively (2). dsRNA and ssDNA directly bind to TLR3 and
TLRS, respectively (3-5}. In contrast, the siructures of TLR7
and TLR8 show that these sensors bind to a combination of
oligoribonuciectides and nucleosides such as guanosine
(Guo) or uridine (Uri), respectively (6, 7). Functional analyses
further show that TLR7 and TLR8 are activated by a combi-
nation of ssRNA and nucleosides (8). These results suggest
that nucleosides might impact TLR7 and TLR8 responses in
innate immune cells.

Nucleosides are generated by BNA degradation by
RNases in lysosomes. [n addition to Guo and Url, adenosine

{Ado) and cytidine (Cyd) are generated by BNA degrada-
tion. Cyd is deaminated to Uri by Cyd deaminase (CDA) (9).
The role of COA in the metabelism of Cyd analogues has
been extensively studied (10). A variety of Cyd analogues
have been developed as therapeutic agents 1o control mye-
loid leukemias and related diseases such as myelcdysplastic
syndrome. 5-Azacytidine is used in the treatment of myelod-
ysplastic syndrome and acute myeloid leukemia (AML). The
toxicity of these drugs is influenced by the activity of CDA (11,
12), suggesting that these Cyd analogues are rapidly deami-
nated to Uri analogues in vivo,

We hypothesized that Cyd deamination might enable
TLR8 activation by Cyd and ssRNA. We here studied the
role of CDA in TLRB responses. TLR8 in peripheral blood
leukocytes (PBLs) and a myeloid leukemia line U937 was
activated by Cyd with ssRNA in addition to Uri with ssRNA.
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Tentative diagnostic criteria and disease severity classification for Castleman
disease: A report of the research group on Castleman disease in Japan
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ABSTRACT

Objectives: To determine the tentative diagnostic criteria and disease severity classification for
Castlernan disease (CD) and describe the clinical and pathologic features among human herpesvirus
8 (HHV-8) negative idiopathic multicentric CD (iMCD) in the Japanese population.

Methods: We established the working groups for the research of CD in Japan and had meetings to
discuss and define the tentative diagnostic criteria and disease severity classification for CD. We subse-
quently analyzed 142 patients classified into iIMCD by using the nationwide Japanese patient registry.
Results: We proposed the preliminary diagnostic criteria and disease severity classification for CD
based on our discussion. In addition, we made a proposal for the disease activity score. We identified
clinical and pathological features of patients with iMCD diagnosed by these diagnostic criteria. In the
disease severity classification, 37, 33 and 30% patients were categorized into mild, moderate and
severe diseases, respectively.

Conclusion: This is the first proposal for diagnosis and cassification of CD by the Japanese group.
Further studies are required to validate whether they can distinguish CD from other inflammatory dis-
eases and to determine their sensitivity and specificity.
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Introduction asymptomatic or mildly symptomatic [6,7]. Unlike UCD,

MCD is a systemic disease with peripheral lymphadenopathy
and systemic symptoms include fever, night sweats, weight
loss and fatigue [6,7]. Although the pathogenesis of MCD is
poorly understood, these manifestations are essentially
resulted from proinflammatory hypercytokinemia including
interleukin-6 (IL-6) [8,9]. In addition, a part of MCD is

Castleman disease {CD) is a refractory lymphoproliferative
disorder of unknown origin [1,2] and is present as two dis-
tinct clinical entities: the localized form (unicentric CD
(UCD)) and the multicentric form (multicentric CD
(MCD)) [3,4]. In addition, this disease is pathologically clas-
sified into the hyaline-vascular (HV), plasma cell (PC) and
mixed types [5]. Most cases of UCD exhibit the HV type, associated with the human immunodeficiency virus (HIV)
whereas patients with MCD predominantly have the PC [l0] and human herpesvirus 8 (HHV-8) infection [11].
type or mixed type [5]. Depending on the clinical and Some HHVS8-positive MCD patients complicate with
pathologic subtypes, the clinical manifestations and manage- Kaposi's sarcoma and rare B cell lymphomas called primary
ment strategies of this disease are distinct. Patients with effusion lymphoma ocecurring in the body cavities [12,13].
UCD typically have localized lymph nodes and are generally Of note, there is also a group of HIV-negative and

CONTACT Atsushi Kawakami @ atsushik@nagasaki-u.acjp e Unit of Advanced Preventive Medical Sciences, Nagasaki University Graduate School of Biomedical
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Podocyte foot process width is a prediction marker for complete renal
response at 6 and 12 months after induction therapy in lupus nephritis
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ARTICLE INFO ABSTRACT

Keywords:

Complete renal responses
Lupus nephritis

Podocyte

Foot process width

Morphological change that includes diffuse effacement of podocyte foot processes is correlated with proteinuria
in patients with lupus nephritis (LN). We collected the data of clinico-pathological parameters and assessed foot
process width (FPW) as an index of podocyte effacement in 73 patients with LN who had undergone renal
biopsy. The multivariate analysis revealed that female gender (OR: 5.288; 95%CL: 1.197-37.29; p = ,0267) and
FPW (OR = 0,999, 95%CI = 0.997-0,999, p = .0150) were significantly predictive of a complete renal response

(CR) at 6months, while lymphocyte counts (OR = 1,002; 95%CI = 1.001-1,003, p =.0028) and FPW
(OR = 0,998, 95%CI = (.996-0.999, p = ,0027} were significantly predictive of CR at 12 months. The cut-off
point determined by the Classification and Regression Trees algorithm showed that FPW < 908.3 nm provides
the best performance for predicting patients who achieve CR at 12 months. A smaller FPW appears to be a
predictive facior for CR at 6 and 12 months after induction therapy.

1. Introduction

Lupus nephritis (LN) is one of the most important predictors of
morbidity and mortality in patients with systemic lupus erythematosus
(SLE) 11]. In a large multicenter and multi-ethnic inception cohort
stucly, LN occurred in 38.8% of the SLE patients, and 10%—20% of the
patients were predicted to progress to end-stage renal disease (ESRD)
within 5years of diagnosis [2,3]. Several studies have suggested pre-
dictive factors for the progression to ESRD in patients with LN; pro-
teinuria, elevated creatinine, anemia, hypertension, and histological
activity at the initial presentation of LN have each been reported to
indicate progression to ESRD" in patients with LN [4-9].

Histopathology samples from patients with LN can demonstrate

injury to almost any cell type, including mesangial, endothelial, po-
docyte, tubulointerstitial and vascular cells, and each type of injured
cell is associated with different pathogeneses, clinical presentations,
therapeutic responses, and outcomes in LN patients [3]. Fenestrated
endothelial cells, the glomerular basement membrane (GBM), and the
foot processes and slit diaphragms of the podocytes are all involved in
maintenance of the glomerular filtration barrier. Podocytes are im-
portant to the structure that forms the final glomerular filtration barrier
to prevent albumin and larger plasma proteins from crossing into the
urine. The degree of podocyte foot process effacement as a result of
podocyte injury has been associated with the development of protei-
nuria and nephrotic syndrome without evidence of mesangial pro-
liferation or immune deposition [10,11]. It has also been shown that in
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Modulation of Apoptosis by Cytotoxic Mediators and
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Abstract: The pathogenesis of Sjégren’s syndrome (55) involves multiple factors including genetic
background, cell death, and exocrine dysfunction. We here discuss apoptotic control in exocrine
glands in SS by showing various pro- and anti-apoptotic pathways. Although the membrane-bound
and soluble form of the Fas/Fas ligand system is a leading player with activation of the death domain
and caspase 8/3 cleavage, the role of soluble Fas/FasL (including its polymorphism) in apoptosis
is controversial. The tumor necrosis factor related apoptosis-inducing ligand (TRAIL)-mediated
apoptosis of salivary gland epithelial cells (SGECs) involves a mitochondrial pathway that includes
caspase 9 cleavage. The involvement of innate immunity cells such as toll-like receptors (TLRs) has
been investigated; TLR2-4 and TLR7-9 are associated with the induction of inflammation in exocrine
glands of S5 patients. TLR3 has the potential to induce the apoptosis of S5 patients’ SGECs. Linkage
of epidermal growth factor (EGF) was shown in exocrine glands in S5, and it inhibited the Fas/FasL
system with the help of cell-survival factors. TLR3 has dual actions to cause inflammation as well as
apoptosis, which are inhibited by EGF. In conclusion, apoptosis in exocrine glands of SS patients is
tightly controlled by balance of pro-apoptotic signals and growth factor.

Keywords: Sjdgren’s syndrome; apoptosis; Fas; TLR; EGFE; salivary gland epithelial cells;
cell survival molecule

1. Introduction

Sjogren’s syndrome (SS) is an autoimmune disease characterized by sicca symptoms including
xerophthalmia and xerostomia, extraglandular manifestations such as interstitial pneumonia and
interstitial nephritis, and the appearance of autoantibodies such as anti-Ro/S5-A, La/55-B antibodies [1-5].
Because of the activation of the B-cell system in concert with T cells that respond to autoantigens, T or B
cell-targeting therapies including abatacept, rituximab, and belimumab are possible beneficial biologics
for the treatment for S5 [6-9]. With regard to 53 patients’ genetic backgrounds, genome-wide association
studies (GWAS) for SS patients showed susceptible loci in major histocompatibility complex and in
regions for GTE21, along with differences among ethnic groups [10,11]. Although interferon-y and Th2
cytokines are pathologically major factors for T cell-related immunological dysfunction in S5 [12,13],
a recent study showed the importance of the involvement of Th17 cells in S5 [14].

In contrast, other studies showed that B-cell activation in the ectopic germinal center (GC) was
also mediated by C-X-C motif chemokine 13 (CXCL13), and that B-cell activating factor of the tumor
necrosis factor (TNF) family (BAFF) is also involved in the pathology of 55 [15-17]. CD40-CD40
ligand expression on lymphocytes is also involved in T-cell activation after T-B cell interaction [18,19].

Int. J. Mol. Sci. 2018, 19, 2369; doi:10.3390/ijms19082369 www.mdpi.com/journal/ijms
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Recurrence of anti-MDAS antibody-positive
clinically amyopathic dermatomyositis after
long-term remission

A case report
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Rationale: Among all dermatomyositis (DM) patients, antimelanoma differentiation-associated gene 5 antibody (anti-MDAS Q
positive patients have significantly poor short-term mortality, whereas they experience less relapses over the long term after the
remission. Wae report the case of a patient with anti-MDAS Ab-positive clinically amyopathic dermatormyositis (CADM) with the
recurrence of interstitial lung disease {|IL.D) after 7 years of remission. There has been no case report of an anti-MDAS Ab-positive DM
patiert with the recurrence of ILD after 7 years of long-term remission.

Patlent concerns: A 70-year-old Japanese woman was diagnosed with anti-MDAS Ab-positive CADM and ILD. After achieving 7
years long-term remission, she was admitted to our department with erythema on the fingers and interstitial pneumonia, Her anti-
MDAS Ab titer was elevated.

bDiagnoses: We diagnosed recurrent CADM complicated with ILD.

Interventions: We successfully treated her with 1,000 mg of methyl-prednisolone pulse and intravenous cyclophosphamide
therapy followed by prednisolone 50 mg/day and an increase of cyclosparine,

Outcomes: After that treatment, the patient’s skin symptoms and interstitia! pneumonia were relieved, All laboratory investigations
such as ferritin, the serum markers of interstitial pneumonia {i.e., SP-A, SP-D), and the titer of anti-MDAS Ab showed signs of
improvement.

Lessons: Her case suggests that careful physical examinations and monitoring the serum markers are impartant even after long-
term remission is achieved.

Abbreviations: anti-MDAS Ab = antimelanoma differentiation-associated gene 5 antibody, anti-SFPQ Ab = anti-splicing factor
proling/glutamine-rich protein antbbody, CADM = clinically amyopathic dermatomyositis, CyA = cyclosporine.,, DM =
dermatomyositis, ILD = interstitial lung disease, MCY = intravenous cyclophosphamide therapy, mPSL = methyl-prednisolone,
PSL. = prednisolone, RPILD = rapidly progressive interstitial lung disease.

Keywords: anti-MDAS antibody, clinically amyopathic dermatomyositis, dermatomyositis, interstitial pneumonia
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rapidly progressive interstitial lung disease with
anti-MDAS5 antibody-positive dermatomyositis

A case report
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Abstract

Ratlonale: As the initial treatment of rapidly progressive interstitial lung disease (RPILD) with antimelanoma differentiatk)h
asscociated gene 5 antbody (anti-MDAS Ab)-positive dermatomyositis (OM) patients, a combination of corticosteroids,
cyclophosphamide, and calcineurin inhibitor is recormmended. However, some of these patients have poor prognoses despite
such intensive treatrment, Cther more effective treatments are desired. We report the case of an anti-MDAS Ab-positive DM patient
who had developed RPILD despite intensive treatments; she was treated successfully by a short-term plasma exchange (PE).

Patient concerns: A 71-year-old Japanese woman was admitted to the rheumatology department of ancther hospital with
progressive muscle weakness of the limbs and erytherna on both upper eyelids and the fingers of both hands, She was suspected of
having classical DM (CDM) based on the findings of typical skin and myositis. Although a chest computed tomography (CT}
examination showed no findings of interstitial pneumonia at the first visit to the department, she newly presented interstitial
prneumonia during her admission and her anti-MDAS Ab titer was elevated.

Diagnoses: She was diagnosed with interstitial lung disease {ILD) with anti-MDAS5 Ab-positive DM,

Interventlons: She was treated with 1000mg of methyl-prednisolone pulse, 500mg of intravenous cyclophosphamide therapy
(IVCY) followed by prednisolone 40 mg/day with tapering, and oral cyclosporine 200mg/day. However, her interstitial pneumonia
worsened with increasing breathing difficulty and an increasing serum ferritin level. She was transferred to our department, and we
initiated PE as an additional treatment.

Outcomes: After the PE treatment, all laboratory findings, for example, ferritin, KL-6, and the titer of anti-MDAS Ab showed marked
improvement, and the patient's skin symptoms and active interstitial pneumonia were relisved.

Lessons: Our patient’s case suggests that PE may be effective for RPILD in anti-MDAS Ab-positive DM patients.

Abbreviations: anti-MDAS Ab = antimelanoma differentiation-associated gene 5 antibody, CADM = clinically armyopathic
dermatomyositis, DM = dermatomyositis, ILD = interstitial lung disease, IVCY = intravenous cyclophosphamide therapy, PE =
plasma exchange, RPILD = rapidly progressive interstitial lung disease.

Keywords: anti-MDAS antibody, clinically amyopathic dermatomyositis, dermatomyositis, interstitial pneumonia, plasma
exchange

Editor: N/A.

Written informed conisent was obtained from the patient by the corresponding author.
MK holds a patent on anti-MDAS antbody-measuring kits.

The authors have no funding and conflicts of interest to disclose.

# Department of Rheumatofogy, Unit of Advanced Preventive Medical Sciences, Graduate Schoo! of Bio-medical Sciences, Nagasaki University, ° Department of
Rheumatology, Japan Red Cross Nagasaki Genbaku Hospital, Nagasaki, © Department of Allergy and Rheumatology, Nippon Medical Schoo! Graduate School of
Medicine, Tokys, Japan.

-Correspondence: Tormohiro Koga, Department of Rheumatology, Unit of Advanced Freventive Medical Scisnces, Graduate Schoo! of Bio-medical Sciences, Nagasak
University, 1-7-1 Sakamoto, Nagasaki 852-8501, Japan (e-mail! thoga@nagasaki-u.ac.jp).

Copyright © 2018 the Author(s). Published by Wolters Kiuwer Health, Inc.
This is an open access article distrbuted wnder the Creative Commons Aliribution License 4.0 {CCBY), which permits unrestricted use, distribution, and reproduction in
any medium, provided the originaf work is properly cited,

Medicine (2018) 97:15(0436) - - -
Received: 27 March 2018 / Received in final form: 24 March 2018 / Accepted: 26 March 2018
hitp:fox.doi.org/10. 1097/MD.0000000600010436



Clinical & Experimental Immunology

The Aonrnal st Teansbabanal Immemaology

immunolog}

Clinical and Experimental Immunotogy

Activation of Toll-like receptor 7 5|gna|ng m lablal sallvary glands
of primary Sjogren’s syndrome patients

T. Shimizu @ ¥ H. Nakamura,*

A. Takatani,* M. Umeda,* Y. Horai,!

S. Kurushima,* T, Michitsuji,’

Y. Nakashima? and A. Kawakami*
*Department of Immunclogy and
Rheumatology, Division of Advanced
Preventive Medical Sciences, Nagasaki
University Graduate School of Biomedical
Sciences, Nagasaki, *Clinical Research
Center, National Hospital Organization
Nagasaki Medical Center, Omura,

* Department of Rheumatology, Sasebo Chuo
Hospital, Sasebo,  Department of General and
Internal Medicine, National Hospital
Organization Nagasaki Medical Center,
Omura, and YDepartment of

Rheumatology, Sasebo City Medical Center,
Sasebo, Japan.

Accepted for publication 5 November 2018
Correspondence: Dr. H. Nakamura,
Department of Immunology and
Rheumatology, Division of Advanced
Preventive Medical Sciences, Nagasaki
University Graduate School of Biomedical
Sciences, 1-7-1 Sakamoto, Nagasaki
852-8501, Japan.

E-mail: nhideki@nagasaki-u.ac.jp

Introduction

Summary

The aim of this study was to determine the expressions of Toll-like recep-
tors (TLRs) 7-2 and type I interferon (IFN) signal in labial salivary glands
{LSGs) and cultured salivary gland epithelial cells (SGECs) from primary
Sjigren’s syndrome (pSS) patients. We performed an immunchistochem-
istry analysis of LSGs from 11 patients with pSS as defined by Ameri-
can-European Consensus Group classification criteria and five healthy
subjects, The pSS patients’ SGECs were analyzed by immunofluorescence
and western blotting, IFN-a expression was examined by immunosorbent
assay and flow cytometry. Mononuclear cells (MNCs) from pSS patients’
LSGs showed TLR-7-dominant expression. B cells, plasma cells and plas-
macytoid dendritic cells (pDCs) co-expressed with TLR-7. Myeloid dif-
ferentiation primary response gene 88 (MyID88), tumor necrosis factor
receptor-associated factor 6 {(TRAF6) and interferon regulatory factor 7
(IRF7) co-expressed with the pDC marker CD303 in LSGs. Ducts from
pSS patients dominantly expressed TLR-7, and TLR-7 in the ducts co-
expressed with MyD88, TRAF6 and IRF7, Type I IFNs including IFN-a
and IFN-p were detected in MNCs and ducts in pSS patients’ L8Gs. In-
creased TRAY6 expression and the nuclear translocation of IRF7 in SGECs
were detected by immunofluorescence following loxoribine (a TLR-7 ligand)
stimulation despite IEN-f pretreatment. Western blotting showed increased
TRAF6 expression in SGECs following IFN-f and loxoribine stimulation.
Although no increase in IFN-a was detected in supernatant from stimu-
lated SGECs, the IFN-a in supernatant from stimulated peripheral bicod
pDCs from pSS patients was significantly increased. Our findings suggest
that TLR-7 is dominantly expressed in both MNCs and ducts with down-
stream signals for type I IFNs, indicating that TLR7-dominant innate
immunity is related to the development of sialadenitis in pSS.

Keywords: plasmacytold dendritic cells, Sjégren’s syndrome, TLR-7, type I
interferons

histocompatibility class [I-mediated antigen presentation
[4]. Toll-like receptors (TLRs), especially TLRs 7-9, are

Primary Sjogren’s syndrome (pSS) is a systemic autoim-
mune disease characterized by periductal lymphocytic
infiltration of the salivary and lacrimal glands, which
results in reduced secretory functions and oral and ocular
dryness {1]. Although the pathogenesis of pSS is not yet
established, innate immune responses including type I
interferon {IFN) activity were shown to be associated with
the pathogenesis of pSS [2,3], as were the conventional
acquired immunity responses, including major

important innate immune receptors that recognize a range
of RNA and DNA molecules from viruses and self-antigens,
and lead to the production of type I IFN via downstream
molecules such as myeloid differentiation primary response
gene 88 (MyD88), tumor necrosis factor receptor-associated
factor 6 (TRAF6) and interferon regulatory factor 7 (IRF7)
signaling [5]. The expressions of TLR-7 and TLR-9 were
high in the peripheral blood mononuclear cells (PBMCs)

© 2018 British Society for Immunology, Clinical and Experimental immurnology, 00; 00-00 1
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Complete renal response at 12 months after induction therapy
is associated with renal relapse-free rate in lupus nephritis:
a single-center, retrospective cohort study
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Background: Lupus nephritis (LN} is a major risk factor for overall morbidity and mortality in
systemic lupus erythematosus (SLE). Methods: We retrospectively analyzed cases of prolif-
erative and membranous LN patients who underwent a renal biopsy at our hospital in 1993-
2016, We analyzed the association between complete renal response (CR) rates at 12 months
after induction therapy and predictive factors for CR and their association with renal
flares. Results: Of the 95 cases analyzed, we were able to track the therapeutic responses of
81 patients at 12 months after their induction therapy, The median follow-up duration after
renal biopsy was 51 months (interquartile range: 16.5-154.5 months). The Cox proportional
hazards mode! showed that, compared to not attaining CR at 12 months, the attainment of
CR at 12 months was correfated with being free from renal flares. The multivariate logistic
analysis revealed that the predictive factors for CR at 12 months were the anti-La/SSB anti-
bodies (U/ml} {odds ratio (OR) 1.22, 95% confidence interval {CI} 1.01-1.63, p=0.0220),
blood urea nitrogen (BUN) (OR 0.68, 95% CI 0.44-0.90, »=0.00048) and serum B2 microglo-
bulin (MG) (OR 0.26, 95% CI 0.06-0.74, p=0.00098) levels, Conclusions: Among LN patients,
being free from renal flares was associated with attaining CR at 12 months after induction
therapy. Anti-La/SSB antibodies were a positive predictive factor, and BUN and serum
B2MG levels were negative predictive factors of CR at [2 months.,  Lupus (2019) 0, 1-9,

Key words: Anti-La/SSB antibodies; complete renal response; proliferative and membranous
lupus nephritis; serum §2 microglobulin

Introduction progress to end-stage renal disease (ESRD) within
10 years after diagnosis despite expert care and
access to contemporary therapy.”™ Renal flares
are disadvantageous to the renal function of
patients with severe LN, and the fiares contribute
to morbidity in patients with SLE.>” The reported
incidence of renal flares has varied with the popu-
lations studied, the distribution of histological
classes of LN, the treatment administered and the
definitions of renal flare. It has been reported that

In patients with systemic lupus erythematosus
(SLE), lupus nephritis {LN) is a common and ser-
ious complication that often requires aggressive
immunosuppressive therapy.! LN remains a major
determinant of morbidity and mortality, and
approximately 3%—-15% of patients with LN will
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27%—66% of LN patients experienced at least one
renal flare during their follow-up period.®

There has been no simple test than can be used to
predict renal outcomes and guide the treatment of
patients with LN. The recommendations for LN
management published by the European League
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Factors predictive of long-term mortality in lupus nephritis:
a multicenter retrospective study of a Japanese cohort
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Background: Lupus nephritis (LN} is a major determinant of mortality in systemic lupus
erythematosus (SLE). Here we evaluated the association between complete renal response
(CR) and mortality in LN. Methods: We retrospectively analyzed the cases of 172 of 201
patients with LN for whom data on the therapeutic response at 6 and 12 months after induc-
tion therapy were available. The patients underwent a renal biopsy at Nagasaki University
Hospital and community hospitals in Nagasaki between the vears 1990 and 2016, We deter-
mined the CR rates at 6 and 12 months after induction therapy initiation and evaluated the
predictive factors for CR and their relationship with mortality, We performed univariate and
multivariable competing risks regression analyses to determine the factors predictive of CR.
The patients’ survival data were analyzed by the Kaplan-Meier method with a log-rank
test. Results: The median follow-up duration after renal biopsy was 120 months (interquartite
range: 60.3-191.8 months). The 5-, 10-, 15- and 20-year survival rates of our cohort were 99.3,
94.6, 92.0 and 85.4%, respectively. During Follow-up, nine patients (5.2%) died from cardio-
vascular events, infection, malignancy and other causes. The multivariate analysis revealed
that the following Factors were predictive of CR. At 6 months: male gender (odds ratio (OR)
0.23, 95% confidence interval (CI) 0.08-0.65, p=10.0028), proteinuria (g/gCr} (OR 0.83, 5%
Cl 0.71-0.97, p=0.0098) and index of activity (0-24) (OR 0.84, 95% CI 0.71-0.99,
p=0.0382). At 12 months: male gender (OR 0.25, 95% CI 0.09-0.67, p =0.0043) and index
of activity (0-24) (OR 0.82, 95% CI 0.69-0.98, p=10.0236). The Kaplan-Meier analysis
showed that compared to not achieving CR at 12 months, achieving CR at 12 months was
significantly correlated with the survival rate (OR 0.18, 95% CI 0.04-0.92,
p=0.0339). Conclusions: Our results suggest that the survival rate of patients with LN is
associated with the achievement of CR at 12 months after induction therapy, and that male
gender and a higher index of activity (0-24) are the common predictive factors for failure to
achieve CR at 6 and 12 months. Lupus (2019) 28, 295-303,

Key words: Complete renal response; lupus nephritis; survival rate; systemic lupus
erythematosus
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Sjégren’s syndrome manifesting as
clinicopathological features of TAFRO syndrome

A case report

Shino Fujimoto, MD?, Hiroshi Kawabata, MD, PnD&", Nozomu Kurose, MDP, Haruka Kawanami-lwao, MDE,
Tomoyuki Sakai, MD, PhD?, Takafumni Kawanami, PhD?, Yoshimasa Fuijita, MD, PhD?, Toshihiro Fukushima, MD,
PhD?, Yasufumi Masaki, MD, PhD?

Abstract \
Rationale: TAFRO syndrome is a newly proposed disorder that manifests as thrombocytopenia, anasarca, fever, reticulin
myelofibrosis, renal dysfunction, and organomegaly. In this report, we describe the development of severe TAFRO syndrome-like
systemic symptoms during the clinical course of juvenile-onset Sidgren’s syndrome in a 32-year-old woman.

Patient concerns: The patient was admitted due to dyspnea, fever, polyarthralgia, and generalized edema. She had been
diagnosed with Sjgren’s syndrome at the age of 14 years, based on histopathological examination of a biopsy of the miner salivary
glands and the development of Raynaud's phenomencn, with no follow-up treatment required. On admission, she presented with
anemia, elevated C-reactive protein levels, anasarca, and hepato-splenomagaly. A bone marrow examination revealed increased
megakaryocytes with reticulin fibrosis, and the histopathology of an axillary lymph node was consistent with mixed-type Castleman
disease. Eventually, she developed thrombocytopenia,

Interventions: Her symptoms fulfilled alt of the major and minor categories of the diagnostic criteria for TAFRO syndrome. However,
considering her prior diagnosis, we assumed that the clinical presentation was consistent with an acute exacerbation of SiGgren's
syndrome. Unlike typical cases of TAFRO syndrome, the administration of relatively low-dose prednisolone relieved her symptoms.

Lessons: Differentiation between TAFRO syndrome and exacerbation of an autoimmune disease is clinically important, although
this can be challenging. [dentification of specific biomarkers for TAFRO syndrome would be clinically beneficial.

Abbreviations: B2MG = B2-microgloburin, CRP = C-reactive protein, IMCD = idiopathic multicentric Castleman disease, IP-10=

248 FIG\HRF 0D

interferon y-induced protein 10 kDa, NAG = N-acetyl-B-D-glucosaminidase, SLE = systemic lupus erythematosus.,
Keywords: Castleman disease, Sjogren’'s syndrome, TAFRO syndrome
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1. Introduction

TAFRO syndrome is a newly proposed disorder that manifests as
thrombocytopenia, anasarca (pleural effusion/ascites and sys-
temic edema), fever, reticulin myelofibrosis, renal dysfunction,
and organomegaly (hepatosplenomegaly and lymph node
swelling).'""2! Tn most cases, the onset of this syndrome is acute
or subacute, and leads to rapid deterioration in health status.
According to the diagnostic criteria that were proposed for
TAFRO syndrome in 2015, all 3 major categories, that is,
anasarca (pleural effusion, ascites, and/or generalized edema),
thrombocytopenia, and inflammatory signs/symptoms should be
met; and at least 2 of the 4 minor categories, that is, Castleman
disease-like lymph node histopathology, reticulin myelofibrosis
or increased megakaryocytes in the bone marrow, organomegaly,
and progressive renal insufficiency, should be met for diagno-
sis.®! In addition, malignancies, autoimmune diseases, infectious
diseases, POEMS syndrome, IgG4-related disease, hepatic
cirrhosis, and thrombotic microangiopathies should be excluded.
In fact, patients with autoimmune diseases, such as systemic lupus
erythematosus (SLE) and vasculitis syndrome, sometimes show
systemic inflammatory symptoms simifar to those of TAFRO
syndrome,*! probably due to an overproduction of inflammatory
cytokines. In this report, we describe the case of a patient who
presented with severe TAFRO syndrome-like systemic symp-
toms, which developed during the clinical course of juvenile-onset
Sj6gren’s syndrome, a common autoimmune disease.



Role of serum autoantibodies in blood brain barrier damages
in neuropsychiatric systemic lupus erythematosus

S. Hirohata', Y. Sakuma', Y. Matsueda', Y. Arinuma', T. Yanagida?®
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Kanagawa, Japan, *Department of Internal Medicine, Teikyo University School of Medicine,
Tokyo, Japan.

Abstract
Objective
The present study was carried out to elucidate the roles of serum autoantibodies in the development of blood-brain
barrier (BBB} damages in neuropsychiatric systemic lupus erythematosus (NPSLE).

Methods
Paired serum and CSF samples were obtained from 101 SLE patients when they presented active neuropsychiatric
manifestations (69 patients with diffuse psychiatric/neuropsychological syndromes [diffuse NPSLE] and 32 patients
with neurologic syndromes or peripheral newropathy {focal NPSLE]). IgG anti-NR2 subunit of NMDA receptor (anti-NR2),
anti-Sm, anti-ribosomal P and IgG anti-cardiolipin in sera and albumin in CSF and sera were measured by ELISA.
Blood-brain barrier (BBB) function was evaluated by Q albumin (CSF/serum albumin quotient x 1,000).

Results
©Q albumin was significantly higher in acute confusional state (ACS) than in non-ACS diffiuse NPSLE (anxiety disorder,
cognitive dysfunction, mood disorder and psychosis) or in focal NPSLE. Anti-Sm, but not anti-NR2, anti-FP or anti-
cardiolipin, was significantly elevated in ACS compared with the other 2 groups of NPSLE, although serum anti-NR2
was significantly higher in ACS than that in focal NPSLE. Muitiple regression analysis confirmed the significant
contribution of anti-Sm (p=0.0040}, but not anti-NR2 (p=0.5023), anti-P (p=0.2651 ), or anti-cardiolipin (p=0.6769)
in the elevation of Q albumin.

Conclusion
The data demonstrate that serum anti-Sm antibodies play a most important role in the disruption of BBB in NPSLE.

Key words
NPSLE, blood-brain barrier, autoantibodies, anti-Sm
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Elevation of serum anti-glucose-
regulated protein 78 antibodies in
neuropsychiatric systemic lupus

erythematosus

Yu Matsueda, Yoshiyuki Arinuma, Tatsuo Nagai, Shunsei Hirohata

ABSTRACT

Objective Recent studies have demonstrated that
autoantibodies directed against glucose-regulated protein
78 {GRP78} on endothelial cells promate blood—brain
barrier (BBB) damages. The present study examined
whether serum anti-GRP78 antibodies might be invalved in
the pathogenesis of neuropsychiatric SLE (NPSLE).
Methods Serum samgples were obtained from 129
patients with SLE (58 patients with diffuse psychiatric/
neuropsychological syndromes of NPSLE (diffuse NPSLE),
30 with neurological syndromes (focal NPSLE), 21 with
lupus nephritis (LN}, 20 without NPSLE or LN (SLE alone)),
from 35 patients with non-SLE rheumatic diseases (non-
SLE RD) and from 24 healthy controls (HC). Anti-GRP78
levels were measured with an ELISA, using recombinant
GRP78 as antigans. Cerebrospinal fluid (CSF) samples
were also obtained from 88 patients with NPSLE. The BBB
function was evaluated by Q albumin ((CSF albumin/serum
albumin)x10%.

Results Serum anti-GRP78 levels were significantly
elevated in SLE compared with non-SLE RD or HC. There
were no significant differences in serum anti-GRP78 levels
among NPSLE, LN and SLE alone. Of note, serum anti-
GRPY8 levels were significantly higher In acute confuslonal
state (ACS) than In non-ACS diffuse NPSLE (p=0.0001)

or in focal NPSLE (p=0.0002). Finally, serum anti-GRP78
levels were significantly correlated with Q albumin
(r=0.294, p=0.0054) in NPSLE.

Conclusion These results indicate that anti-GRP78
antibodies are associated with the development of diffuse
NPSLE, especially ACS. Thus, the data suggest that anti-
GRP78 antibodies might contribute to the development of
ACS through the damages of BBB.

INTRODUGTION

Neuropsychiatric SLE {(NPSLE) is one of the
recalcitrant complications of the disease,
leading to substantial imlpairment of quality
of life as well as disability.” Among a variety of
manifestations in NPSLE, acute confusional
state (ACS) in diffuse psychiatric/neuropsy-
chological syndromes (diffuse NPSLE) is
the most serious one, requiring extensive
immunosuppressive therapy and sometimes
resulting in poor prognosis.'

MMethyl-p-aspartate  (NMDA) receptors
are one of the glutamate receptor families.”
Recently, it has been disclosed that autoan-
tibodies to NMDA receptor subunit NR2
(anti-NR2) play an important role in the
development of brain damages in mouse.*
More importantly, it was shown that such
neuronal damage requires the influx of ant-
NRZ into the central nervous system {(CNS)
through a breakdown of the blood-brain
barrier (BBB).”

In human, it was also found that cerebro-
spinal fluid (CSF)} anti-NR2, but not serum
anti-NR2, were significantly higher in diffuse
NPSLE than in focal NPSLE.® Furthermore,
CSF anti-NR2 were shown to be elevated in
patients with ACS compared with those in
non-ACS diffuse NPSLE or in focal NPSLE.”
More importantly, the elevation of CSF anti-
NRZ in patients with ACS has been shown
to result from the damage of BBB, but not
from the increased intrathecal production
thereof.” Thus, it has been demonstrated that
BBB damages play a crucial role in the patho-
genesis of diffuse NPSLE, especially ACS.
However, the mechanism of the BBB break-
down in NPSLE remained unclear.

Neuromyelitis optica spectrum disorder
(NMOSD) is a severe inflammatory autoim-
mune disorder of the CNS.® Previous studies
discovered that serum IgG from patients with
NMOSD contained autoantibodies specific
for aquaporin-4 (anti-AQP4}, the brain’s main
water channel protein, primarily expressed on
CNS astrocytes.” Thus, detection of anti-AQP4
in sera from patients facilitates clinical diag-
nosis of NMOSD.'Y However, it remained
unclear how anti-AQP4 penetrates BBB to
access astrocytes.

Glucose-regulated protein 78 (GRP78) is a
stress protein belonging to the Hsp70 multi-
gene family.'! Previous studies demonstrated
that GRP78 is expressed on the surface of cell
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Progression of immunoglobulin G4-related disease

to systematic lupus erythematosus after gastric
cancer surgery

A case report

Haruna Arai, MD, PhD?, Hiroki Hayashi, MD, PhD**, Soshiro Ogata, PhD®, Kenichi Uto, MS®,
Jun Sasgusa, MD, PhDY, Kazuo Takahashi, MD, PhD?, Shigehisa Koide, MD, PhD?,
Daijyo Inaguma, MD, PhD?, Midorl Hasegawa, MD, PhD?, Yukio Yuzawa, MD, PhD?

Abstract

Rationale: mmunoglobulin G4 related disease (IgG4-RD) rarely coexists with other autoimmune diseases, though we had a pa@
whose primary clinical problern was shifted from IgG4-RD to systemic lupus erythematosus (SLE) after gastrectomy. The present
paper aimed to report pathological findings and clinical course of the patient.

Patlent concerns: The patient was a male aged 74 years old with gastric cancer characterized by the following symptoms:
Raynaud phenomenon, polyarthralgia, and swollen parotid glands on both sides. Before gastrectomy, laberatory examination results
showed renal dysfunction, hypocomplementemia, antinuclear antibodies (ANAs) posttivity, and elevated serum IgG and IgG4 levels.

Diagnosis: Based on postoperative renal biopsy showing severe plasma cell infiliration with tubulointerstitial fibrosclerosis, the
patient was diagnosed with 1gG4-RD. Despite significant improvement in renal function and reduction in parotid gland swelling during
the postoperative follow-up period, after 7 months of the gastrectomy, anti-DNA antibody levels were increased and serositis was
detected, which indicated the onset of SLE. IgG4-type ANA were also detected in the sera of the patient.

Interventions: Treatment by oral prednisolone at 30mg/day was initiated.

Outcomes: Pericardial fluid, pleural effusions, and thickening of the gallbladder wall improved after 3 months of treatment
according to computed tomography.

Lessons: This study presented arare case of comorbidity, wherein the patient's primary problem progressed from lgG4-type ANA-
positive 1gG4-RD to SLE after excision of gastric cancer.

Abbreviations: ANAs = antinuclear antibodies, Cr = creatinine, CT = computed tomography, IgG4-RD = immunoglobulin G4-
related disease, IgG4-RKD = immunoglobulin G4-related kidney disease, PSL = prednisolone, SLE = systemic lupus erythematosus.

Keywords: anti-nuclear antibody, lgG4-related disease, systemic lupus erythematosus
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1. Introduction

Immunoglobulin G4-related disease (IgG4-RD) is a systemic
condition in which IgG4-positive plasma cell infiltration and
fibrosis cause organ swelling and the development of nodular and
thickened lesions,") leading to a wide variety of clinical
presentations. The diagnostic criteria for IgG4-RD, as proposed
by the Japanese Ministry of Health, Labour and Welfare IgG4-
RD Research Committee, '} state that autoimmune diseases must
be excluded. Generally, no disease-specific autoantibodies are
detected in IgG4-RD, and therefore, the condition can easily be
differentiated from systemic lupus erythematosus (SLE}. Furthet-

‘mote, in IgG4-RD, excessive plasma cell infiltration is detected

and characteristics of sclerotic fibrosis are observed. Here, we
report a male patient with gastric cancer in whom IgG4-RD
progressed to SLE after gastrectomy.

2. Case report

2.1. Patient concerns

A 74-year-old male patient presented with 1-year history of
illness, including Raynaud phenomenon and polyarthralgia.
Preoperative laboratory examination of gastric cancer identified
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Early prediction for over two years efficacy of the first biologic agent for
polyarticular juvenile idiopathic arthritis: A multi-institutional study in Japan
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ABSTRACT

Objective: To estimate target of treatment for long-term efficacy of the first biclogic agent used to
treat polyarticular juvenile idiopathic arthritis {plIA).

Methods: A retrospective cohort of patients with pJIA treated at six medical institutions in Japan
between 1 March 2005 and 31 October 2014 was identified. The patients were divided by 2-year treat-
ment periods with the first biologic agent into continuous treatment group and switching group.
Three markers were examined: matrix metalloproteinase-3 (MMP-3), erythrocyte sedimentation rate
(ESR), and disease activity score (DAS) 28-ESR.

Results: Thirty-two pJIA patients (8 boys, 24 gitls) from 43 recruited patients were included in this
study. The treatment periods with the first biclogic agent in continuous treatment group (24 patients,
75%) was 40 months {median, range 24-119) and switching group (8 patients; 25%) was 9.5 months
(median, 6-18), Markers [odds ratio {95% confidence interval)] at 3 months were MMP-3 [1.02
{0.99-1.05), p=.219], ESR [1.00 (0.78-1.30), p=.998), and DAS28-ESR [13.9 {2.08-409.82), p =.035]. The
cut-off point for DAS28-ESR at 3 months to distinguish the two groups was 2.49 (sensitivity, 87.5%;
specificity, 87.5%).

Conclusion: DAS28-ESR of 249 at 3 months after initiating the first biclogic agent can be a target of
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KEYWORDS
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sustained treatment in pJIA patients,

Introduction

Juvenile idiopathic arthritis (JIA) is a heterogeneous group
of diseases characterized by arthritis of unknown origin,
with onset before 16 years of age [1]. JIA is the most com-
mon rheumatologic condition of childhood and consists of
seven subtypes, including rheumatoid factor (RF)-negative
or RF-positive polyarticular types [2]. Patients with polyar-
ticular JIA (pJIA) tend to experience a more refractory dis-
ease course than those who have fewer affected joints. Due
to a prolonged course of active disease, patients with pJIA
are at increased risk for joint damage, which results in
poorer functional outcomes and a decreased quality of life
f3]. The earlier the treatment is started, the more likely it is
to achieve inactive disease by 6 months and clinical remis-
sion by 12 months [4]. To control radiologic progression in
patients with rheumatoid arthritis (RA), there is a window
of opportunity of at least 12-24 months after diagnosis
within which aggressive therapy should be started [5]. Some
studies have suggested that the European League Apainst

Rheumatism response and disease activity score (DAS) 28

are predictive factors for the long-term effectiveness of treat-
ment for patients with RA [6,7]. Takeuchi et al. reported
that an early response to the biologic agent at week 12 as
measured by DAS28-ESR changes predicts long-term prob-
ability of low disease activity [8]. To confirm the accuracy of
DAS28-ESR, it is important to check the ESR because
DAS28-ESR is not accurate when the ESR is very low
(<2 mm/h) [9]. Matrix metalloproteinase-3 (MMP-3} level is
one of the predictive factors for joint damage in patients
with RA and JTA [10,11].

It is very important for disease activity to be controlled
in patients with pJIA in the early phase of the disease and
to switch biologic agents if the initial treatment is ineffective
[12]. For the rheumatologists, it is easy to decide to switch
the first biologic agent to the second one, when the first one
is ineffective obviously, i.e. primary failure. However, it is
difficult to switch the biologic agent when the agent was
partially effective in early phase. Treat-to-target strategy for
RA patients improves patient's outcome and helps physi-
cians to change or adjust the treatment in a short period
[13]. However, there have been few studies in patients with

CONTACT Tomohiro Kubota &) kubota@m2.kufm kagashima-uacjp (8 Department of Pediatrics, Graduate School of Medical and Dental Sciences, Kagoshima
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Immune Checkpoint Inhibitor-Induced Myositis: a Case Report
and Literature Review
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Abstract

Purpose of the Review We clarify clinical characteristics of patients with immune checkpoint inhibitor (ICH-induced myositis.
Recent Findings In 13 of 135 cases with 1Cl-induced myositis, the type of malignancy was metanoma. Eight, 4. and 3 paticots
received anti-PD-1 alone, anti-CTLA4 alone, and a combination of those, respectively. The mean period to the onset of ICI-
induced myositis from the initistion of ICI was 4 weeks. Myocarditis was a complicetion in five patients. Seven of the patients
dicd. The causes of death were myocarditis in three patients, respiratory muscle parlysis in two patients, and cancer progression
in two paticnts. In patients without myocanditis or respiratory muscle paralysis, the prognosis for myositis was favorable with
normalization of the CK levels occurring upon the cessation of ICT and the administration of immeunosuppressive agents.
Summary Myocarditis and respiratory muscle paralysis are the major causcs of death as immunc-related adverse events in
patients with ICl-inducced myositis.

Keywords Immune checkpoint inhibitor - Programed celi death-1 - Cytotoxic T lymphocyte antigen 4 - Autoreactive T eell -

Myositis

Introduction

Polymyositis or dermatomyositis (PM/DM) is an idiopathic
inflammatory myopathy (1IMs) that is caused by exaggerated
activity of the autoimmune systent, Myositis-specific autoan-
tibodies (MSAs) are found in approximately 80% of patients
with PM/DM [1]. PM/DM is also complicated with
extramuscular manifestations such as interstitial lung discase
{ILD). myocarditis, and arthritis. Cancer occurs more fre-
quently in paticnts with PM/DM than in the general popula-
tion [2]. Cancer-associnted myositis (CAM) has been consid-
cred to be a parancoplastic syndrome, and the anti-mumor im-
mune response is involved in the development of myositis in
CAM [3].

This article is part of the Topicul Collection on Inflammatory Muscle
Discase

24 Takahisa Gono
t-gono@ams.oc.jp

Departmient of Allergy and Rheumatology, Nippon Medicul School
Graduare School of Medicine, 1-1-5 Sendagi. Bunkyo-ku,
Tokyo 113-8603, Japun

Published online: 21 February 2019

Recently, immune checkpoint inhibitors (JCIs) that tanget
programmed cell death-1 (PD-1), such as nivolumab, or tar-
get cytotoxic T lymphocyte-associated pretein 4 (CTLA4),
such as ipilimumab, have improved the survival of patients
with advanced malignancies, such as melanoma and non-
small eell lung cancer [4. 5], IC]s have the ability to potenti-
ate T cell cytotoxicity against cancer cells [6]. Anti-PD-1
monaclonal antibodies seiectively block the interaction be-
tween the PD-1 on T cells and the PD-ligand ! (I'D-LE) on
the surface of the cancer cells in the tumor microenvironment.
The blockade of PD-1-PD-LI engagement restores T cell
activation and proliferation and consequently enhanees the
anti-tumor immune response by the T cells. In contrast,
CTLA4 is expressed transiently on activated T cells and usu-
ally serves to bind to CDB0/86 on antigen-presenting cells
(APCs) with greater affinity and avidity than CD28, which
Insmits a stimulatory signal to T cells. Thus, CTLA4 co-
ables the outcompeting of CD28 for the binding of CD80/86
and subsequemly inhibits T cell priming and acuivation.
CTLA4 is also expressed constitutively on Foxp3* regulatory
CD4* T cells and is involved in their inhibitory function. The
blockade of CTLA4 accelerates the activation of T cells via
CD28-CDB80/36 signaling and, more directly, causes the in-
activation andlor depliction of the regulatory T colls, which

@ Springer
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ABSTRACT

Objectives: To compare the quantitative performance for measuring anti-MDAS5 antibody titer of two
enzyme-linked immunosorbent assay (ELISA) systems: an in-house ELISA and the commercial MESACUP™
anti-MDAS test.

Methods: Anti-MDAS antibody titer was measured in sera from 70 patients with dermatomyositis using
an in-house ELISA and the MESACUP™ anti-MDAS test side-by-side. For the commaercial ELISA kit,
serum samples diluted 1:101 wera used according to the manufacturer's protocol, but serial dilutions
of sera were also examined to identify the optimal serum dilution for quantification,

Results: The anti-MDAS antibody titers measured by the in-house and commercial ELISAs were posi-
tively correlated with each other (r=0.53, p =.0001), but the antibody titer measured by the commer-
cial ELISA was less sensitive to change after medical treatment, and 37 (80%) of 46 anti-MDAS-positive
sera had antibody titer exceeding the quantification range specified by the manufacturer (150 index).
Experiments using diluted serum samples revealed that diluting the sera 1:5050 improved the quantita-
tive performance of the MESACUP™ anti-MDAS test, including a better correlation with the in-house
ELISA results and an increased sensitivity to change.

Conclusion: We improved the ability of the commercial ELISA kit to quantify anti-MDAS antibody titer
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Accepted 27 February 2018

KEYWORDS

anti-MDA5 antibody;
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enzyme-linked immunosorb-
ent assay; interstitial

lung disease

by altering its protocol.

Introduction

Dermatomyositis (DM) is an idiopathic inflammatory myop-
athy, characterized by myositis and skin rash, such as helio-
trope rash and Gottron’s papules/sign. Patients with DM
often also suffer from extra-muscular manifestations, includ-
ing interstitial lung disease (ILD), myocarditis, arthritis and
cancomitant malignancy. In particular, ILD is a major cause
of death in DM patients; however, the clinical course, treat-
ment responses, and prognosis of this disease are highly
variable [1,2]. Myositis-specific autoantibodies are useful bio-
markers for predicting clinical phenotypes, including the
treatment responses and survival of patients with idiopathic
inflammatory myopathies [3). Of the well-characterized
autoantibodies, anti-aminoacyl-transfer RNA synthetase and
anti-melanoma differentiation-associated gene 5 (MDAS) anti-
bodies are known to be strongly correlated with ILD [1-3].
Sato and coworkers discovered an autoantibedy in patients
with clinically amyopathic DM (CADM) that was reactive
with a 140 kD protein in a protein immunoprecipitation (IP)
assay, which they called the anti-CADM-140 antibody [4].
Later, the target antigen recognized by the anti-CADM-140
antibody was identified as a cytoplasmic protein MDAS,
which is involved in the host immune defense against dou-
ble-stranded RNA viruses [5]. The presence of anti-MDAS
antibody is strongly associated with CADM and with rapidly

progressive ILD (RP-ILD) [3-5]. Studies showed that approxi-
mately one-third of DM patients with anti-MDAS5 antibody
died within 6 months after the diagnosis, despite intensive
treatment [6,7]. The association between anti-MDAS5 antibody
and RP-ILD has been replicated in many studies in Japan
and other countries, including China and the United States
18,9]. Therefore, the anti-MDAS antibody is presently consid-
ered the best biomarker for predicting the development of
RP-ILD, which has a poor prognosis, in patients with DM
[3}. To make anti-MDAS5 antibody measurements available
for routine clinical practice, we previously developed an ‘in-
house’ enzyme-linked immunosorbent assay (ELISA} system
(5]. The sensitivity and specificity of this ELISA system com-
pared with the ‘gold-standard’ IP assay are 85% and 100%,
respectively [5). Since one advantage of an ELISA over an IP
assay is its ability to provide quantitative results, several stud-
ies evaluating the clinical significance of anti-MDAS antibody
titer have been published using the in-house ELISA [6,10-12].
These studies showed that higher anti-MDAS5 antibody titer
before treatment can predict a poor treatment response and
poor survival [10,11] and that a rapid decline in anti-MDA5
antibody titer after treatment is associated with a favorable
prognosis [6,10,12]. Currently, a commercial kit applying the
same principle as our in-house ELISA (MESACUP™ anti-
MDAS test; Medical and Biological Laboratories, Nagoya,
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ARTICLE INFO ABSTRACT

Article history: Background: Anti-melanoma differentiation-associated gene 5 antibody (anti-MDAS-Ab) is
Received 28 February 2018 associated with fatal rapidly progressive interstitial lung disease (RP-ILD) in patients with
Received in revised form dermatomyositis (DM). We attemnpted to clarify whether anti-MDAS-Ab is associated with
9 July 2018 long-term outcomes in patients with DM-ILD.

Accepted 20 July 2018 Metheds: Thirty-six patients with DM-ILD were retrospectively analyzed for their serum anti-
Available online 24 August 2018 MDAS-Ab by using an enzyme-linked immunosorbent assay. We analyzed the association

between clinical parameters, including the serum levels of anti-MDAS-Ab and ferritin.

Abbreviations: ARS-Ab, aminoacyl-transfer RNA synthetase antibedy; AUC, area under the curve; CADM, clinically amyopathic
dermatomyositis; CI, confidence interval; CRP, C-reactive protein; %Dico, diffusing capacity of the lungs for carbon monoxide,
predicted; DM-ILD, dermatomyositis-interstitial lung disease; ELISA, enzyme-linked immunosorbent assay; %FVC, forced vital
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LDH, lactate dehydrogenase; MDAS-Ab, melanoma differentiation-associated gene 5 antibody; NPV, negative predictive value;
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pneumonia
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Abstract

Objectives: In the present study, we have sought to establish the clinical and
immunological characteristics of Japanese patients with interstitial lung dis-
ease (ILD). Methods: Serum samples from 35 patients of ILD were screened
for autoantibodies using RNA and protein immunoprecipitation assays. Pa-
tients with or without serum antibodies to aminoacyl tRNA synthetases (ARS)
were assessed clinically and compared. Results: Sera from 12 of 35 (34%) pa-
tients with ILD (mean age at onset = 49.7 yrs; range 27 - 65 yrs) were found to
contain anti-ARS antibodies (anti-EJ: 3 patients; anti-OJ: 2 patients; an-
ti-PL-12: 3 patients; anti-KS: 4 patients). Nine of the 12 (75%) were female. Six
{50%) had Raynaud’s phenomenon, 5 (42%) had arthralgia/arthritis and four
{33%) had rheumatoid factor, Lung biopsy specimens of 8 patients with an-
ti-ARS antibodies were examined histologically in detail. The following was
determined: Two patients had usual interstitial pneumonia; 3 had non-specific
interstitial pneumnonia; one had organizing pneumonia; one had lymphocyte
interstitial pneumonia and the remaining patient had desquamative intersti-
tial pneumonia. Age at disease onset was significantly lower and the frequency
of Raynaud’s phenomenon was significantly greater in these patients com-
pared to anti-ARS-negative patients (49.7 yrs vs. 62.6 yrs, p = 0.004; 50% vs.
4%, p = 0.003, respectively). Conclusions: These results indicate that the
presence of anti-ARS autcantibodies correlates with JLD without definite di-
agnosis of connective tissue diseases as well as polymyositis/dermatomyositis
(PM/DM) with ILD in Japanese patients.
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Interstitial Lung Disease (ILD), Anti-Aminoacyl tRNA Synthetases (ARS)
Antibodies, Autoantibody, Interstitial Pneumonia with Autoimmune
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Letters to the Editors

Prognosis of dysphagia in Table I. Association between recovery from dysphagia and clinical/laboratory features.

dermatomy ositis Improvement of dysphagia p-value
Sirs, (+) )
Dysphagia is relatively common complica- n=16 (%) n=I3 (%)
tion in.dermatomyositis (DM}, \:vith 18.—58% Age 691 = 73 125 277 050
of patients reported to have this manifesta-  Sex (female} 7 (44) 6 (46) 1
tion (1-4). Although risk factors of dyspha-  Period (mﬂmzs) hania ae 25 16 200 ol
gia in DM and polymyositis are reported to DM anset to dysphagta ol Y )

\ N Visit to dysphagia 062 1.1 14226 077
be age, male gender, antl‘TlIFl'Y antibody,  Treatment to dysphagia*** -0.2 %09 08 & 24 0.39
muscle weakness, and malignancy (5, 6),  Visits up to death™"* 13 5.%52 0.39
there is very little published data on the  Survivalrate 13 (g‘l‘) 1(‘) (-8;)5 <0§§gg”l
prevalence, treatment outcomes and progno- g;?ic—?r"lm-y g Ess; 10 276; 0.06
sis of dysphagia in patients with DM. CK max 3010 2 2721 2854 + 3063 051
In this research, which features a cohort [Initial dose of PSL (mg/day) 444 % 192 29.2 & 18.1 0045
of patients with DM, our aims were to (j) IVIG 3ag 0 © 023

Diher medications***** 8 (50) 4 (30 045

reveal the appropriate treatment types and
intervention timing for dysphagia recovery,
and (ii) identify risk factors for non-recov-
ery from dysphagia.

*DM onset to dysphagia: period (months) from DM onset to dysphagia onset, **Visit to dysphagia: period (months)
from first hospital visit to dysphagia onset, ***Treatment to dysphagia: period (months) from treatment to dysphagia
onset, ****Visits up to death: peried (months) from first hospital visit up to death, *****Other medications: intrave-

Serum samples were obtained from adult
Japanese patients with DM followed at
each medical centre from 2003 to 2016.
Detailed medical histories of every patient
were retrospectively gathered by unified
questionnaire. Eighty-five patients fulfilled
the “definite to probable” criterion of Bohan
and Peter (7). Autoantibody detection and
statistical methods were the same as in our
previous study (8). This study was approved
by the Ethics Committee of the Nagoya
University Graduate School of Medicine
and by the individual participating centres.
Of 85 DM patients, 57 (67%) were fe-
male. The mean age at DM diagnosis was
61.0£13.9 years. 30 patients were consid-
ered to have dysphagia as determined by
subjective symptoms judged by their phy-
sician’s evaluation (10 of 30), examination
by otolaryngologists (14 of 30}, or exami-
nation by speech therapists (5 of 30). The
clinical and laboratory characteristics of the
85 DM patients with and without dysphagia
__are-detailed.in.Supplementary-Table-51.
Of the 30 DM patients with dysphagia,
we analysed 29 patients’ data, excluding
one patient with insufficient data (Table I).
Sixteen of the 29 patients showed recov-
ery with dysphagia. Survival rates showed
strong association with dysphagia recov-
ery {p=0.000003}, and high initial dose of
prednisolone (PSL) seemed to influence the
recovery rate {(p=0.045). There was a sig-
nificant negative correlation between cancer
and dysphagia recovery (p=0.025). Other
factors, such as age, sex, perieds from onset
to hospital visit or treatment, intravenous
immunoglobulin (IVIG) or other immuno-
suppressive therapy use did not significantly
correlate with dysphagia recovery.

Of the 29 dysphagia-complicated DM pa-
tients, 13 patients (33%) died during the
follow-up period: 5 from cancer complica-
tions (38%), 3 from aspiration pneumonia,
and 5 from various other causes. The mean
follow-up duration was 15.1£15.5 months.
Kaplan-Meier survival curves show the sur-
vival probability for patients with or with-

Clinical and Experimental Rheumatology 2019

-might often-be-reversible-without-any-spe:

nous steraid pulse therapy, azathioprine, tacrolimus, methatrexate other than aral PSL and IVIG.
CK: creatine kinase; IVIG: Intravenous immuneglobuling PSL: prednisolone

out dysphagia recovery (Supplementary
Fig. S1). The mortality rate is significantly
higher in patients without recovery from
dysphagia than in patients with recovery
from dysphagia (p<0.000001).

We had predicted that treatment delay might
affect dysphagia recovery, but no such re-
lation was found (Table I). Since the initial
dose of PSL was significantly higher in the
dysphagia recovery group, early intensive
treatment may be effective for recovery.
However, in the unrecovered group, 76.9%
of patients (10 of 13) had cancer, and this
factor may lead clinicians to choose mild
immunosuppressive treatments. Medica-
tions other than oral PSL, including IVIG,
were not significantly related to dysphagia
recovery. All but 1 of the 15 surviving pa-
tients (93.7%) showed dysphagia recovery.
These results suggest that dysphagia in DM
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Abstract
Objective
Transcription intermediary factor Iy (TIF1y) protein is known as a tumour suppressor that promotes cellular
differentiation. Autoantibodies to TIF1y have a strong clinical association with cancers associated with dermatomyositis
(DM). This study aims to identify the clinical characteristics of cancers in anti-TIF1y antibody-positive adult patients
with DM.

Methods
This retrospective analysis covered 160 adult DM patients who visited Nagoya University Hospital or collaborating
medical centres between 2003 and 2016. Anti-TIF Iy antibody and other myositis-specific autoantibodies were detected
by ELISA. Based on a review of medical charts, the cancers were staged according to the TNM Classification of
Malignant Tumours of the Union for International Cancer Control and were divided into the two groups of “advanced”
or “non-advanced” according to the stage classification.

Results
Forty-one of the 160 (26%) patients had cancer. The incidence was significantly higher in the anti-TIF1y-positive
patients than in the anti-TIF1y-negative patients (23/34=68% vs. 18/126=14%, p<1x10%). Anti-TIFIy-positive patients
with cancer were found more frequently in the “advanced” group than in the “non-advanced” group (21/23=91% vs.
9/18=50%, p<0.0046). The intervais between DM diagnosis and cancer diagnosis were significantly shorter in the
anti-TIF 1y -positive patients than in the anti-TIFly-negative patients (p=0.047).

Conclusion
Not only did anti-TIF 1y antibodies correlate strongly with malignancy in DM patients, but cancers were also significantly
more advanced in anti-TIF 1y-positive DM patients than in anti-TIF1y-negative patients. Cancers in such cases were
very frequently found close to the time of the DM diagnosis.

Key words
advanced cancer, anti-TIF1ly antibody, cancer-associated dermatomyositis, dermatomyositis

Clinical and Experimental Rheumatology 2018; 36: 990-995.
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CORRESPONDENCE

Anti-transcription intermediary factor 1y antibody titer
correlates with clinical symptoms in a patient with recurrent
dermatomyositis associated with ovarian cancer

Dear Editor,

A 42-year-old Japanese woman presented with ery-
thema on the face and scattered erythematous lesions
on the trunk, Histological findings taken from an ery-
thema on the upper arm showed vacuolar change in
basal keratinocytes and infiltration of lymphocytes
around vessels in the upper dermis. The patient

complained of muscle weakness in her upper arm.
Serum examination revealed elevated levels of cre-
atine phosphokinase (CPK: 500 [U/L). Anti-nuclear
and anti-Jol antibodies were negative. She was diag-
nosed with dermatomyositis (DM). While screening
the entire body for malignant growth, breast cancer
{medullary carcinoma) was detected. The breast

Fig. 1 The patient's clinical presenta-
tion. (a) Facial erythema and (b) scat-
tered erythematous lesions on the trunk
can be seen. (c) Histopathological find-
ings reveal vacuolar degeneration of
basal keratinocytes (Hematoxylin and
eosin staining x200), (d) '°F-fluoro-
deoxyglucose positron emission
tomography computed tomography
(FDG-PET-CT) shows abnormal FDG
accumulation in the left ovary.

© 2018 Asia Pacific League of Associations for Rheumatology and John Wiley & Sons Australia, Ltd
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ARTICLEINFO ABSTRACT

Keywords;

Anti-MDAS autoantibody
Myositis-associated antibody

Clinically amyopathic dermatomyositis
Rapidly progressive interstitiaf lung disease

Background: Anti-melanoma differentiation-associated gene 5 (MDAS) autoantibodies have been identified as
myositis-specific autcantibodies that are often associated with clinically amyopathic dermatomyositis (CADM)
and a poor prognosis due to rapidly progressive interstitial lung disease (RP-ILD) in East Asian patients. Besides
anti-MDAS autoantibodies, patients with CADM may have myositis-associated autoantibodies (MAAs), which
characterize other connective tissue diseases such as rheumatoid arthritis and Sjogren's syndrome. However, the
clinical significance of the coexistence of anti-MDAS autoantibodies and MAAs in patients with CADM remains
unclear,

Methods: We retrospectively analyzed 24 patients with CADM who had anti-MDAS autoantibodies. Their clinical
phenotypes inciuding laboratory test results, high-resolution lung computed tomography data, response to
therapy, and prognosis were compared between those who were positive and negative for MAAs, such as an-
tinuclear antibody (ANA}, anti-cyclic citrullinated peptide (CCP), anti-8SA, and anti-SSB antibodies.

Results: Among 24 patients, 9 (37.5%) additionally had at least one of the MAAs examined in this study: 1
patient was positive for ANA, 5 for anti-CCP, 5 for either anti-SSA or anti-S5B, 1 for anti-cardiolipin, and 1 for
anti-Scl-70. Although all anti-MDAS-positive patients with CADM had ILD, the MAA-positive patients showed a
lower risk of developing RP-ILD (p = 0.03), a more favorable response to combination therapy of corticosteroids
and immunosuppressive agents, and a lower mortality rate than patients with no MAAs (p = 0.03),
Conclusions: Qur data suggest that anti-MDAS5-positive patients with CADM who also have MAAs have a better
prognosis than those without MAAs; thus, anti-MDAS autoantibodies by themselves may not be strong predictors
of worse clinical outcomes in patients with CADM. Coexistent MAAs could be biomarkers for a favorable
prognosis in anti-MDAS-positive patients with CADM.

1. Introduction

Dermatomyositis (DM), defined by hallmark cutaneous manifesta-
tions and skeletal muscle weakness resulting from a characteristic
pattern of autoimmune myositis, has a heterogencous clinical pre-
sentation. Myositis-specific autoantibodies are found in approximately
60% of patients with myositis and are strongly associated with distinet

clinical phenotypes [1]. For example, autoantibodies to histidyl transfer
RNA synthetase (Jo-1) or aminoacyl tRNA synthetase are associated
with a clinical phenotype termed “antisynthetase syndrome,” which
consists of myopathy, fever, interstitial lung disease (ILD), Raynaud's
phenomenon, nonerosive atthritis, and mechanic's hands [2]. Anti-
TIF1-¢-positive patients with DM have an increased risk for an asso-
ciated internal malignancy. Further, anti-Mi-2 autocantibodies are

* Cotresponding author. Department of Allergy and Respiratory Medicine, Gunma University Graduate School of Medicine, 3-39-15 Showa-machi, Maebashi 371-8511, Gunma, Japan.
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ABSTRACT

Methotrexate (MTX), the anchor drug in the current treatment strategy for rheumatoid arthritis (RA),
was first approved for treatment of RA in Japan in 1999 at the recommended dose of 6-8 mg/week; it

ARTICLE HISTORY
Received 16 April 2018
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was approved as first-line drug with the maximum dose of 16 mg/week in February 2011. However,

more than half of Japanese patients with RA are unable to tolerate a dose of 16 mg/week of MTX,
Moreover, some serious adverse events during the treatment with MTX, such as pneumocystis pneu-
monia (PCP} and lymphoproliferative disorders (LPD) have been observed much more frequently in
Japan than in other countries. Therefore, this article, an abridged English translation summarizing the

KEYWORDS

Guideline; Japan College of
Rheumatology; methatrex-
ate; rheumateid arthritis

2016 update of the Japan College of Rheumatology (JCR) guideling for the use of MTX in Japanese
patients with RA, Is not intended to be valid for global use; however, it is helpful for the Japanese
community of rheumatology and its understanding might be useful to the glebal community of

rheumatology.

Introduction

Methotrexate (MTX) is the anchor drug in current treat-
ment strategy for rheumatoid arthritis (RA) [1,2]. In Japan,
MTX was first approved for refractory RA in adults in 1999
at the recommended dose of 6-8mg/week. In February
2011, MTX was approved for adult RA with the maximum
dose up to l6mg/week, and as first-line conventional syn-
thetic disease-modifying anti-rheumatic drug (csDMARD).
The Japan College of Rheumatology (JCR) subcommittee on
the guideline for the use of MTX in patients with RA pub-
lished the first Japanese version of the guideline in 2011 and
updated it in 2016. Since the adverse events during the treat-
ment with MTX in Japan are rather serious and unique,
such as pneumocystis pneumonia (PCP) and lymphoproli-
ferative disorders (LPD), and its maximum dose is limited,
it is important to publish the guideline in English for better
understanding of the use of MTX for RA in Japan. This art-
icle is an abridged English translation summarizing the 2016
update of the JCR guideline for the use of MTX in Japanese
patients with RA with a minimal update, and it is not
intended to be valid for global use.

Indications, contraindications, and precautions

The paradigm of “Treat to Target (T2T)’ [1], in which long-
term health-related quality of life is maximized by estimating
disease activity and adjusting the therapy accordingly until
reaching the target, has been widely accepted, and the first-
line use of MTX as the anchor drug for the treatment of RA
has been recommended [2]. The evidences from clinical tri-
als on Japanese patients with poorly prognostic RA treated
with first-line MTX therapy have been accumulated [3.4].
Therefore, MTX should be considered as the first choice-
among csDMARDs to maintain a balance between risk fac-
tors associated with MTX treatment, such as advanced age
and comorbidities and benefits obtained by prompt control
of disease activity (Table 1). In addition, MTX should be
used as far as possible in patients who are likely to develop
a functional disorder or its progression despite optimal dose
of other csDMARDs for 2-3 months.

Contraindications for MTX include severe hematological
and lymphatic disorders, namely, myelodysplasia, aplastic
anemia, pure red cell aplasia, LPD within recent 5 years,
and severe leukopenia or thrombocytopenia (white blood
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Inhibitory cytokines, such as transforming growth factor-p (TGF-p) and interleukin-10
(IL-10), are humoral factors involved in the suppressive function of regulatory T cells and
play critical roles in maintaining immune hormeostasis. However, TGF-p and IL-10 also
have pleiotropic effects and induce humoral immune responses depending on conditions,
and thus their therapeutic application to autoimmune diseases remains limited. Here,
we show that a combination of TGF-p and IL-10, but not single cytokine, is required
to suppress B cell activation induced by toll-lke receptor (TLR) stimulation. In in vivo
analyses, the simultaneous presence of TGF-$ and IL-10 sffectively suppressed TLR-
mediated antigen-specific immune responses and amesliorated pathologies in imiqui-
mod (TLR7 agonist}-induced lupus mode! and lupus-prone MBL/jpr mice. Intriguingly,
TGF-p and IL-10 synergistically modulated transcriptional programs and suppressed
cellular energetics of both glycolysis and oxidative phosphorylation via inhibition of the
mammalian target of rapamycin complex 1 (mTORC1)/S6 kinase 1 (S6K1) pathway in
TLR-stimulated B cells. On the other hand, enhancement of mTOR signaling and mito-
chondrial biosynthesis in TLR-stimulated B cells counteracted the synergistic inhibitory
effects. The inhibitory cytokine synergy of TGF-p and IL-10 via suppression of energy
metabolism was also observed in human TLR-stimulated B cells. There is increasing
evidence supporting the importance of adequate metabolic signals in various immune
cells to exert their immune function. In this study, we have shown that a previously
unrecognized synergy of inhibitory cytokines regulates systemic humoral immune res-
ponses via modulating immuncmetabolism in B cells. Our findings indicate that inhibition
of B cell metabolism mediated by two synergistic cytokines contributes to the induction
of immune tolerance and could be a new therapeutic strategy for autoimmune diseases
such as systemic lupus erythematosus.

Keywords: humoral immunity, systemic lupus erythematosus, cytokine synergy, transforming growth factor-p,
interleukin-10, B cells, immunometabolism
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Reduction of CD83 expression on B cells and the
genetic basis for rheumatofd arthritis: comment on the
article by Thalayasingam et al

o the Editor:

In a recent article in Arhritis & Rheumarology,
Thalayasingam et al (1) reported that the 6p23 locus, associ-
ated with rheumatoid arthritis (RA), has a B cellspecific
expression quantitative trait locus (eQTL) effect on CD83.
The B cell-specific eQTL effect at this locus is robust and has
also been reported by others (2), and it presumably contributes
to the pathogenesis of RA by decreasing the expression of
CD?83 on B cells. We sought to determine the basis for the B
cell-specific eQTL effect and to further elucidate the mecha-
nism by which it contributes to RA pathogenesis.

Publicly available epigenomic data showed that
1s12529514, the lead single-nucleotide polymorphism (SNP}
from RA genome-wide association studies (3), resides near a

A

DNase hypersensitivity site in B cells (4} (Figure 1A). Further-
more, NF-xB induces the expression of CD83 (5), and
1574405933, which is in tight linkage disequilibrium with
1512529514 (r* = 1.00 in Asians), alters an NE-kB binding motif.
Thus, the B cell-specific eQTL effect may be due to a change in
the binding of NF-xB to this locus in B cells.

CD83 regulates the development of murine B cells
(5). We therefore hypothesized that CD83 expression might
influence the development of human B cells, and we exam-
ined the relationship between this haplofype and peripheral
blood B cells in healthy subjects from our data set (2,6). Indi-
viduals with the RA risk SNP had an increased frequency of
CD27—-IgD— double-negative B cells (Figure 1B), a subset
that is increased in the peripheral blood of RA patients and
thought to be pathogenic (6-8). Thus, the rs12529514 risk
haplotype, by reducing the expression of CD83 on B cells,
may induce changes in B cell differentiation and skew the B
cell compartment toward a phenotype similar to that
observed in RA,
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Figure I, The rs12529514 rheumatoid arthritis risk haplotype and B

cells. A, Data from the Roadmap Epigenomics Project (4), indicating that

rs12529514 resides near a DNase hypersensitivity site in B cells and alters an NF-xB binding site close by. B, Flow cytometric analysis of periph-
eral blood from 106 healthy donors (6). Plots indicate the frequencies of B cell subsets by rs12529514 genotype. Cell subset frequency was

normalized by inverse normal transformation, and linear regression w

as used to assess the effect of rs12529514 genotype on cell subset frequency.

Data are presented as box plots, where the boxes represent the interquartile range, the lines within the boxes represent the median, and the lines
oulside the boxes represent values within 1.5 times the interquartile range. Circles indicate outliers.
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HLA-DRB1 Shared Epitope Alleles and Disease Activity
Are Correlated with Reduced T Cell Receptor
Repertoire Diversity in CD4+ T Cells in Rheumatoid
Arthritis

Keiichi Sakurai, Kazuyoshi Ishigaki, Hirofumi Shoda, Yasuo Nagafuchi, Yomi Tsuchida,
Shuji Sumitomo, Hiroko Kanda, Akari Suzuki, Yuta Kochi, Kazuhiko Yamamoto, and Keishi Fujio

ABSTRACT. Objective. Shared epitope (SE) alleles are the most significant genetic susceptibility locus in
rheumatoid arthritis (RA); however, their target populations in CD4+ T cells are not well elucidated.
We analyzed the association between SE alleles and the T cell receptor (TCR) repertoire diversity of
naive and memory CD4+ T cells using next-generation sequencing (NGS).

Methods. The TCR beta chains in naive and memory CD4+ T cells from the peripheral blood of 22
patients with RA and 18 age- and sex-matched healthy donors (HD) were analyzed by NGS. The
Renyi entropy was used to evaluate TCR repertoire diversity and its comrelations with SE alleles and
other variables were examined. Serum cytokine levels were measured by multiplex ELISA.
Results. The TCR repertoire diversity in memory CD4+ T cells was reduced in SE allele-positive
patients with RA compared with HD, and showed a significant negative correlation with the SE allele
dosage in RA. The TCR repertoire diversity of naive and memory T cells was also negatively corre-
lated with disease activity, and the SE allele dosage and disease activity were independently associated
with reduced TCR repertoire diversity. TCR repertoire diversity showed a significant positive corre-
lation with the serum interleukin 2 levels.

Conclusion, SE alleles and disease activity were negatively correlated with the TCR. repertoire
diversity of CD44+ T cells in RA. Considering the pivotal role of CD4+ T cells in RA, restoring the
altered TCR repertoire diversity will provide a potential RA therapeutic target. (First Release April
15 2018; T Rheumatol 2018;45:905-14; doi:10.3899/jtheum.170909)

Key Indexing Terms:
RHEUMATOID ARTHRITIS
CYTOKINES

Rheumatoid arthritis (RA) is characterized by chronic
synovitis and joint deformity, and the pathogenesis of RA. is
based on genetic risks and environmental factors!,
HLA-DRBI risk alleles are the most significant genetic

TLYMPHOCYTES

HLA ANTIGENS
NEXT-GENERATION SEQUENCING

susceptibility locus in RA, and these alleles share consensus
sequences in the third hypervariable region of the
HLA-DRBI chain, p70-74 (shared epitope; SE)!2. Structural
analysis provided the molecular basis of the SE hypothesis,
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OPEN ! Egr2-independent, KIf1-mediated
induction of PD-L1 inCD4* T cells

Shuzo Teruyal, Tomohisa Okamura®%*, Toshihike Komait, Mariko Inoue?, Yukiko Iwasaki?,
: Shuji Sumitomo ®?, Hirofumi Shoda?, Kazuhiko Yamamoto®2 & Keishi Fujio®

Received: 2 March 2018 i Programmed death ligand 1 (PD-L1)-mediated induction of immune tolerance has been vigorously

Accepted: 19 April 2018 ! investigated in autoimmunity and anti-tumor immunity. However, details of the mechanism by which
Published online; 04 May 2018 : PD-Llisinduced in CD4* T cells are unknown. Here, we revealed the potential function of KIf1 and
! Egr2-mediated induction of PD-L1in CD4* T cells. We focused on the molecules specifically expressed
! inCD4*CD25-LAG3" regulatoryT cells (LAG3* Tregs} highly express of PD-L1 and transcription
i factor Egr2. Although ectopic expression of Egr2 induced PD-L1, a deficiency of Egr2 did not affect its
! expression, indicating the involvement of another PD-L1 induction mechanism. Comprehensive gene
i exprassion analysis of LAG3* Tregs and in sifico binding predictions revealed that Krippel-like factor
: 1(KIf1)is a candidate inducer of the PD-L1 gene (Cd274). KIf1 is a transcription factor that promotes
i @-globin synthesis in erythroid progenitors, and its role in immunological homeostasis is unknown.
i Ectopic expression of KIfLinduced PD-L1in CD4* T cells through activation of the PI3K-mTOR signaling
i pathway, independent of STATs signaling and Egr2 expression. Our findings indicate that KIfL and Egr2
! are modulators of PD-L1-mediated immune suppression in CD4* T cells and might provide new insights
! into therapeutic targets for autoimmune diseases and malignancies.

¢ The pathological bases of autoimmune diseases such as rheumatoid arthritis (RA) and systemic lupus erythe-
i matosus (SLE) have gradually been elucidated' Vigorous analyses of cytokines and inhibitory cell surface
i molecules of immune cells have led to novel treatment methods, Tumor necrosis factor-a. (TNF-rx) inhibitors,
¢ antibodies against the interleukin-6 (IL-6) receptor and cytotoxic T lymphocyte associated protein-4 (CTLA-4)
immunoglobulin {Ig) fusion protein have been widely used in the clinic. In inflammatory conditions, T cell
! responses are regulated both positively and negatively by cell surface molecules. CD28/CD80 (B7-1), CD28/CD86
¢ (B7-2), inducible costimulator (ICOS) and its ligand ICOSL stimulate immune responses. In contrast, immune
i responses are inhibited by binding of CTLA4/CD80, CTLA4/CD86 and lymphocyte activation gene 3 (LAG3)/
i MHC class IT*, Recently, a B7 family co-inhibitory molecule, Programmed death-ligand 1 (PD-L1, encoded by
+ Cd274), belonging to the CD28 receptor family®, has become a subject of active investigation. Engagement of
i PD-1byPD-L1 or PD-L2 transduces a signal that inhibits T-cell proliferation, cytokine production, and cytolytic
i function, PD-L1 and PD-L2 have marked structural similarities, but they display different expression patterns.
i Although the expression of PD-L2 is restricted to activated dendritic cells and macrophages®, PD-L1 is expressed
i by activated CD4* T cells, CD8* T cells, natural killer cells, activated monocytes, myelocytes and CD4 CD§-
¢ (double negative: DN} T cells in the thymus, PD-L1 is also expressed in non-hematopoietic organs such as heart,
¢ lung, spleen, thymus and kidney”. High expression of PD-L1 has been observed in various tumors including lung
i cancer and pancreatic cancer’.

: Whereas PD-L1 is induced by stimulation of the T cell receptor {TCR)®, CD4* regulatory T cells (Tregs) con-
i stitutively express PD-LI in the steady state®!°. Tregs play a major role in maintaining immune tolerance and are
¢ divided into two types: those emerging from the thymus and those induced in the periphery. CD4*CIx25+ Tregs
i (CD25* Tregs) mainly emerge from the thymus and express the transcription factor forkhead protein 3 (Foxp3)
i asa master regulator gene (Foxp3)!'. CD25% Tregs inhibit effector cell proliferation and cytokine production®!?
i and directly suppress B cell activation via PD-L1'*. Immunological homeostasis is thought to be maintained by
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i Center for Integrative Medical Sciences, RIKEN, 1-7-22 Suehiro-cho, Tsurumi-ku, Yekohama, Kanagawa, 230-
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¢ University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo, 113-8655, Japan. Correspondence and requests for materials
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ABSTRACT
Objective, Aberrant histone lysine
methylation (HKM) fas been reported

" in rheumatoid arthritis (RA) synovial fi-

broblasts (SFs). As histone lysine meth-
yitransferases (HKMTs) and demethy-
lases (HKDMs) regilate HKM, these
enzymes are believed to be dysregulated
in RASFs. The aim of this study is to
clarify whether gene expressions of HK-
MTs and HKDMs are altered in RASFs,
Methods. SFs were isolated from syno-
vial tissues obtained from RA or osteo-
arthritis (OA) patients during total knee
Jjoint replacement. The mRNA levels of
34 HKMTs and 22 HKDMS were exam-
ined after stimulation with tumour ne-
crosis factor a (TNF-¢t) in RASFs and
OASFs.

Results. The gene expression of the
12 HKMTs, including MLLI, MLL3,
SUV3I9HI, SUV39H2, PRDM2, EZH2,
SETD2, NSD2, NSD3, SMYD4, DOT!,
and PR-set7, that catalyse the methvia-
tion of H3K4, H3K9, H3K27, H3K36,
H3K79. or H4K20 was higher after
TNFa stimulation in RASFs vs. OASFs.
The gene expression of the + HKDMs,
incinding FBXLIO, NO66, JMID2D,
and FBXLI!, that catalyse the meth-
viation of H3IK4, H3K9, or H3K36 was
higher after TNFa stinudlation in RAS-
Fs vs, OASFs.

Conclusion, The study findings sug-
gest that the HKM-modifying enzymes
are involved in the alteration of HKM,
whtich results in changes in the gene ex-
pression of RASFs.

Introduction

Rheumatoid arthritis (RA) is an autoim-
mune disease characterised by chronic
inflammation that results in progressive
joint destruction and is difficuit to treat
effectively (1). RA synovial fibroblasts
(5Fs), which are also called fibroblast-
like synoviocyles (FLS), maintain an
activated and aggressive phenotype
and play a central role in the aetiol-
ogy of RA (2). Recent advances have
revealed that epigenetic changes are
associated with the pathogenesis of RA
(3, 4). Epigenetic mechanisms, such as
histone modifications, determine chro-
matin structure and conseguently in-
fluence gene transcription without any
change in the DNA sequence itself (5).

Clinical and Experimoental Rheamatology 20018; 36: 314-316.

We recently reported that compared
with osteoarthritis (OA) SFs, RASFs
exhibit altered profiles of histone ly-
sine methylation (HKM), including.
trimethylation of lysine < at histone H3
(H3K4me3) and H3K27me3, in some
of the genes of the matrix imetallopro-
teinases that are known to be key patho-
genic matrix-degrading enzymes (6, 7).
QA is an age-related joint degenerative
disease that results in pain and dis-
ability of the affected joints (8). How-
ever, little is currently known about the
mechapisms involved in the dysregula-
tion of HKM in RASFs.

HKM is catalysed by histone lysine
methyltransferases (HKMTs) or histone
lysine demethylases (HKDMSs), which
methylate or demethylate particular
lysine residues in the histone tails, re-
spectively (9). Methylation of H3K4,
H3K36, and H3K79 is assectated with
gene activation, whereas methylation
of H3K9, H3K27, and H4K20 is asso-
ciated with gene repression (10). Cur
crrent study investigated the gene
expression of HKMTs and HKDMs in
RASFs in order to address whether the
HKM-modifying enzymes ate involved
in the dysregulation of HKM,

Materials and methods

Patients and the isolation of SFs
Human synovial tissues were obtained
from 7 RA and 7 OA patients dur-
ing total knee joint replacement at the
Saitama Medical University Hospital as
previously described (6, 11). All of the
RA patients fulfilled the {987 Ameri-
can College of Rheumatology revised
criteria for the diagnosis of RA. This
study was approved by the Ethics Com-
mittee of Saitama Medical University.
Written informed consent was obtained
from every patient and all samples were
rendered anonymous. After digestion
of the synovial tissues, cultured cells
(SFs) from passages 4 through 8§ were
used for the following experiments.

Treatment of SFs witl tumour

necrosis factor o (TNF-a)

SFs were stimulated with 10 ng/m! re-
combinant human TNF-o (Peprotech,
Rocky Hill, NJ, USA) and cultured for
the designated times prior to the quan-
titative RT-PCR analysis.

Clinical and Experimental Rhewnatology 2018
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Urinary levels of the leukocyte surface molecule
CD11b associate with glomerular inflammation in
lupus nephritis

l ".) Ghagk for updates

Akimitsu Kitagawa', Naotake Tsuboi'?, Yuki Yokoe', Takayuki Katsuno®, Hidekazu lkeuchi®®,
Hiroshi Kajiyama®®, Nobuhide Endo’, Yuriko Sawa', Junya Suwa®, Yutaka Sugiyama', Asaka Hachiya',
Toshihide Mimura®’, Keiju Hiromura®’ and Shoichi Maruyama'

"Department of Nephrology, Internal Medicine, Nagoya University Graduate School of Medicine, Nagoya, Aichi, Japan; *Department of
Nephrology, School of Medicine, Fujita Health University, Toyoake, Aichi, Japan; *Department of Nephrology and Rheumatology, Aichi
Medical University, Nagakute, Aichi, Japan; *Department of Nephrology and Rheumatology, Gunma University Graduate Schoof of

Medicine, Maebashi, Gunma, Japan; and *Department of Rheumatology and Applied Immunolagy, Faculty of Medicine, Saitama Medical

University, iruma, Saitama, Japan

Noninvasive biomarkers of disease activity are needed to
monitor response to therapy and predict disease
recurrence in patients with glomerulonephritis. The
leukocyte surface markers integrin Mac-1 and CD16b have
been implicated in the pathogenesis of lupus nephritis (LN).
Mac-1 comprises a unique & subunit (CD11b) complexed
with a common B2 subunit, which are released along with
CD16b from specific leukocyte subsets under inflammatory
conditions including glomerulonephritis. We investigated
the association of urinary CD11b and CD16b with
histopathological activity in 272 patients with biopsy-
proven glomerular diseases, including 118 with LN. Urine
CD11b and CD16b were measured via enzyme-linked
immunosorbent assay. Urinary levels of both markers were
increased in LN, but only urinary CD11b was correlated
with the number of glomerular leukocytes and with overall
histopathological activity. In a subset of patients with
samples available from the time of biopsy and subsequent
clinical remission of LN, urinary levels of CD11b decreased
with successful glucocorticoid treatment. Receiver-
operating characteristic curve analysis demonstrated that
urinary CD11b was superior to CD16b, the scavenger
receptor CD163, and monocyte chemotactic protein-1 for
the prediction of proliferative LN. In anti-mouse
nephrotoxic serum glomerulonephritis, urinary CD11b
correlated with histologic damage and decreased with
corticosteroid treatment. In vitro, CD11b levels were
decreased on activated mouse neutrophils displaying Fcy
receptor clustering and transendothelial migration,
suggesting that leukocyte activation and transmigration
are required for CD11b shedding in urine. Together, our

Carrespondence: Naotake Tsuboi, Department of Nephrology, Fujita Health
University Schoo! of Medicine, 1-38 Dengokugakubo, Kutsukake-cho,
Toyoake, Aichi 470-1192, Japan, E-mail: nao-take@fujita-hu.acjp
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results suggest that urinary CD11b may be a usefu!
biomarker to estimate histopathological activity,
particularly glomerular leukocyte accumulation, in LN.
Kidney international (2019) 95, 680-692; https.//doi.org/10.1016/
j-Kint.2018.10.025

KEYWORDS: glomerulonephritis; inflammation; kidney biopsy; lupus;
macrophages
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prognosis of patients with systemic lupus erythematosus
(SLE), a representative type III allergy caused by im-
mune complexes (ICs)."* Histopathological images of kidney
samples can be used to assess the classification of LN as well
as its activity and prognosis;’ however, there are undiag-
nosed cases in which invasive biopsies cannot be performed,
such as in patients whose general body condition is poor or
aged® or in developing nations with insufficient medical
abilities.” Moreover, frequent invasive examinations should be
avoided for monitoring patient conditions to identify the
inflammatory period, determine treatment results, and pre-
dict disease recurrence. Therefore, a diagnostic test to evaluate
kidney diseases using fluids such as blood and urine (bio-
markers} would have a high clinical value for early diagnosis
and patient monitoring to improve patient prognoses.™
Immunological mechanisms are indispensable for the onset
and progress of LN; in particular, neutrophils and macrophages
play a central role in acute glomerular inflammation.'*'* Their
detection in kidneys from patients with LN is associated with
disease activation and poor renal prognosis.'®'* Mac-1, which is
composed of a unique ¢ subunit (¢m; CD11b} complexed to a
common P2 subunit (CD18) on neutrophils and macro-
phages,'” and glycosylphosphatidylinositol-anchored CD16b
(Fcy receptor [FeyR] IB), a low-affinity receptor for
aggregated IgG or IgG-containing ICs primarily on neu-
trophils,'® has been shown to support various immuno-
logical functions on the IC-deposited glomerular

L upus nephritis (LN) is a complication affecting the

Kidney international (2019) 95, 680-652
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Renal protective effect of antiplatelet therapy
in antiphospholipid antibody-positive lupus
nephritis patients without antiphospholipid
syndrome
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Takahiro Okazaki', Hidehiro Yamada®, Shoichi Ozaki', Kimito Kawahata'
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School of Medicine, Kawasaki, Japan, 2 Medical Center for Rheurnatic Diseases, Seirei Yokohama Hospital,
Yokohama, Japan
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Abstract
Objective

We sought to evaluate the effect of antiplatelet therapy in addition to conventional immuno-
suppressive therapy for lupus nephritis (LN) patients positive for antiphospholipid antibodies
{aPL) without definite antiphospholipid syndrome (APS).

Methods

Patients with biopsy-proven LN class [l or [V were retrospectively evaluated. We selected
patients positive for anticardiolipin antibody (aGCL) or lupus anticoagulant (LA) who did not
meet the criteria for a diagnosis of APS. The patients were divided into two subgroups
according to whether antiplatelet therapy was received. The cumulative complete renal
response (CR) rate, relapse-free rate, and change in estimated glomerular filtration rate
(eGFR) over 3 years after induction therapy were calculated.

Results

We identified 17 patients who received antiplatelet therapy and 21 who did not. Baseline
clinicopathological characteristics and immunosuppressive therapy did not show a signifi-
cant difference between the two groups except for a higher incidence of LN class IV in the
treatment group (p = 0.03). There was no difference in cumulative CR rate, relapse-free
rate, or eGFR change between these subgroups. However, when data on LA-positive
patients were assessed, an improvemnent in eGFR was found (p = 0.04} in patients receiving
antiplatelet treatment.

Conclusion

Addition of anti-platelet therapy was asscciated with an improvement of e GFR in LA-pasitive
patients with LN class Ill or V.

PLOS ONE | hitps:/doi.org/10.1371/journal.pone, 0196172 May 3, 2018
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Hemodynamic heterogeneity of connective tissue disease
patients with borderline mean pulmonary artery pressure and its
distinctive characters from those with normal pulmonary artery
pressure: a retrospective study
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Abstract

To clarify whether patients with connective tissue disease (CTD)-associated borderline mean pulmonary artery pressure (mPAP)
have distinctive hemodynamic characteristics from those with normal mPAP and whether pathogenesis is as heterogeneous as
manifest pulmonary hypertension (PH). Seventy-tfive CTD patients who underwent right heart catheterization (RHC) from 2008
through 2016 were retrospectively analyzed. We compared between-group differences in clinical and hemodynamic findings:
normal mPAP (n =335), borderline mPAP (#=15), and PH (n=25). A therapeutic intervention trial based on RHC results was
perfonmed in nine patients. The values of tricuspid regurgitation pressure gradient (TRPG) in patients with borderline mPAP were
comparable at rest but became higher after exercise compared to those with a normal mPAP (P =0.01). Pulmonary artery wedge
pressure in patients with borderline mPAP was higher than in those with normal mPAP (P < 0.0001) and contparable to those with
PH. Each of the three patients was treated for pre-capillary and post-capillary disease and two for interstitial lung disease (ILD).
During the mean follow-up period of 40 months, mPAP or TRPG normalized in all patients treated for pre-capillary and post-
capillary disease. One patient with severe ILD developed to PH and died from it. CTD patients with borderline mPAP, the
underlining pathogenesis of which is heterogeneous as PH, have distinctive hemodynamic characteristics from those with normal
mPAP, Whether a specific treatment targeting the inflammatory process or local hemodynamics may aiter the clinical course to
PH is a topic for future research.

Keywords Borderline mean pulmonary artery pressure - Connective tissue diseases - Left heart disease - Pulmonary arterial
hypertension

Introduction

Pulmonary hyperténsion (PH) is defined as a mean pulmonary
B< Yoshioki Yamasaki artery pressure (PAP) =25 mmlHg, measured by right heart
yams @marianna-u.acjp catheterization (RHC) at rest [1]. PH is a severe and fatal
complication of connective tissue diseases (CTDs), such as

' Division of Rheumatology and Allergology, Department of Intemal systemic sclerosis (S5¢) [2]. Early identification of PH is as-

Medicine, St. Marianna University School of Medicine, 2-16-I, sociated with improved long-term survival in patients with
Sugao, Miyamae, Kawasaki City, Kanagawa 216-8511, Japan CTD-associated PH (CTD-PH) [3, 4].
?  Division of Cardiology, Department of Internal Medicine, St. Borderline mean PAP (inPAP), defined by values of 21—

Marianna University School of Medicine, 2-16-1, Sugao, Miyamae,

24 mmHg, may comprise a transition phase from a normal
Kawasaki City, Kanagawa 216-8511, Japan g, may comp P

pulmonary hemodynamic condition to pulmonary arterial hy-
pertension (PAH), with this range of pressures possibly being
representative of the early stage of PAH [3, 6]. Though early

Medical Center for Rheumatic Diseases, Seirei Yokohama Hospital,
215, Iwaicho, Hodogaya, Yokohama City, Kanagawa 240-8521,
Japan
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A positive direct Coombs’ test in the absence of hemolytic anemia
predicts high disease activity and poor renal response in systemic
lupus erythematosus

H Hanaoka ®, H lida, T Kiyokawa, ¥ Takakuwa and K Kawahata

Division of Rheumatology and Allergology, Department of Internal Medicine, St. Marianna University School of Medicine, Kawasaki, Japan

We determined the clinical utility of the direct Coombs’ test in the absence of hemolytic
anemia as an indicator of disease activity and therapeutic response in systemic lupus ery-
thematosus (SLE). SLE patients without hemolytic anemia who visited our hospital from
January 2016 to November 2016 were retrospectively evaluated with a direct Coombs’ test.
Clinical features, including SLE disease activity index (SLEDAI}, treatment and laboratory
findings were analyzed. For patients with lupus nephritis, we additionally evaluated the
cumulative complete renal response rate over one year after induction therapy. Among
182 patients evaluated, 10 (5.8%) patients had a positive direct Coombs’ test in the absence
of hemolytic anemia. They had a higher SLEDAI (p <0.01), higher circulating immune
complex levels (p=0.01), higher anti-DNA titers (p <0.01) and a lower complete renal
response rate (p=0.03) compared with those who were negative. Multivariate analysis
indicated that SLEDAI was an independent factor correlated with the direct Coombs’
test without hemolytic anemia (odds ratio 2.4, 95% confidence interval 1.66-4.98,
p<0.01). A positive direct Coombs’ test in the absence of hemolytic anemia may there-
fore represent a useful biomarker for assessing disease activity and therapeutic

response.  Lupus (2018) 0, 1-5.

Key words: Systemic lupus erythematosus; Coombs’ test; biomarker; SLEDAI

Introduction

Abnormalities in immune complex production and
elimination are fundamental in the pathogenesis of
systemic lupus erythematosus (SLE).! Besides the
Fcy receptors of monocytes, macrophages and neu-
trophils, complement binding receptor type 1
(CR1) also takes part in the binding, transport
and endocytosis of complement binding immune
complex.> CR1 is differentially expressed on
erythrocyies, eosinophils, monocytes, dendritic
cells and kidney podocytes.®> Among other cells,
erythrocytes play a pivotal role in contributing
to the clearance of immune complex from the
circulation by binding immune complex to CRI.

Correspondence to: H Hanaoka, Division of Rheumatology and
Allerpology, Department of Internal Medicine, St. Marianna
University School of Medicine, Kawasaki, 216-8511, Japan,

Email: hhanaokai208@yahoo.cojp

Received 25 May 2018; accepted 20 September 2018

© The Author(s), 2018. Reprints and permissions: http:/fwww.sagepub.co.uijoumalsPermissions.nay

The direct Coombs’ test detects both anti-erythro-
cyte antibody binding to the surface of erythrocytes
and immune complex binding to CR1 on erythro-
cytes.* Binding of anti-erythrocyte antibody to
erythrocytes is a hallmark of autoimmune hemo-
lytic anemia; however, immune complex binding
to CRI1 is not associated with hemolysis. The
direct Coombs’ test in the absence of hemolytic
anemia has been newly included in the Systemic
Lupus Erythematosus International Collaborating
Clinics/American College of Rheumatology
(SLICC/ACR) 2012 criteria for SLE. Since
erythrocyte CR1 contributes to the clearance of
circulating immune complex,® a positive direct
Coombs’ test in the absence of hemolytic anemia
may indicate excessive immune complex produc-
tion. In this study, we determined the clinical sig-
nificance of a positive direct Coombs” test in the
absence of hemolytic anemia, focusing on disease
activity and therapeutic response of lupus nephritis,
in a Japanese SLE population.

10.1177/0961203318809182
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Purpose: IL-10 is a cytokine known to inhibit inflammatory cytokines. To determine its role in
the pathogenesis of systemic lupus erythematosus (SLE), the presence of anti-IL-10 antibody
is required to be examined. Although antibodies against cytokines are known to be present in
SLE, no studies have determined the role of IL-~10, particularly in Japanese patients. We assayed
anti-IL-10 antibody in SLE and examined the clinical significance,

Patients and methods: We performed a retrospective study of 80 Japanese patients with
SLE. Sixteen scleroderma patients, 19 rheumatoid arthritis (RA) patients, 23 Behcet’s disease
patients, and 23 healthy subjects were selected as control groups, Clinical information was
abstracted from medical records. Anti-IL-10 antibody level was determined with an ELISA.
Results: With the cutofT established as serum absorbance 42 §Ds (OD 0.729) in healthy subjects,
we defined any sample above this cutoff as anti-[L-10 antiboedy-positive. Fourteen patients with
SLE (17.5%) were found to be anti-IL-10 antibody positive. Absorbance was significantly higher
in serum from patients with SLE and RA than in healthy individuals, In SLE, patients with low
complement values were significantly more common in the antibody-positive group. Serum IgG
levels were significantly higher in the antibody-positive group. In multivariable analysis, high
level of serum IgG is associated with anti-IL-10 antibody positive.

Conclusion: The present study found that anti-IL-i0 antibody is present in SLE and related
to clinical parameters. These results suggest that the presence of anti-IL-10 antibody was
associated with high level of serum IgG, but is not associated with disease activity in patients
with SLE.

Keywords: anti-IL-10 antibody, IL-10, systemic lupus erythematosus, autoantibody

Introduction
Systemic lupus erythematosus (SLE) is an autoimmune disease characterized by the
production of antinuclear and other autoantibodies. Moreover, previous studies'™
demonstrate that cytokines contribute to various manifestations of SLE.

1L-10 is a cytokine known to inhibit inflammatory cytokines.*” In an SLE mouse
model, IL-10 has been reported to inhibit nephritis, arthritis, and neurological symp-
toms. Therefore, low levels of IL.-10 may be associated with active SLE.* On the
contrary, some studies report high levels of IL.-10 in SLE patients.”" This may be
attributed not only to enhanced production of IL-10 but also to the positive feedback
of anti-IL-10 antibodies or the effect of anti-IL- 10 receptor antibodies.

Low levels of IL-10 suggest decreased production of IL-10 and the presence of
anti-IL-10 antibody. Antibodies against cytokines have been shown to be involved
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Mycophenolate mofetil treatment with or without a calcineurin inhibitor
in resistant inflammatory myopathy
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Abstract

To evaluate the efficacy and tolerability of mycophenolate mofetil (MMF) with or without calcineurin inhibitors (CNIs) in
patients with inflammatory myopathy taking prednisolone, but refractory to conventional immunosuppressive therapy. The
records of patients with inflammatory myopathy who had previously failed treatment with at least one immunosuppressant were
retrospectively evaluated. We selected patients treated with MMF and divided them info two groups depending on whether or not
there was concomitant use of CNIs. We investigated the efficacy by changes in creatine kinase (CK) levels, forced vital capacity
(%FVC), prednisolone dose, and high-resolution computed tomography (HRCT) findings. Interstitial lung disease (ILD) pro-
gression was defined by more than 10% decline of %FVC from baseline. We identified 19 patients on MMF treatment. There
were seven (36.8%) patients on MMF and CNIs, including five on cyclosporine and two on tacrolimus. At baseline, no
significant difference was seen in the prevalence of ILD between patients taking or not taking CNIs (85.7% vs. 75.0%, P=
0.68). Improvement in CK was seen in patients treated with CNIs (P =0.04) but not in those without (P=10.39). No significant
improvement in %FVC and HRCT findings were found in patients with ILD in either group, and there were no differences in
death or ILI> progression. The combination of CNIs and MMF might be more effective for decreasing CK levels than MMF
alone. Neither treatment arm had a beneficial effect on ILD over a variable observation period,

Keywords Dermatomyositis - Drug therapy - Inflammatory myopathy/CO - Interstitial lung disease - Mycophenolate mofetil -
Polymyositis - Tacrolimus

Introduction

Idiopathic inflammatory myopathies (IIMs) are a group of
heterogeneous, systemic rheumatic diseases that include adult
polymyositis (PM) and adult dermatomyositis (DM) [1].
Glucocorticoids are the standard first-line therapy for patients
with PM/DM, but approximately 50% of patients fail to re-
spond when the glucocorticoids were tapered. Patients refrac-
tory to glucocorticoid therapy have been treated with a variety

5 Hironari Hanaoka
ithanaoka 1208 @yahoo.co.jp

Division of Rheumatolopy and Allergology, Department of [nternal
Medicine, 5t. Marianna University School of Medicine,
Kawasaki, Kanagawa 216-8511, Japan

Published online: 14 September 2018

of immunosuppressants, most commonly methotrexate
(MTX), azathioprine (AZA), intravenous immunoglobulin
(IVIg), and calcineurin inhibitors (CNIs), including cyclospor-
ine A {CsA) and tacrolimus (TAC) [2]. Mycophenolate mofe-
til (MMF) is an immunosuppressant widely used in organ
transplantation and currently used for autoimmune conditions,
mostly systemic lupus erythematosus (SLE) [3]. Recently,
combination therapy with MMF and TAC showed significant
efficacy in fupus nephritis in a 6-month trial {4]. Although
MMF has been found efficacious in connective tissue
disease-associated interstitial lung disease (CTD-ILD) [5]
and refractory myositis [6—-10], the efficacy of combination
therapy with MMF and TAC in PM/DM or myositis-
associated ILD has not been elucidated.

Here, we analyzed the efficacy and tolerability of MMF
with or without CNIs in patients with inflammatory myopathy
on prednisclone (PSL) refractory to conventional immuno-
suppressive therapy.

@ Springer
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Hydroxychloroquine Improves the Disease Activity and
Allows the Reduction of the Corticosteroid Dose
Regardless of Background Treatment in Japanese Patients
with Systemic Lupus Erythematosus

Hironari Hanaoka, Harunobu lida, Tomofumi Kiyokawa,
Yukiko Takakuwa and Kimito Kawahata

Abstract:

Objective Hydroxychloroquine (HCQ) was not approved in Japan until 2015, and its therapeutic potential
has not been explored in depth. We evaluated the additional therapeutic effect of HCQ in Japanese patients
with systemic lupus erythematosus (SLE) on maintenance therapy.

Methods Patients with SLE who visited our hospital from 2015 to 2016 and were taking prednisolone
(PSL) at <20 mg/day were retrospectively evaluated. All patients were divided into three groups according to
their maintenance treatment regimen: PSL + immunosuppressant, PSL alone, and no treatment. We compared
the changes in the SLE disease activity index (SLEDAI), PSL dose, and cumulative flare rate between pa-
tients who were and were not treated with HCQ.

Results Among the 165 patients evaluated, 35 (21,2%) were treated with HCQ, The mean period of obser-
vation did not differ markedly between patients who did and did not receive HCQ (p=0.3). The SLEDAI and
PSL dose were significantly reduced in patients who received HCQ, regardless of their background treatment
regimen, The cumulative flare rate was lower in patients who received HCQ than in those who did not in the
PSL + immunosuppressant and no maintenance treatment groups (p=0.03 and 0.05, respectively).

Conclusion The addition of HCQ reduced the disease activity and allowed PSL dose reduction, regardless
of background treatment, in Japanese patients with SLE.

Key words: systemic lupus erythematosus, hydroxychloroquine, SLEDAI
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flares in patients in clinical remission (8). Yeon et al, exam-

Introduction

Hydroxychloroquine (HCQ) is an antimalarial drug that is
recommended for patients with systemic [upus erythemato-
sus (SLE) because of its beneficial effect on decreasing the
risk of flares (1), diabetes mellitus (2), thrombotic
events (3, 4), and dyslipidaemia (5). HCQ also reportedly
reduces damage accrual (6) and improves the survival (7).

Many investigators have recently examined the association
between the blood HCQ concentration and the clinical out-
come (8-11). According to Mok et al., an increased concen-
tration of HCQ is associated with a reduced number of

ined factors related to the blood HCQ concentration in SLE
patients and concluded that taking an additional immunosup-
pressant other than a corticosteroid is associated with in-
creased HCQ concentrations (9). Therefore, the therapeutic
effect of HCQ may differ depending on the background
treatment,

Given that HCQ was not approved in Japan until 2015, its
therapeutic potential remains poorly understood in the Japa-
nese population. In one study, a randomized trial showed
that the mean cutancous lupus erythematosus discase area
and severity index (CLASI) were significantly improved in
the HCQ group compared with the placebo group among

Division of Rheumatology and Allergology, Department of Internal Medicine, St. Marianna University School of Medicine, Japan
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OPEN ' Interleukin-23 as a therapeutic
target forinflammatory myopathy
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i Yoko Yoshihashi-Nakazato, Nobuyuki Miyasaka & Hitoshi Kohsaka

Received: 4 November 2017 i Current treatments of polymyositis and dermatomyositis (PM/DM) depend on non-specific
Accepted: 5 March 2018 i immunosuppressants. This study was performed to elucidate the role of interleukin {IL}-23, as their
Published online: 03 April 2018 . possible therapeutic target. As was reported earlier in PM/DM patients, serum 11.-23 levels were
! elevated in mice with € protein induced-myositis (CIM), a murine model of PM. [L-23 was expressed
i by macraphages in the PM/DM and CIM muscles and by dendritic cells and macrophages in the lymph
: nodes from the CIM mice. It was also expressed by macrophages in the chemically injured muscles, but
i notthose recruited into the muscles by footpad injection of Freund's complete adjuvant, demonstrating
i that IL-23 production should be associated with muscle damage. Genetic deletion of IL-23 as well as
i preventive and therapeutic administration of blocking antibodies against IL-23p12 subunit suppressed
i CIM.When lymph node cells from the CIM mice were transferred adoptively into naive wild type orIL-
i 23p19 deficient recipient mice, both recipients developed myositis equally. Thus, elevated IL-23 should
i promote dendritic cells and macrophages to activate the autoaggressive T cells. Our findings suggest
! thatIL-23 should mediate positive feedback loop from the muscle damage to the T cell activation and be
i apromising therapeutic target for autoimmune myositis.

: Polymyositis (PM) is a chronic inflammatory myopathy that impairs muscle functions to restrict daily activi-
i ties of the affected patients. Because its precise pathogenesis remains unclear, the standard treatment depends
. on non-specific immunosuppressants including glucocorticoids and other immunosuppressive agents. Patients
¢ under these agents often suffer from their adverse effects and occasionally fail to respond for complete control of
: the disease activities.

: Activated cytotoxic CD8 -+ T cells, which circulate systemically in patients with PM, play a crucial role in its
¢ pathogenesis®’, However, magnetic resonance imaging of the PM muscles demonstrates a patchy pattern con-
: sisting of the inflamed and intact muscles. This involvement bias implies that not only autoreactive CD8 + T cells
: but also local conditioning of the muscles should be required for the myositis development. In C protein-induced
! miyositis (CIM), 2 murine model of PM*, muscle injury is mediated by C protein-reactive CD8+ T cells®. In addi-
3 tion, the activated T cells could induce transferred myositis only in the muscles where the local innate immunity
: was activated with footpad injection of Freund’s complete adjuvant (CFA)S. We thus proposed “seed and soil”
! model of autoimmunity; “seed” stands for the autoreactive T celis while “soil” for the target tissues. Both have to
¢ beactivated for the development of autoimmune myositis.

: Qur previous report disclosed that recruited macrophages into the muscle in response to the footpad
i CFA injection could not develop myositis on their own, but are responsible for “soil” activation by producing
. Interleukin (IL)-1 and tamor-necrosis factor alpha®. However, these cytokines are also expressed by muscle fibers
: during homeostatic regeneration” and unpromising as therapeutic targets for PM/ dermatomyositis (OM) in
¢ clinical settings®. Thus, as a therapeutic target of PM/DM, we should explore specific molecules expressed in the
¢ damaged muscles,

: It was reported that IL-23 was higher in sera from PM/DM patients than in those from healthy donors®'?, and
¢ expressed by macrophages and dendritic cells in the PM/DM muscles'!. Although these facts indicate its patho-
: logical contribution to PM/DM, little has been known about its roles in inflammatory myopathy.

: IL-23 isa member of IL-12 cytokine family'>" and consists of [L-23 subunit p1% (IL-23p19) and IL-12 subunit
: p40 (IL-12p40). The IL-23R and IL-12RB31 subunits comprise the IL-23 receptor complex and bind to IL-23p19
i and IL-12p40, respectively'®, IL-23 is produced primarily by activated macrophages and dendritic cells (DCs}. It
. expands Th17 cells and maintains their phenotype such as their cytokine production including IL-17A, which is

i Department of Rheumatology, Graduate School of Medical and Dental Sciences, Tokyo Medical and Dental
' University (TMDU), Tokyo, Japan. Correspondence and requests for materials should be addressed to H.K. (email:
. kohsaka.rheuv@tmd.acp)
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Early achievement of deep remission

@ CrossMark

predicts low incidence of renal flare in
lupus nephritis class Il or IV

Hironari Hanaoka', Harunobu lida, Tomofumi Kiyokawa, Yukiko Takakuwa and Kimito Kawahata

Recommendations for lupus nephritis (LN) manage-
ment specify that the therapeutic target should be a
complete renal response (CR) [1], defined as a urine
protein:Cr ratio (UPCR) of 0.5 g/gCr (50 mg/mmol)
and normal or near-normal renal function. Earlier
studies suggested that patients who achieved CR
experienced fewer renal flares than those who
achieved partial remission, defined as a 50% reduc-
tion of proteinuria [2). Among patients who
achieved CR (less than 0.50 g/gCr of UPCR), how-
ever, the renal outcome of those who achieved a
value below the normal UPCR limit of 0.15 g/gCr
was unclear. We recently reported that an early
renal response may predict a good renal or systemic
outcome {3, 4]. In this study, we investigated
whether it is beneficial to achieve deep remission
early by evaluating flare rate, Systemic Lupus Inter-
national Collaborating Clinics/American College of
Rheumatology Damage Index (5SDI), cumulative
glucocorticoid dose, and eGFR level.

We retrospectively assessed 69 patients with biopsy-
proven LN class III or IV who achieved CR in our hos-
pital. We divided them into two groups based on
whether deep remission was achieved, defined as less
than 0.15 g/gCr UPCR, and compared cumulative flare
rates [1], defined as estimated glomerular filtration rate
(eGFR) decreasing by = 10%, active urine sediment, or
increasing UPCR > 1.0 g/gCr after achieving CR, Fur-
thermore, we analyzed the additional effect of early
achievement of CR, defined as CR within 3 months after
induction therapy. Clinical characteristics between the
two groups were compared using the non-parametric
Mann-Whitney U-test. Frequencies of clinicopathologi-
cal characteristics were compared using the Chi-square

* Correspondence: hhanaokal 208@yahoo.cojp
Division of Rheumatology and Allergology, Department of Internal Medicine,
St. Marianna University School of Medicine, Kanagawa 216-8511, Japan

test. Cumulative flare free rates were calculated using
the Kaplan-Meier method, and differences between the
two groups were tested with a log-rank test. To identify
independent parameters that predict CR at 3 years, we
performed multivariate analysis.

During the 3-year period, 55 of 69 CR patients
achieved deep remission while 14 did not. Among clin-
ical features at baseline, the proportion of females was
significantly higher among patients with deep remission
(¢ = 0.01; Table 1).

We found a significantly higher flare-free rate
among patients who achieved deep remission com-
pared with those who did not (p =0.001; Fig. 1a). For
patients with deep remission, those with early CR had
a higher flare-free rate than those without (p =0.04)
{Fig. 1b), but significant difference was found in those
with non-deep remission {Fig. lc). Multivariate ana-
lysis to predict sustained CR indicated that early
achievement of deep remission was an independent
factor (odds ratio 3.62, 95% confidence interval 1.1-
18.9, p =0.05). Regarding SDI, cumulative glucocortic-
oid dose, and eGFR level at year 3, patients with early
deep remission had the most favorable result com-
pared to the other groups (Fig. 2).

In this study, we found that achieving early and
deep remission predicts a good renal outcome in pa-
tients with LN class III or IV. Since renal flare pre-
dicts a worse prognosis [5], determining the method
of treatment to ensure long-term maintenance of CR
is challenging. Our results suggest that deep remis-
sion might be a more beneficial therapeutic goal
than that of the EULAR/ERA-EDTA recommenda-
tions regarding the prevention of renal flare. A fu.
ture multi-center, prospective study is required to
confirm our findings.

" © The Author(s). 2018 Open Access This article is distributed under the terms of the Creative Commons Attribution 40

( BloMed Centra| International License (httpe//creativecorrmons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s} and the source, provide a link to
the Creative Commons license, and indicate if changes were made, The Creative Cornmons Public Domain Dedication waiver
thup/creativecommans.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.
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ABSTRACT

Juvenile idiopathic arthritis (JIA) is the most common disease in pediatric rheumatism, There is no spe-
cific symptom or examination finding for JIA, and the diagnosis is made by exclusion and differenti-
ation. Because non-pediatric theumatologists are sometimes involved in medical care, ‘proposal for JIA
guidance on diagnosis and treatment for primary care pediatriclans and non-pediatric rheumatologists’
was first published in 2007. In these 10 years, a number of new findings on pathophysiology and
treatment of JIA have been published; therefore, we propose this guidance of 2018th edition aiming
at updating and standardization of JIA medical care in Japan. This edition included the management
of uveitis, macrophage activation syndrome, infectious diseases before and during treatment.
Moreover, details of biologics are also described, Although this guidance is tailored to adaptation of
examinations and drugs, we do not purpose to limit the physicians’ discretion in clinical practice, This
guidance should be viewed as recommendations and be individualized according to the condition of
the patient. We hope that medical care for JIA will advance and more patients will get benefit based
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on this guidance. Then, further revisions are needed due to changes in future conditions.

1. General considerations and classification of
pediatric patients with chronic arthritis

Juvenile idiopathic arthritis (JIA) is defined as chronic arth-
ritis of unknown etiology beginning before the 16th birthday
and persisting for at least 6 weeks when other known condi-
tions are excluded.

The current classification of JIA was proposed by the
Pediatric Standing Committee of the International League of
Associations for Rheumatology (ILAR) [1], which published
an initial revision in 1997 (2] and subsequently a second
revision in 2001 [3]. This classification includes seven cate-
gories of JIA (Table 1) which mainly fall into two types
according to the differences in clinical symptoms and patho-
physiology, namely systemic arthritis (systemic JIA) and the
other six JIA categories. The latter consist of oligoarthritis,
rheumatoid factor-negative polyarthritis, rheumatoid factor-
positive polyarthritis, psoriatic arthritis, enthesitis-related
arthritis, and undifferentiated arthritis, and are often consid-
ered as ‘articular-type JIA’ in clinical practice in Japan. We
therefore use this term in this guide. Within systemic

arthritis, we can clearly differentiate a form where only arth-
ritis remains after systemic inflammation subsides (fever,
eruption, hepatosplenomegaly, serositis, etc.) from articular-
type JIA. Here, we will use the term ‘systemic arthritis with
active arthritis (and without active systemic features)’ in the
present guide, according to the ‘2011 American College of
Rheumatology Recommendations for the Treatment of
Juvenile Idiopathic Arthritis® [4].

Recently, the term ‘spondyloarthritis (SpA)Y has been
widely used in children. The main manifestations of this
disease are axial arthritis (such as spondylitis and sacroilii-
tis}, peripheral arthritis, and enthesitis of tendons and liga-
ments [5]. This is an umbrella disease which includes
ankylosing spondylitis [6], psotiatic arthritis [7}, arthritis of
inflammatory bowel disease and reactive arthritis.
Enthesitis-related arthritis, psoriatic arthritis, children with
some undifferentiated arthritis in JIA categories are equiva-
lent to SpA [5]. Because the categories which are excluded
from the JIA classification {e.g. arthritis of inflammatory
bowel disease) could be also diagnosed using SpA criteria,

CONTACT Nami Okamoto @ ped029@osaka-med.acjp @ Department of Pediatrics, Osaka Medical College, 2-7 Daigaku-machi, Takatsuki, Osaka, Japan
Collaborating Associations: Pediatric Rheumatology Association of Japan (PRA)), Japan College of Rheumatology (JCR)

© 2018 Japan College of Rheumatology
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I Observational Study

Relapsing polychondritis patients were divided
into three subgroups: patients with respiratory
involvement (R subgroup), patients with auricular
involvement (A subgroup), and overlapping
patients with both involvements (O subgroup), and

each group had distinctive clinical characteristics
Jun Shimizu, MD, PhD, Yoshihisa Yamano, MD, PhD, Kimito Kawahata, MD, PhD, Noboru Suzuki, MD, PhD"

Abstract \
Relapsing polychondritis (RP) is & multisystern disorder of cartilaginous tissues. Previously, we found that patients with respiratory
involverment and patients with auricular involvement were mutually exclusive in the RP cohort, which suggests a strong inverse
relationship between respiratory and auricular involvemment. Here, we examined the clinical manifestation patterns in a subgroup of
patients with respiratory involvement (R sulbgroup) and a subgroup of patients with auricular invelvement (A subgroup) and
investigated the clinical and laboratory characteristics of each subgroup.

There were 47 patients (19.7%) and 118 patients {49.4%) allocated to the R and A subgroups, respectively. Saddle nose deformity
and a progressive disease course were observed frequently in the R subgroup. Arthritis, conjunctivitis, and CNS involverment were
observed frequently in the A subgroup.

The remaining RP patients formed a third subgroup of patients that had both respiratory involvement and auricular involvernent.
We designated this subgroup as the O (overlap) subgroup, and 75 patients (31.4%} were allocated to the O subgroup. Disease
duration in the O subgroup {5.70+0.64 years) was significantly longer than that in the A subgroup (4.12 + 0.45 years) and relatively
longer than that in the R subgroup (4.80+0.63 years).

We found that cardiovascular involverment was maore predominant in the O subgroup than in the R and A subgroups. Higher
congentrations of serum matrix metalloproteinase (MMP)3 were observed in the © subgroup than in the R and A subgroups.

We measured serum MMP3 concentrations in another patient cohort including 22 newly recruited RP patients. MMP3
concentrations were significantly higher in the O subgroup (n=10} than those in the R subgroup {(n=6) and A subgroup (n=10}.

RP patients in the R and A subgroups had different characteristics from each other, and the overlap of respiratory and auricular
invalvement was an Important prognostic factor in patients with RP. Cardiovascular involvement was not observed in the R subgroup
in RP patients. The current study may provide insights into the classification and treatment of RP.

Abbreviations: A = auricular involvement, CNS = central nervous system, MDS = myeledysplastic syndrome, MMP3 = matrix
metalloproteinase-3, O = overlap, R = respiratory involvement, RP = relapsing polychondiitis.

Keywords: auricular involvernent, cardiovascular involvement, inflammation, relapsing polychondritis, respiratory involvement

1. Introduction

Relapsing polychondritis (RP) is a multisystem disotder
characterized by recurrent inflammation and degeneration of
cartilaginous tissues such as the ear, nose, joint, and respiratory
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tract.['’ RP may affect other proteoglycan rich organs such as the
eye, inner ear, heart, blood vessels, and kidney. !

We conducted an epidemioloFicalsurvey of 239 RP patients and
coltected clinical information.!?! We reported that respiratory
failure with pulmonary infection was a major cause of death in
patients with RP.!*! Although the incidence was lower than thatina
Caucasian study,® central nervous system (CNS) involvement,™
and cardiovascular system involvement'*! were important prog-
nostic factors in Japan. Cardiovascular involvement frequently
occurred with CNS, auricular, and kidney involvement.!”!

Frances et all®! reported that a relatively large number of
French RP patients (36.5%)} had chronic dermatitis, and these
patients suffered frequently from hematological disorders
(12.0%), especially myelodysplastic syndrome (MDS, 11.0%)
and connective tissue diseases (11.0%).

Our previous study showed that 32 RP patients (13.8%)
developed cutaneous manifestations and 5 patients (2.1%) had
MDS.I”! AlL § patients with MDS had cutancous manifestations.

Recently, the same French group reported that, using a cluster
analysis, 142 RP patents were characterized by three different
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The findings of musculoskeletal ultrasonography on primary Sjogren’s
syndrome patients in childhood with articular manifestations and the impact
of anti-cyclic citrullinated peptide antibody

Kosuke Shabana®, Nami Okamoto?, Yuko Sugita®, Keisuke Shindo?, Takuji Murata®, Hiroshi Tamai® and
Kenta Fujiwara®
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ABSTRACT :
Objective: We researched the findings of musculoskelatal ultrasound sonography (MSUS) on primary
Sjogren’s syndrome in childhood (pSS-C} with articular manifestations. The correlation of rheumatoid
factor (RF) and anti-cyclic citrullinated peptide antibody (ACPA) were investigated to evaluate the use-
fulnass of MSUS on their articular prognosis.

Method: The objective patients are pS5-C cases who visited our hospital complaining Joint pain and/
or joint swelling and for whom MSUS was performed.

Result: Eight patients included 6 female and 2 male, 5RF-positive patients and 3 ACPA- positive
patients. The mean age of onset was 11.1+3.0 years (352 physical joint findings and 284 MSUS find-
ings. The number of joints found dinical articular manifestations was 58/352 joints, and arthritis
detected by MSUS was 30/284 joints). In multivariate analysis, the odds ratio of clinical articular mani-
festations was significant high in RF-positivity (2.9, 95%Cl 1.5-6.2). The odds ratio of arthritis detected
by MSUS in ACPA-positivity was significant high (3.7, 95%Cl 1.5-11.6), although odds ratio in RF-posi-
tivity had no statistical significance and a similar trend was seen in odds ratios of subclinical arthritis
(4.9, 95%Cl 1.6-18.0).

Conclusion: It was indicated that MSUS is useful for pSs-C. ACPA-positive pSS-C patients have arthritis
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and subclinical arthritis more frequently than ACPA-negative patients.

Introduction

Sjogren’s syndrome is an autoimmune disease presenting
chronic inflammation of exocrine tissue including salivary
glands and lacrimal plands. The patients of Sjogren’s syn-
drome present xerophthalmia and xerostomia as a disease
progression. Additionally, ~40% of patients with primary
Sjogren’s syndrome (pSS) have extra-glandular manifesta-
tions [1], and articular manifestations are common extra-
glandular manifestations of pSS [2]. A few patients develop
their first symptom in childhood and the rate of pSS in
childhood (p8S-C) is reported to be 17.5% in all pSS
patients[3]. Generally, sicca symptoms become apparent
after the long course of inflammation on exocrine tissue
and are seldom seen in patients with pSS-C (35.0%) [3].
Therefore, systemic symptoms including fever, rash, fatigue
and the articular symptoms are observed more frequently
among pSS-C than pS§ in adults. Some patients with pSS-C
complain arthralgia and/or arthritis as their first manifest-
ation and we often need to distinguish them from juvenile
idiopathic arthritis (JIA) or other rheumatic diseases.
Musculoskeletal ultrasound sonography (MSUS} is a
noninvasive examination of joint and used for evaluation
of musculoskeletal tissue in various rheumatic diseases.

Particularly a number of studies have addressed that MSUS
with power Doppler (PD) is useful to detect active arthritis
in patients with rheumatoid arthritis and juvenile idiopathic
arthritis (JTA), It is identified that MSUS examination could
evaluate even subclinical arthritis [4-11]. However, there are
few studies on MSUS findings of pSS that was investigated
only in adult patients [12,13].

Rheumatoid factor (RF) and anti-cyclic citrullinated pep-
tide antibody (ACPA) are the items of the 2010 ACR/
EULAR classification criteria for rheumatoid arthritis (RA)
(14]. ACPA is also detected in 48% of RFE-positive polyar-
thritis patients of juvenile idiopathic arthritis (RF+ pJIA)
[15]. ACPA is regarded as a risk factor for early progression
of the joints destruction both in RA and RF 4 pJIA[l6]. RF
is detected in 36-74% [17,18] and ACPA is also detected in
3-10% [19-23] of pSS patients, despite the absence of RA
or JIA. It has been reported that RF-positive pSS patients
presented an increased prevalence of systemic complications
including articular manifestations [2,24]. On the other hand,
the studies on the correlation between 5§ and ACPA
addressed that the prevalence of synovitis did not differ in
pSS between patients with and without ACPA [21,22].
Moreover, ACPA in pSS is reported to have no association

CONTACLT Kosuke Shabana @ sbntem@mail.goo.nejp @ Departments of Pediatrics, Graduate School of Medicine, Osaka Medical College, 2-7 Daigaku-machi,
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Soluble CD163, a unique biomarker to evaluate the disease activity, exhibits
macrophage activation in systemic juvenile idiopathic arthritis
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ARTICLE INFO ABSTRACT

Keywords: This study aims to investigate the clinical significance of serum soluble CD163 (sCD163) levels as a predictor of
Soluble CD163 the disease activity of systemic juvenile idiopathic arthritis (s-JIA). In this study, we examined 63 patients with s-
SYS“;“"IC J“;enile idiopathic arthritis JIA, four with Epstein-Barr virus-induced hemophagocytic lymphohistiocytosis (EBV-HLH), and seven with
Tocilizumal

Kawasaki disease (KD), along with 14 healthy controls, We quantified serum cytokine levels (sCD163, neopterin,
IL-18, IL-6) by enzyme-linked immunosorbent assay and compared the results with the clinical features of s-JIA,
Serum sCD163 levels were significantly elevated in patients with s-JIA associated macrophage activation syn-
drome {MAS) and EBV-HLH compared to those in patients with acute-phase s-JIA and KD. In addition, serum
sCD163 levels profoundly increased with the progress of MAS and correlated positively with the disease activity
of s-JIA, even in patients receiving tocilizumab. Furthermore, serum sCD163 levels significantly decreased in the
inactive phase compared to those in the active phase and normalized in remission. The correlation between
macrophage activation and serum sCD163 levels might be a unique indicator of the disease activity and a
potential diagnostic laboratory criterion for clinical remission in patients with s-JIA, including those receiving

Macrephage activation syndrome

tocilizumab,

1, Introduction

Systemic juvenile idiopathic arthritis (s-JIA) is characterized by
chronic arthritis accompanied by high spiking fever and other systemic
symptoms, including salmon-pink evanescent rash, hepatosplenome-
galy, lymphadenopathy, and serositis [1]. A recent study investigating
the pathophysiology of s-JIA revealed that s-JIA is an auto-in-
flammatory condition (2]. It is possible that the aberrant induction of
proinflammatory cytokines such as IL-6, IL-1B, and IL-18 could be in-
volved in the pathogenesis of s-JIA and might also correlate with the
disease activity and secondary complications [2]. Furthermore, in-
adequate downregulation of the immune activation could be another
crucial pathological mechanism of s-JIA [2-4].

The macrophage lineage is categorized into two different subsets:
the classical M1 macrophages and the alternatively activated M2
macrophages. While M1 macrophages comprise the proinflammatory
subset, M2 macrophages resolve inflammatory responses, perform
scavenger functions, and promote tissue remodeling and repair [5]. In
addition, M2 macrophages play a role as hemophagocytic macrophages

in macrophage activation syndrome (MAS) [6], and resolve in-
flammatory responses in the pathogenesis of s-JIA {3].

The hemoglobin-haptoglobin scavenger receptor CD163 is a
monocyte/macrophage-restricted 130-kDa transmembrane protein of
the cysteine-rich scavenger receptor family [7,8]. The CD163 expres-
sion identifies M2 macrophages undergoing differentiation through the
alternative pathway related to enhanced phagocytic activity [9]. Upon
appropriate activation of the cells, the extracellular portion of CD163 is
shed from the cell surface in the form of soluble CD163 (sCD163).
Previously, extensive expansion of CD163* macrophages has been re-
ported in the bone marrow of a patient with MAS [6].

Reportedly, the serum sCD163 levels are a valuable diagnostic
marker in hemophagocytic syndromes and MAS [10,11]. We have
previously reported that serum sCD163 levels remained elevated even
in the inactive phase of s-JIA [4). However, the kinetics of the serum
sCD163 levels from the active phase to remission in s-JIA remains un-
clear, Furthermore, recent research has revealed that the expression of
inflammatory proteins such as C-reactive protein (CRP) is modified by
the treatment of IL-6 blocking in s-JIA [12]; however, whether sCD163

* Corresponding author at: Department of Pediatrics, School of Medicine, Institute of Medical, Pharmaceutical and Health Sciences, Kanazawa University, 13-1 Takaramachi, Kanazawa

920-8641, Japan.
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Validation of Classification Criteria of Macrophage
Activation Syndrome in Japanese Patients With
Systemic Juvenile Idiopathic Arthritis
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Objective. To validate whether the 2016 American College of Rheumatology/European League Against Rheumatism classi-
fication criteria of macrophage activation syndrome (MAS) complicating systemic juvenile idiopathic arthritis (JIA) is prac-
tical in the real world.

Methods. A combination of expert consensus and analysis of real patient data was conducted by a panel of 15 pediatric
rheumatologists. A total of 65 profiles comprised 18 patients with systemic JIA-associated MAS and 47 patients with
active systemic JIA without evidence of MAS. From these profiles, 10 patient data points for full-blown MAS, 11 patient
data points for MAS onset, and 47 patient data points for acute systemic JIA without MAS were evaluated.

Results. Evaluation of the classification criteria to discriminate full-blown MAS from acute systemic JIA without MAS
showed a sensitivity of 1,000 and specificity of 1.000 at the time of full-blown MAS. Sensitivity was 0.636 and specificity was
1.000 at the time of MAS onset. The number of measurement items that fulfilled the criteria increased in full-blown MAS
compared to that at MAS onset. At MAS onset, the positive rates of patients who met the criteria for platelet counts and
triglycerides were low, whereas those for aspartate aminotransferase were relatively high. At full-blown MAS, the number
of patients who met the criteria for each measurement item increased.

Conclusion. The classification criteria for MAS complicating systemic JIA had a very high diagnostic performance. How-
ever, the diagnostic sensitivity for MAS onset was relatively low. For the early diagnosis of MAS in systemic JIA, the
dynamics of lahoratory values during the course of MAS should be further investigated.

system dysfunction (1). MAS is a potentially life-threatening

Introduction disease, and thus, a timely and prompt diagnosis is essential

Macrophage activation syndrome (MAS) is a severe compli-
cation of systemic juvenile idiopathic arthritis (JIA), which is
clinically characterized by fever, hepatosplenomegaly, lymph-
adenopathy, depression of all 3 blood cell lines, deranged
liver function, intravascular coagulation, and central nervous
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to initiate life-saving treatment. However, it can be difficult to
distinguish MAS from systemic JIA flares, sepsis, or other
secondary hemophagocytic lymphohistiocytosis. Differentia-
tion of MAS from these conditions is essential for the selec-
tion of an appropriate therapeutic intervention in a timely
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Transient natural killer cell dysfunction associated with interleukin-18
overproduction in systemic juvenile idiopathic arthritis
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There is accumulating evidence for a key role of interleukin
(IL)-18 as a driver of systemic juvenile idiopathic arthritis
(s-JIA) and its life-threating complication, macrophage activa-
tion syndrome (MAS).! IL-18 is the most effective factor for
regulating natural killer (NK) cell activity., Although it aug-
ments the cytolytic activity of NK cells, exposure to high IL-18
concentration induces NK cell death.” NK cell dysfunction is a
characteristic feature of MAS. Although a defect in the [L-18
receptor [3 phosphorylation has been proposed,” the exact mech-
anism remains unclear. To test the hypothesis that exposure to
high IL-18 concentration, as a consequence of its overproduc-
tion in s-JIA, induces NK cell exhaustion and secondary tran-
sient NK cell dysfunction, we monitored changes in serum IL-
18 from the active phase to remission in s-JIA patients and
assessed NK cell activation in response to recombinant IE-18,
Four s-JIA patients and 10 healthy controls (HC) were enrolled.
The clinical characteristics of the s-JIA patients are listed in
Table S1. This study was approved by the institutional review
board of Kanazawa University, and informed consent was obtained
from all the participants. Whole blood was cultured for 2 h at
37°C with or without IL-18. Recombinant human IL-1§ (MBL,
Nagoya, Japan) was used at indicated concentrations in all in vitro
cell culture experiments. Monoclonal antibodies to CD36 and
CD69 were purchased from BD Biosciences (Franklin Lakes, NJ,
USA) and Beckman Coulter (Brea, CA, USA), respectively. Cells
were analyzed using FACSCalibur and CellQuest Pro (both from
BD Biosciences). NK cell activation was assessed according to
mean fluorescence intensity (MFEI) of surface CDG9 expression on
CD56" NK cells, Serum IL-18 was measured using a commercial
enzyme-linked immunosorbent assay (MBL, Nagoya, Japan). Cor-
relations were expressed using Spearman’s rank order correlation
coefficient. P < 0.05 was considered to be statistically significant.
As shown in Figures S1 and 82, NK cells from HC were
activated by IL-18 in a dose-dependent manner, wherecas NK
cell activation by IL-18 was impaired in active s-JIA patients.
NK cell activation by IL-18 was impaired in all four active s-
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JIA patients. Next, we assessed the change in MFI of CD69
expression on CD56% NK cells, after stimulation with 10 ng/
mL IL-18, defined as AMFI10, AMFI10 recovered in all four
s-JIA patients as serum IL-18 decreased in the inactive phase
(Fig. 1). There was a significant negative correlation between
AMFIT0 and serum IL-18 (r = —=0.9098, P < 0001; Fig. §3),
although the extent of recovery of NK cell response to IL-18
varied between the four s-JTA patients.

Decreased NK cytotoxic activity is associated with decreased
perforin expression on NK cells in some s-JIA patients,* but
most s-JIA patients have a defect in NK cytotoxic activity, indi-
cating the involvement of secondary effectors. IL-18 has been
shown to play a key role in the pathogenesis of both s-JIA and
MAS.! Recently, this was illustrated by the persistently elevated
IL-18 and recurrent MAS in patients with gain-of-function
mutations in the NLRC4 inflammasome.”

In the present study, NK cell activation by IL-18 was
impaired in patients with active s-JIA. Furthermore, NK cell acti-
vation was restored by exogenous IL-18 stimulation in patients
with s-JIA in whom serum IL-18 was decreased after starting
treatment. Furthermore, NK cell activation by IL-18 stimulation
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Fig. 1 Change in mean fluorescence intensity (MFI) of CD&9
expression on CD36" natural killer (NK) cells after stimulation with
10 ng/mL interleukin (IL)-18 in patients (a) 1, (b) 2, (¢) 3 and (d) 4
with systemic juvenile idiopathic arthritis (s-JIA). Blue line, active
phase of s-JIA; red and green lines, inactive phase of s-JIA at sev-
eral weeks and several months after starting treatments. rIL-18,
recombinant IL-18.
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Tanaka H, Fuku N. Role of selected polymorphisms in determin-
ing muscle fiber composition in Japanese men and women. J App!
Physiol 124: 1377-1384, 2018. First published January 18, 2018;
doi:10.1152/japplphysiol.00953.2017 —Genetic polymorphisms
and sex differences are suggested to affect muscle fiber composi-
tion; however, no study has investigated the effects of genetic
polymorphisms on muscle fiber composition with respect to sex
differences. Therefore, the present study examined the effects of
genetic polymorphisms on muscle fiber composition with respect
to sex differences in the Japanese population. The present study
included 211 healthy Japanese individuals (102 men and 109
women). Muscle biopsies were obtained from the vastus lateralis to
determine the proportion of myosin heavy chain (MHC) isoforms
(MHC-I, MHC-IIa, and MHC-IIx). Moreover, we analyzed polymor-
phisms in w-actinin-3 gene (ACTN3; rsi815739), angiotensin-
converting enzyme gene (ACE; rs4341), hypoxia-inducible factor 1 o
gene (rs1 1549465), vascular endothelial growth factor receptor 2 gene
(rs1870377), and angiotensin I[ receptor, type 2 gene (rs11091044),
by TagMan single-nucleotide polymorphism genotyping assays. The
proportion of MHC-I was 9.8% lower in men than in women, whereas
the proportion of MHC-Ila and MHC-IIx was higher in men than in
women {5.0 and 4.6%, respectively), Men with the ACTN3 RR + RX
genotype had a 4.8% higher proportion of MHC-IIx than those with
the ACTN3 XX genotype. Moreover, men with the ACE ID + DD
genotype had a 4.7% higher proportion of MHC-I than those with the
ACE Il genotype. Furthermore, a combined genotype of ACTNJ
R577X and ACE insertion/deletion (I/D) was significantly correlated
with the proportion of MHC-I {» = —0.23) and MHC-IIx (» = 0.27)
in men. In contrast, no significant correlation was observed between
the examined polymorphisms and muscle fiber composition in
women. These results suggest that the ACTN3 R377X and ACE /D
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polymorphisms independently affect the proportion of human skeletal
muscle fibers MHC-I and MHC-IIx in men but not in women.

NEW & NOTEWORTHY In men, the RR + RX genotype of the
a-actinin-3 gene (ACTN3) R577X polymorphism was associated with
a higher proportion of myosin heavy chain (MHC)-IIx. The ID -+ DD
genotype of the angiotensin-converting enzyme gene (ACE) insertion/
deletion (I/D) polymorphism, in contrast to a previous finding, was
associated with a higher proportion of MHC-I in men. In addition, the
combined genotype of these polymorphisms was correlated with the
proportion of MHC-I and MHC-IIx in men. Thus ACTV3 R577X and
ACE 1/D polymorphisms influence the muscle fiber composition in
Japanese men.

ACE; ACTN3; myosin heavy chain isoform; polymorphism; sex
difference

INTRODUCTION

Human skeletal muscles are composed of two main fiber
types, namely, types I and II; type II muscle fibers are further
divided into subgroups Ila and 1Ix (8). Type I fibers show high
resistance to fatigue and are suitable for endurance perfor-
mance, type Ila fibers are suitable for medium-term anaerobic
exercise, and type IIx fibers are suitable for short bursts of
strength and speed (5, 14). Type I fibers contain high levels of
oxidative enzymes and low levels of glycolytic enzymes,
whereas type IIx fibers contain high levels of glycolytic en-
zymes and low levels of oxidative enzymes; in contrast, the
properties of type Ila fibers are intermediate to those of types
I and IIx fibers (11). Simoneau and Bouchard (38) reported
large, interindividual differences in the fiber-type composition
of human skeletal muscle (i.e., 15-85% type I fibers, 5-77%
type la, 0—44% type IIx) in healthy individuals. This variation
in the composition of skeletal muscle fibers partly explains the
marked difference in the physical performance of individuals,
such as endurance running performance (32, 49), and ocecur-
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Background. Medical decision-making is difficult when information is limited due to
its rareness. For example, there are two treatment options for patients affected by a rare
disease with high lethality. The information about both treatment effects is unavailable
or very limited. Patients are inclined to accept one of the interventions rather than
waiting for death, but they are reluctant to be assigned the inferior one. While a single
patient selects one treatment that seems better based on the limited information, he or
she loses the chance to select the other treatment, which may be the better option. This
is the so-called dilemma between exploitation {enjoying the benefits of using current
knowledge) and exploration (taking the risk to obtain new knowledge). In clinical
settings, the statistical advice for individual patients seems to be the maximum expected
success rate or something equivalent and patients’ selections tend to be homogeneous,
which does not solve the dilemma. In this study, our aim is to investigate the effects of
the heterogeneity of decision-makers in the decision process.

Methods. Here, we proposed a decision strategy that introduced the heterogeneity
of decision-makers by considering patients’ self-decisions where the patients’ hetero-
geneous attitudes towards the treatment are integrated into the probabilistic utility
function based on the Beta Bayesian posterior. Based on the context of two-armed
bandit treatment options with limited information, we compared the overall success
rate of treatment between our heterogeneous decision strategy and a homogeneous
decision strategy that is defined to select the treatment with the largest posterior mean.
Results. The heterogeneity of decision-makers in a population improved the overall
benefit of treatment under some conditions,

Discussion. In clinical settings, there exists heterogeneity of decision-making among
patients. Qur study investigated a targeting strategy by respecting the self-decision of
all individuals and found that the heterogeneity of decision-making can improve the
overall benefit under some conditions. In addition, this outperformance may suggest
that heterogeneity of decision-making is of importance to human beings. Besides
the ethical merit, our findings provide meaningful ideas for better strategies towards
decision-making dilemmas in clinical settings for rare diseases or cases where only
limited information is available. Furthermore, it is suggested to investigate the effects
of heterogeneity of decision-making in other fashions, such as genetic heterogeneity
and phenotypic heterogeneity.

How to cite this article Wang and Yamada (2018), In silico study of medical decision-making for rare diseases: heterogeneity of decision-
makers in a population improves overall benefit. Peer] 6:e5677; DOI 10.7717/peerj.5677
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Disease activity, treatment and long-term prognosis of adult juvenile idiopathic
arthritis patients compared with rheumatoid arthritis patients
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ABSTRACT

ARTICLE HISTORY

Objective: To evaluate the difference between adult juvenile idiopathic arthritis (JIA, starting at
<16 years) and rheumatold arthritis (RA}.

Methods: Data on 128 adult JIA patients were from the National Database of Rheumatic Diseases in
Japan (NinJa), 2014, divided into 4 groups by period of disease onset (Group 1; 2000-2013, n=32;
Group 2: 1981-1995, n=32; Group 3: 1966-1980, n=231; Group 4 ~1965, n=133). Disease activity,
treatment and long-term prognosis of adult JIA patients were compared with RA patients matched for
sex- and disease duration in each era.

Results: In Groups 1 and 2, adult JIA patients had significantly lower clinical disease activity indices
(CDAD (Group 1: adult JIA 1.5 [0.4-69]-vs-RA 5.3 [25-10.3), p=.001, Group 2: 26 [0.6-9.0]-vs-6.9
[3.5-11.0], p=.001, shown as median [quartile range], p-value, respectively), and had higher CDAI
remission rates than RA patients (Group 1: 54.8%-vs-282%, p=.002, Group 2: 51.7%-vs-17.0%,
p <.001). More adult JIA than RA patients in Group 1 used biologics (62.5%-vs-24.7%, p < .001).
However, there were no adult JIA-vs-RA differences in joint destruction and physical function in
any group.

Conclusions: Adult rheumatologists must recognize that adult JIA patients are different from RA

Recelved 8 August 2018
Accepted 16 November 2018

KEYWORDS

Transition; adult Juvenile
idiopathic arthritis (JIA);
rheumatoid arthritis (RA)

patients even when disease duration is the same.

Introduction

Juvenile idiopathic arthritis (JIA) is the most common form
of arthritis in children, JIA is of unknown aeticlogy, begin-
ning before the 16th birthday and persisting for at least
6 weeks [1]. Recently, treatment of JIA has been improved
by employing biological therapies, as in rheumatoid arthritis
(RA). Advances in pediatric medicine have resulted in
increased numbers of adult patients who had childhood-
onset chronic disease [2]. However, long-term follow-up
data in other countries showed that JIA is still ongoing in
34-50% of JIA patients after they reach adulthood [3.,4].
Therefore, a seamless transition in medical care from ado-
lescence to adulthood (i.e. transitional care) is important
[5.6]. However, adult rheumatologists who take over the
care of adult JIA patients commonly have little knowledge
of the pathogenesis, treatment and characteristics of JIA [7].
Moreover, it is unclear whether adult JTA patients should be
treated similarly to RA patients {8]. To provide appropriate
medical care, we should establish evidence-based manage-
ment strategies for adult JTA.

In the pre-biologics era, only one study comparing the
prognosis of JIA and RA has been published [9]. That study,

which dealt with disease subtypes and the presence of anti-
body, indicated that oligoarticular JIA had the best outcome
according to radiographic changes, whereas seropositive RA
had the worst [9]. However, little evidence is available with
regard to the difference in prognosis between adult JIA and
RA in the biologics era. Although the long-term prognosis
of JIA still requires elucidation, to the best of our know-
ledge, there are no large databases on adult JIA patients in
Japan which could be explored for this purpose. For this
reason, here we extracted data on adult JIA patients (defined
as onset at <16 years of age) who were registered in the RA
database as ‘oligoarticular JIA (oligoarthritis) or polyarticu-
lar JIA (polyarthritis)’. We then compared their current sta-
tus and prognosis with RA patients (defined as starting at
Z16 years of age) who had the same disease duration.

The National Database of Rheumatic Diseases in Japan
(NinJa) was established in 2002 to reveal trends and prob-
lems associated with RA [10]. Nationwide, attending physi-
cians in multiple centres register patients diagnosed with
RA in this database, which includes disease activity, drug
use, physical function, joint outcome and other data which
are collected annually. Adult JTA patients (oligoarthritis or

CONTACT Takumi Matsumoto @ matsumoto.rheu@tmd.acjp e Department of Lifetime Clinical Immunology, Graduate School of Medical and Dental Sciences,
Tokyo Medical and Dental University, 1-3-45 Yushima, Bunkyo-ku Tokyo 113-8519, Japan
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Proposal for the development of biologics in pediatric rheumatology
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Ahstract [n order to assess the development, approval and early introduction inte clinical practice of biologics in the pediatric
field, we herein describe the current status of the development to approval of biologics as anti-rheumatic agents for
children in Japan, discuss the present problems and provide a proposal for the future. It has become apparent that the
duration of the review period required for the preparation of clinical trials and Pharmaceuticals and Medical Devices
Agency approval is clearly reduced compared with the past. Thus, it was speculated that a rate-limiting step in the
process from development to approval was the duration of clinical trials from start to end. Hence, we focused on
the following key words with regard to promotion of the development of biolegics and their early practical use:

“registry”, “centralization”, and “global cooperation™, all of which are related to the reduction of duration of a clinical
trial, In conclusion, to reduce the duration of a clinical trial, it is essential to complete a world-scale registry system

by developing the registry system established by the Pediatric Rheumatology Association of Japan. The next step is

then to carefully plan to participate in the international network using the world-scale registry system, and develop
global cooperative trials in which we can ensure a sufficient number of entries from Japan. :

Key words biologic, centralization, international cooperation, pediatric theumatology, registry,

Rheumatic diseases in childhood are regarded as incurable
even now, and their pathogenesis has not been clarified. These
are serious diseases that fulfill the following four conditions:
(i) the pathogenesis has not been clarified; (i) the therapeutic
method has not been established; (iii) they are rare; and (iv)
they need long-term medical treatment. Pediatric rheumatic
diseases are systemic inflammatory diseases involving autoin-
flammation and autoimmunization, and their medication and
treatment have dramatically advanced due to marked progress
in diagnostic technology in inflammatory science and rheuma-
tology. Therefore, favorable outcomes in the inflammatory
state are expected without carrying over organ failure to adult-
hood if the principles of early diagnosis and early therapeutic
intervention are maintained, and it is not toe much to say that
the advent of biologics facilitated this improvement. In the
pediatric rheumatology field, four biologics (tocilizumab, etan-
ercept, adalimumab and palivizumab) were approved in Japan
by June 2017. In particular, new approval for pediatric
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indications for tocilizumab, etanercept and adalimumab — anti-
rheumatic agents — has greatly changed medical treatment in
the pediatric rheumatology field, by which many clinicians
have realized that treatment has changed from care to cure.’

In this article, to assess the development, approval and
early introduction into clinical practice of biologics in the
pediatric field, we herein describe the cumrent status of the
development to approval of biologics as anti-rheumatic agents
for children in Japan, discuss the present problems and
provide a proposal for the future,

Positioning of biologics as anti-rheumatic agents
for children in Japan

In the early first decade of the 2000s, the major freatment for
systemic-onset juvenile idiopathic arthritis (JIA) was steroid,
and that for polyarticular JIA was methotrexate (MTX).2 It
was recognized, however, that 30-40% of pediatric patients
did not respond to these treatments, nor did their symptoms
casily resolve.!

Recently, indications for the use of biologics have been
described according to guidelines for initial treatment™* and
guidelines for the use of biological preparations.” Namely,
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Adult idiopathic inflammatory myopathies (polymyositis/dermatomyositis)
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Abstract

Idiopathic inflammatory myopathies (IIMs) are one of the skeletomuscular disorders,
caused by aberrant auteimmunity against the muscles, Adult IIMs are classified into the
following four groups: dermatompyositis (DM), amyopathic DM, polymyositis (PM)/
immune-medaited necrotizing myopathy and inclusion body myositis, based on the
European League Against Rheumatism/American College of Rheumatology
Classification Criteria, Patients with PM/DM often have complications such as arthritis,
cardiomyopathy, interstitial lung disease and malignancy. The measurement of myositis-
specific autoantibodies (MSAs) is highly useful for predicting the occurrence of those
complications associated with PM/DM, treatment response and prognosis. Therefore,
physicias should determine the therapeutic strategy for PM/DM, taking the finding

regarding MSAs into account.

Key words: dermatomyositis, polymyositis, myositis-specific autoantibody
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Sjégren’s syndrome in pediatric age
. Minako Tomiita
Department of Pediatrics, Shimoshizu National Hospital

Abstract

Sjbgren’s syndrome (SS} is a systemic inflammatory disease with exocrinopathy
characterized by xerostomia and xerophthalmia. It is thought to be rare in children,
however, in Japan, it is the 4th major disease among the pediatric rheumatic diseases.
Most pediatric patients with SS do not complain about sicca symptoms, which is the
reason for under diagnosis of SS in this age group. The Japanese Society of Sjégren's
Syndrome and the Pediatric Rheumatology Association in Japan made “The guidance for
diagnosis of SS in children” together. Pediatric patienis who have either symptoms or
laboratory findings which suspect SS should be examined for immunological abnormality
and damage of lacrimal glands and salivary glands. After those examinations, according to
the scoring system, the patients will be classified into definite SS, probable SS, possible SS,
needs follow-up or possibly non-SS. We should follow-up the patients with SS for a long
time, because in those patients, extra-glandular manifestations will happen suddenly and
glandular involvements progress gradually.

Key words: extra-glandular manifestations, recurrent swelling of the parotid gland,
the guidance for diagnosis of SS in children
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