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Abstract

Objective: The presence of anti-UT RNP antibodies (Abs) is critical for diagnosing MCTD. The aim of this study is to evaluate the clinical rele-
vance of anti-survival motor neuron (SMN) complex Abs, which often coexist with anti-U1 RNP Abs.

Methods: A total of 158 newly diagnosed consecutive cases of SLE, SSc or MCTD with anti-U1 RNP Abs were enrolled in this multicentre obser-
vational study between April 2014 and August 2022. Serum anti-SMN complex Abs were screened by immunoprecipitation of *°S-methionine-la-
belled cell extracts, and associations between anti-SMN complex Abs positivity and clinical characteristics were analysed.

Results: Anti-SMN complex Abs were detected in 36% of MCTD patients, which was significantly higher than that in SLE (8%) or SSc (12%).
Among MCTD patients classified based on the combination of the clinical features of SLE, SSc and idiopathic inflammatory myopathies, anti-
SMN complex Abs showed the highest prevalence in a subset with clinical features of all three components. Anti-SMN complex Abs—positive
MCTD had a higher prevalence of pulmonary arterial hypertension (PAH) and interstitial lung disease (ILD), which are related to poor prognosis,
than negative patients. Moreover, all three cases of death within 1year of the treatment were positive for anti-SMN complex Abs.

Conclusions: Anti-SMN complex Abs is the first biomarker of a typical subset of MCTD which bears organ damages such as PAH and ILD.

Keywords: mixed connective tissue disease, autoantibodies, SMN complex, pulmonary arterial hypertension

Rheumatology key messages

¢ Anti-SMIN complex Abs were detected in 36% of MCTD patients, which was higher than SLE and SSc who are positive for anti-U1 RNP
Abs.

* Anti-SMIN complex Abs were associated with typical MCTD that had clinical features of all three components of SLE, SSc and [IM.

¢ Anti-SMN complex Abs—positive MCTD patients had higher prevalence of PAH and ILD.

Introduction

In autoimmune diseases, detection of characteristic autoantibod- precision med¥c1.ne, Wthh aims to .Stfatlf}’ patients based on spe-
ies is clinically useful for diagnosis, prediction of organ involve- cific characteristics or biomarkers in order to optimize treatment
ment and prognosis, and identifying a subset of patients with outcomes [.1]- ) ‘ .

unique clinical features. Furthermore, the identification of spe- MCTD is an autoimmune disease characterized by overlap-

cific autoantibodies has the potential to contribute to the field of ~ PINg clinical features of SLE, SSc and idiopathic inflammatory
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myopathies (IIM) [2—4]. MCTD can be complicated by systemic
organ involvement, notably, pulmonary arterial hypertension
(PAH) and interstitial lung disease (ILD), which can affect mor-
bidity and mortality [5-9].

Positive anti-Ul RNP antibodies (Abs) is considered the
mandatory immunological manifestation in the classification/
diagnostic criteria of MCTD and essential for the diagnosis of
MCTD [10-12]. However, anti-Ul RNP Abs are also ob-
served in other diseases, such as SLE and SSc; thus, their spe-
cificity and positive predictive value for MCTD diagnosis are
not high [10]. Positive anti-U1 RNP Abs is associated with
PAH and ILD in SLE and other rheumatic diseases [13], how-
ever it cannot serve as a useful marker to predict complica-
tions in MCTD because all MCTD patients are positive. Early
identification of patients with a poor prognosis would be ben-
eficial, however currently, there is no available biomarker to
predict the presence of PAH or ILD and an unfavourable out-
come in MCTD.

Previous studies have reported the detection of anti-survival
of motor neuron (SMN) complex Abs in several patients with
IIM/SSc overlap syndrome [14, 15]. A case report also docu-
mented the coexistence of IIM with anti-SMN complex Abs
and anti-U1 RNP Abs [16]. Moreover, in our preliminary
study [17], it was found that around 25% of the cases positive
for anti-U1 RNP Abs also tested positive for anti-SMN com-
plex Abs. These findings suggested the potential of anti-SMN
complex Abs as a new marker in patients with MCTD. If
anti-SMN complex Abs serve as beneficial indicators for or-
gan manifestation and prognosis prediction, they will aid in
comprehending the aetiology of MCTD.

Here, a comprehensive screening of autoantibodies was
performed by immunoprecipitation of sera from patients with
autoimmune diseases. This study evaluated the clinical signifi-
cance of anti-SMN complex Abs in 158 consecutively hospi-
talized patients who were positive for anti-Ul RNP Abs,
encompassing those diagnosed with MCTD and those with
SLE or SSc¢ who were not diagnosed with MCTD.

Patients and methods
Patients

This multicentre (University of Occupational and Environmental
Health, Japan, Wakamatsu Hospital of the University of
Occupational and Environmental Health, Kitakyushu General
Hospital, Fukuoka Yutaka Central Hospital, and Tobata
General Hospital) observational study included 158 newly diag-
nosed and previously untreated consecutive cases with anti-U1
RNP Abs who consented to participate in the study between
April 2014 and August 2022. MCTD patients were diagnosed
based on the diagnostic criteria for MCTD 2004 issued by the
Japan research committee of the Ministry of Health, Labour
and Welfare (MHLW) for systemic autoimmune diseases (the
Kasukawa criteria) (Supplementary Table S1, available at
Rheumatology online) between April 2014 and December 2019,
and based on the revised diagnostic criteria for MCTD 2019 is-
sued by the Japan research committee of MHLW in Japan (here-
after, 2019 diagnostic criteria for MCTD) [18] for January 2020
onwards. All patients (7= 67) with MCTD in the present study
fulfilled the 2019 diagnostic criteria for MCTD, in which both
sensitivity (90.6%) and specificity (98.4%) were higher than
those of other previously published diagnostic criteria [18]. This
study also included the following anti-Ul RNP Abs-positive
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controls who were diagnosed during the same period: 74
patients with SLE who fulfilled the 2012 SLICC classification
criteria [19] and 17 patients with SS¢ who fulfilled the ACR/
EULAR 2013 classification criteria [20]. Patients who were diag-
nosed as overlap syndrome by having two or three of SLE, SSc
and IIM were excluded.

This study was approved by the ethics review board of the
University of Occupational and Environmental Health
(UMIN ID 000014293) based on a study on rheumatic CTD
with the objectives of performing quantitative evaluation us-
ing nailfold videocapillaroscopy (NVC), cell surface antigens,
autoantibodies and skin biopsy, and elucidating the pathol-
ogy (SCORPION study). A signed informed consent was
obtained from all subjects in accordance with the Declaration
of Helsinki and its subsequent modifications.

Clinical evaluation

In this study, disease duration was defined as time from the
first manifestation related to MCTD other than RP. The clini-
cal and laboratory parameters selected for evaluation were
mainly those included in the 2019 diagnostic criteria for
MCTD [18]. The occurrence of RP was listed as a common
manifestation. PAH and aseptic meningitis were included as
characteristic organ involvement. With regard to overlapping
manifestations, SLE-like manifestations included polyarthri-
tis, lymphadenopathy, facial erythema, pericarditis or pleuri-
tis, cytopenia (leukocytes <4000/uL or thrombocytes
<1.0 x 10%/pL). SSc-like manifestations included skin thicken-
ing (sclerodactyly and high modified Rodnan skin score >4
points) and interstitial lung disease (ILD). High-resolution CT
was used for assessment of ILD in all patients; ILD was
diagnosed based on the presence of interstitial opacities on
high-resolution CT images. [IM-like manifestations included
muscle weakness (Manual Muscle Testing <4 out of 5), high
serum levels of creatine kinase (>248 U/l) and myogenic ab-
normalities on the electromyogram. The other parameters in-
cluded fever (>37.5°C), dyspnoea, nephritis, high levels of
CRP (>0.3 mg/dl), elevated ESR (>15 mm/h) and hypergam-
maglobulinemia (IgG >1700 mg/dl), and hypocomplemente-
mia (CHS50 <30 U/ml). The NVC scleroderma patterns were
defined based on the ‘Fast Track algorithm’ and the standard-
ized description of capillaroscopic characteristics, proposed
by the EULAR study group on microcirculation in rheumatic
diseases [21-23]. According to the proposals of the 6th
World Symposium on Pulmonary Hypertension and 2022
ESC/ERS guidelines for the diagnosis and treatment of pulmo-
nary hypertension [24, 25], PAH was diagnosed based on the
mean pulmonary artery pressure of >20 mmHg, pulmonary
capillary wedge pressure of <15 mmHg and pulmonary vas-
cular resistance >2 wood units, as measured by right heart
catheterization. Antibodies to Ro52/TRIM21 (tripartite
motif-containing 21) were tested by ELISA, as previously de-
scribed [26], while the measurement of other autoantibodies
was performed at the hospital laboratory.

Detection of anti-SMN complex antibodies

Autoantibodies in sera were also screened by immunoprecipi-
tation using >°S-methionine/cysteine-labelled K562 cell
extracts [27]. Samples were analysed on 13% and 8% acryl-
amide gels to fractionate components of snRNPs and SMN
complex [28, 29] and other proteins. Specificity of the autoan-
tibodies was determined using previously described reference
sera. The presence of Abs to SMN complex was defined by

€202 1snBny 2o uo 1sanb Aq 7£5TZZ./TrEpeay/ABojorewnayl/c60T 0T/I0p/a|o1ue-a0ueApe/ABojorewnay/wod dno olwapeae//:sdiy woi) papeojumod


https://academic.oup.com/rheumatology/article-lookup/doi/10.1093/rheumatology/kead341#supplementary-data

Anti-SMN Abs for MCTD

the presence of SMN and Gemin 3 and 4 proteins as previ-
ously described [28]. Gemin 5 was also detected by some, but
not all, sera that immunoprecipitated SMN, Gemin 3 and
Gemin 4. Thus, Gemin 5 was not included to define the pres-
ence of anti-SMN complex Abs.

Supplementary Fig. S1 (available at Rbheumatology online)
shows the representative immunoprecipitation using sera
from nine patients with MCTD. From the left, the immuno-
precipitation patterns of anti-SMN mouse mAbs and human
serum with monospecific anti-SMN complex Abs. Lanes 1-9
are sera from patients with MCTD and normal human serum.
All sera from patients with MCTD showed strong immuno-
precipitation of all components of U1 RNP, from U1-70k to
G proteins. In addition, sera in Lanes 1-6 demonstrated
strong immunoprecipitation of components of the SMN com-
plex, SMN, Gemin 3 and 4, and were considered positive for
anti-SMN complex Abs; further, in some cases Gemin 5 also
was immunoprecipitated. In contrast, sera in Lanes 7-9
showed immunoprecipitation of Ul RNP, but not the SMN
complex.

Clinical outcome
Clinical outcome for 60 patients with MCTD were analysed
after 1year of the intervention, excluding patients who were
not followed-up for 1year or were transferred to other hospi-
tals (n=7). The cause of death was determined by reviewing
the medical records.

Statistical analysis

Data are expressed as median (interquartile range) or number
(%). Differences among groups were compared using Mann—
Whitney U test, #-test, Fisher’s exact test. Univariate analysis
and logistic regression analysis were used to identify indepen-
dent factors associated with PAH and ILD. For survival
analysis (clinical outcome), P-values were determined using a
Log-rank test. All reported P-values are two-sided and are not
adjusted for multiple testing. The level of significance was set
at P<0.05. All analyses were conducted using JMP version
11.0 software (SAS Institute Inc., Cary, NC, USA).

Results

Basic clinical characteristics

In total, 67 patients with MCTD, 74 patients with anti-U1
RNP Abs-positive SLE and 17 patients with anti-U1 RNP
Abs—positive SSc participated in this study (Supplementary
Table S2, available at Rbeumatology online). All patients in
this study were newly diagnosed cases and had not received
treatment with glucocorticoid (GC) or immunosuppressants.
The mean age of the patients with MCTD was 49.6 years and
most of them were women (91%). The median duration of
disease was 0.7years. All patients had RP; 24% of the
patients had PAH, 49% had cytopenia, 61% had ILD and
13% had muscle weakness. When the disease types were clas-
sified based on the combination of manifestations, the SLE-
like + SSc-like type was the most common (64%), followed
by the SLE-like + SSc-like + [IM-like type (25%).

Compared with patients with SLE, patients with MCTD
were more likely to have RP and less likely to have facial ery-
thema, cytopenia, nephritis and hypocomplementemia.
Compared with patients with SSc, patients with MCTD were
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more likely to have fever or hypergammaglobulinemia, with
no difference in the prevalence of RP.

Prevalence of anti-SMN complex antibodies in
MCTD

The prevalence of anti-SMN complex Abs in patients with
MCTD was 36% (24/67 patients; Fig. 1A and Supplementary
Table S3, available at Rheumatology online). This was signifi-
cantly higher than those in patients with SLE (8%, 6/74) and
SSc (12%, 2/17; P<0.001 and P=0.078, respectively). The
prevalences of other autoantibodies were as follows: anti-U1
RNP Abs were detected in all patients with MCTD and high lev-
els (>550 U/ml) were recorded in 88% of MCTD patients,
which is significantly higher than those in SLE and SSc patients
(43% and 41%, respectively, P < 0.001). SLE-specific autoanti-
bodies, anti-Sm Abs (MCTD: 19%, SLE: 61%) and anti-ds
DNA Abs (MCTD: 2%, SLE: 57%), were more prevalent in
patients with SLE, and SSc-specific autoantibodies, anti-
centromere Abs (MCTD: 6%, SSc: 24%) and anti-Scl-70 Abs
(MCTD: 0%, SSc: 12%), were more prevalent in patients with
SSc. When encountering patients positive for anti-Sm Abs, cau-
tion should be exercised in making a diagnosis of MCTD. In
this study, among the MCTD cases (= 13) positive for anti-Sm
Abs, more than half had antibodies levels below 25 U/ml, with a
median (interquartile range) of 22.7 (13.1-64.0). In contrast,
more than half of the lupus patients (#=45) had anti-Sm anti-
bodies levels exceeding 120 U/ml.

Furthermore, when disease types were classified based on
the combination of overlapping manifestations, more than
half (54%) of the anti-SMN complex Abs—positive patients
had clinical features of all three components of SLE-, SSc- and
IIM-like. Conversely, the proportion of patients exhibiting all
three components was low among those without anti-SMN
complex Abs (9%). In contrast, the proportion of patients
with all three components was not correlated with the titre of
anti-U1 RNP Abs (Fig. 1B).

Association between anti-SMN complex antibodies
and clinical/laboratory findings in patients with
MCTD

The clinical significance of anti-SMN complex Abs was then
examined. The clinical characteristics of anti-SMN Abs—posi-
tive (n=23) and —negative (n=44) patients are summarized
in Fig. 2 and Supplementary Table S2, available at
Rheumatology online. Anti-SMN complex Abs—positive
patients were characterized by a higher prevalence of PAH
(57% vs 7%, P <0.001, odds ratio 17.8), scleroderma pat-
tern in nailfold videocapillaroscopy (71% vs 26%, P < 0.001,
odds ratio 7.3) and ILD (87% vs 46%, P =0.001, odds ratio
8.0). Patients positive for anti-SMN complex Abs had a
higher prevalence of either PAH or ILD (96%, 23/24) com-
pared with patients with high levels of anti-U1 RNP Abs posi-
tive (61%, 36/59) (Fig. 3).

To identify independent factors associated with PAH and
ILD, we conducted univariate and multivariate analyses using
various laboratory parameters such as CRP, ESR, IgG, CHS50,
anti-Ul RNP Abs (high level positive), anti-Sm Abs, anti-SS-A
Abs, anti-SS-B Abs, anti-Ro52 Abs and anti-SMN complex Abs.
In the univariate analysis, we found significant associations be-
tween PAH and the presence of anti-SS-A Abs (P < 0.001), anti-
SS-B Abs (P=10.002) and anti-SMN complex Abs (P < 0.001).
Logistic regression analysis further confirmed that anti-SMN
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Figure 1. Prevalence of anti-SMN complex Abs in each disease and overlapping manifestations in MCTD patients with anti-SMN complex Abs. (A) The
prevalence of anti-SMN complex Abs, anti-Sm Abs, anti-ds DNA Abs, anti-centromere Abs, anti-Ro60 Abs and anti-Ro52 Abs in patients with MCTD, SLE
and SSc is shown. (B) The relationship between anti-SMN complex Abs and the overlapping manifestations is depicted in the Venn diagram. P-values are
for MCTD vs SLE and SSc, as determined by Fisher’s exact test. *P< 0.05, **P<0.01 and ***P < 0.001. SMN: survival of motor neuron; Abs:

antibodies; IIM: idiopathic inflammatory myopathies

complex Abs exhibited the strongest independent association
with PAH (P=0.005). Regarding ILD, univariate analysis
revealed significant differences in elevated ESR (P=0.043) and
positivity of anti-SMN complex Abs (P < 0.001). Subsequent
multivariate analysis identified anti-SMN complex Abs positivity
as the most relevant factor for ILD (P = 0.004).

With regard to the relationship with other autoantibodies,
anti-SMN complex Abs—positive patients showed a significantly
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higher prevalence of anti-SS-A/Ro60 Abs (70% vs 36%,
P=0.01).

Clinical outcome in patients with MCTD with anti-
SMN complex antibodies

Finally, the clinical outcome of MCTD patients (7= 60) who
were followed for at least 1year by August 2022 was
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Figure 2. Anti-SMN complex Abs (anti-SMN) and clinical/laboratory findings in patients with MCTD. P-values were determined using Fisher's exact test, t-
test or Mann-Whitney test. Values highlighted in bold indicate statistical significance (P < 0.05). SMN: survival of motor neuron; Abs: antibodies; TR-PG:

tricuspid regurgitation pressure gradient; CK: creatine kinase

compared according to anti-SMN complex Abs status
(Fig. 4). In terms of initial treatment, the percentage of
patients receiving high-dose GC therapy in anti-SMN com-
plex Abs— positive patients was higher than that in negative
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patients (73% wvs 34%, P=0.007; Fig. 4A). Regarding the
probability of survival, all anti-SMN complex Abs—negative
patients were alive, whereas three anti-SMN complex Abs—
positive patients died, resulting in a lower survival rate among
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Figure 3. Relationship between anti-SMN complex Abs and PAH/ILD in patients with MCTD. Red dots represent cases that meet the criteria for PAH,
while violet dots indicate cases of ‘PH associated with ILD’, which includes cases with a pulmonary function test showing %FVC <70%. SMN: survival
motor neuron; Abs: antibodies; PAH: pulmonary arterial hypertension; ILD: Interstitial lung disease; FVC: forced vital capacity

Figure 4. Comparison of initial treatment and survival probability in MCTD
patients with and without anti-SMN complex antibodies. (A) The
comparison of the percentage of patients receiving high-dose GC therapy
as initial treatment is shown for both anti-U1 RNP Abs high-level and low-
level patients, as well as for anti-SMN complex Abs—positive and -
negative patients. (B) Kaplan—Meier analysis reveals differences in
survival probabilities between MCTD patients with and without anti-SMN
complex Abs. P-values were determined using a Log-rank test. SMN:
survival of motor neuron; Abs: antibodies; GC: glucocorticoid
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anti-SMN complex Abs—positive patients (86% wvs 100%,
P=0.014, Fig. 4B). The cause of death was exacerbation of
PAH or heart failure in two patients and severe infection asso-
ciated with immunosuppressive therapy in one patient.

Discussion

Anti-U1 RNP Abs positivity is essential for the diagnosis of
MCTD, however its presence does not necessarily indicate or-
gan involvement in the disease. In the present study, we per-
formed comprehensive analysis of autoantibodies in sera from
patients with newly diagnosed MCTD. Our results revealed
the three major clinical significances of anti-SMN complex
Abs in patients with MCTD as follows.

First, the prevalence of anti-SMN complex Abs in patients
with MCTD was higher than that in anti-U1 RNP Abs—posi-
tive patients with SLE or SSc. The presence of anti-SMN com-
plex Abs in patients with anti-U1 RNP Abs might be a helpful
marker to diagnose MCTD.

Second, anti-SMN complex Abs—positive MCTD patients
had a higher prevalence of a subset with clinical features of all
three diseases (SLE, SSc and IIMs) which we named ‘typical’
MCTD.

Finally, anti-SMN complex Abs—positive MCTD patients
had higher prevalences of PAH and ILD and had poorer prog-
nosis than anti-SMN complex Abs-negative patients. This
study suggests that the presence of anti-SMN complex Abs
might be a novel biomarker for severe PAH and ILD in
MCTD. These findings are summarized in the graphical ab-
stract, which represents MCTD cases with positive anti-SMN
complex Abs (Fig. 5).

Previous data on autoantibodies other than anti-U1 RNP
Abs in MCTD are limited. In the Norwegian nationwide co-
hort, anti-Ro52 Abs were associated with ILD activity in
patients with MCTD [9, 30]. In the present study, comprehen-
sive analysis using immunoprecipitation and ELISA demon-
strated that anti-SMN complex Abs positivity was more
important in the MCTD disease entity than the presence of
high levels of anti-U1 RNP Abs or anti-Ro52 Abs.

The ANA pattern can be helpful in clinical practice for identi-
fying the presence of specific antibodies. Immunofluorescence
staining pattern of anti-SMN complex antibodies is Cajal body
staining (AC-7, few nuclear dots) [14]. However, identifying
Cajal body staining in the presence of strong coarse speckled
pattern by anti-U1 RNP Abs will be very difficult. The establish-
ment of a simpler ELISA-based quantification method is
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Figure 5. The graphical abstract of this study. SMN: survival motor neuron; Abs: antibodies; PAH: pulmonary arterial hypertension; ILD: Interstitial lung

disease; NVC: nailfold video capillaroscopy; SD: scleroderma

anticipated to facilitate the detection and quantification of anti-
SMN complex Abs.

Our study has several limitations. In eukaryotic cells, the
SMN complex plays a key role in the assembly of snRNPs
(U1 RNP, Sm) [14, 31]. However, the biologic significance of
the SMN complex (SMN + Gemin 2-7) in the pathogenesis
of MCTD remains unknown. Next, anti-SMN complex Abs
can only be identified by immunoprecipitation, hence it was
unfeasible to measure the titre of anti-SMN complex Abs.
Finally, anti-SMN complex Abs could highlight a group of
special clinical interest but further investigations are needed
to prove clinical significance considering therapeutic choices
and outcomes.

Despite these limitations, this is the first report to examine
the clinical significance of anti-SMN complex Abs in patients
with MCTD. The present study suggests that anti-SMN com-
plex Abs may be a novel biomarker to diagnose ‘typical’
MCTD which bears organ damages such as PAH and ILD,
which are related to poor prognosis. In addition, detection of
anti-SMN complex Abs might be helpful in disease subgroup-
ing and precision medicine in patient with MCTD.

Supplementary material

Supplementary material is available at Rheumatology online.

25

Data availability

The data underlying this article cannot be shared publicly due
to the privacy of individuals that participated in the study.
The data will be shared on reasonable request to the corre-
sponding author.

Funding

This work was supported in part by the University of
Occupational and Environmental Health, Japan, through a
UOEH Grant for Advanced Research and by a Japan Society
for the Promotion of Science KAKENHI Grant-in-Aid for
Scientific Research #15K08790.

Disclosure statement: S.Kubo has received consulting fees,
speaking fees and/or honoraria from Eli Lilly, Bristol-Myers
and GlaxoSmithKline, and has received research grants from
Daiichi-Sankyo, Abbvie, Boehringer Ingelheim and Astellas.
S.N. has received consulting fees, speaking fees and/or hono-
raria from Bristol-Myers, Pfizer, GlaxoSmithKline, Sanofi,
Astellas, Asahi-kasei and Boehringer Ingelheim, and has re-
ceived research grants from Mitsubishi-Tanabe and Novartis.
Y.Tanaka has received speaking fees and/or honoraria from
Eli Lilly, AstraZeneca, Abbvie, Gilead, Chugai, Behringer-
Ingelheim, GlaxoSmithKline, Eisai, Taisho, Bristol-Myers,

€202 1snBny 2o uo 1sanb Aq 7£5TZZ./TrEpeay/ABojorewnayl/c60T 0T/I0p/a|o1ue-a0ueApe/ABojorewnay/wod dno olwapeae//:sdiy woi) papeojumod


https://academic.oup.com/rheumatology/article-lookup/doi/10.1093/rheumatology/kead341#supplementary-data

Pfizer and Taiho, and received research grants from
Mitsubishi-Tanabe, Eisai, Chugai and Taisho.

Acknowledgements

The authors thank all medical staff at all participating medical
facilities for providing the data. We thank Ms Tomoko
Hasegawa for the excellent technical assistance in autoanti-
body analysis.

All authors were involved in the drafting and critical revi-
sion of the manuscript. All authors approved the final version
to be published. Y.Todoroki and M.S. had full access to all
of the data in the study. Study conception and design:
Y.Todoroki , M.S., S.Kubo, Y.Tanaka. Acquisition of data:
Y.Todoroki , M.S., S.Kosaka, S.T. Analysis and interpretation
of data: Y.Todoroki , M.S., S.Kubo, S.Kosaka, S.F., K.N.,
K.S., S.T., S.N., Y.Tanaka.

References

1. Lin CMA, Cooles FAH, Isaacs JD. Precision medicine: the precision
gap in rheumatic disease. Nat Rev Rheumatol 2022;18:725-33.

2. Sharp GC, Irvin WS, Tan EM, Gould RG, Holman HR. Mixed
connective tissue disease—an apparently distinct rheumatic disease
syndrome associated with a specific antibody to an extractable nu-
clear antigen (ENA). Am ] Med 1972;52:148-59.

3. Kasukawa R. Mixed connective tissue disease. Intern Med 1999;
38:386-93.

4. Chaigne B, Scire CA, Talarico R et al. Mixed connective tissue dis-
ease: state of the art on clinical practice guidelines. RMD Open
2018;4:e000783.

5. Gunnarsson R, Andreassen AK, Molberg O et al. Prevalence of pul-
monary hypertension in an unselected, mixed connective tissue dis-
ease cohort: results of a nationwide, Norwegian cross-sectional
multicentre study and review of current literature. Rheumatology
(Oxford) 2013;52:1208-13.

6. Burdt MA, Hoffman RW, Deutscher SL et al. Long-term outcome
in mixed connective tissue disease: longitudinal clinical and sero-
logic findings. Arthritis Rheum 1999;42:899-909.

7. Gunnarsson R, Aalokken TM, Molberg O et al. Prevalence and se-
verity of interstitial lung disease in mixed connective tissue disease:
a nationwide, cross-sectional study. Ann Rheum Dis 2012;71:
1966-72.

8. Narula N, Narula T, Mira-Avendano I, Wang B, Abril A.
Interstitial lung disease in patients with mixed connective tissue dis-
ease: pilot study on predictors of lung involvement. Clin Exp
Rheumatol 2018;36:648-51.

9. Reiseter S, Gunnarsson R, Mogens Aalokken T et al. Progression
and mortality of interstitial lung disease in mixed connective tissue
disease: a long-term observational nationwide cohort study.
Rheumatology (Oxford) 2018;57:255-62.

10. Dima A, Jurcut C, Baicus C. The impact of anti-U1-RNP positivity:
systemic lupus erythematosus versus mixed connective tissue dis-
ease. Rheumatol Int 2018;38:1169-78.

11. Amigues JM, Cantagrel A, Abbal M, Mazieres B. Comparative
study of 4 diagnosis criteria sets for mixed connective tissue disease
in patients with anti-RNP antibodies. Autoimmunity Group of the
Hospitals of Toulouse. ] Rheumatol 1996;23:2055-62.

12. Cappelli S, Bellando Randone S, Martinovic D et al. “To be or not
to be,” ten years after: evidence for mixed connective tissue disease
as a distinct entity. Semin Arthritis Rheum 2012;41:589-98.

13. Sobanski V, Giovannelli J, Lynch BM et al. Characteristics and sur-
vival of anti-U1l RNP antibody-positive patients with connective
tissue disease-associated pulmonary arterial hypertension. Arthritis
Rheumatol 2016;68:484-93.

26

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Yasuyuki Todoroki et al.

Satoh M, Chan JY, Ross S] et al. Autoantibodies to survival of motor
neuron complex in patients with polymyositis: immunoprecipitation
of D, E, F, and G proteins without other components of small nuclear
ribonucleoproteins. Arthritis Rheum 2011;63:1972-8.
Landon-Cardinal O, Baril-Dionne A, Hoa S et al. Recognising the
spectrum of scleromyositis: HEp-2 ANA patterns allow identifica-
tion of a novel clinical subset with anti-SMN autoantibodies. RMD
Open 2020;6:¢001357.

Amlani A, Hazlewood GS, Hamilton L, Satoh M, Fritzler M].
Autoantibodies to the survival of motor neuron complex in a pa-
tient with necrotizing autoimmune myopathy. Rheumatology
(Oxford) 2018;57:199-200.

Satoh M, Chan J, Ceribelli A, Chan E. Autoantibodies to Survival
of Motor Neuron (SMN) complex. In: Shoenfeld Y, Meroni P,
Gershwin M, eds. Autoantibodies, 3rd edn. Amsterdam: Elsevier,
2014: 139-44.

Tanaka Y, Kuwana M, Fujii T ez al. 2019 Diagnostic criteria for
mixed connective tissue disease (MCTD): From the Japan research
committee of the ministry of health, labor, and welfare for systemic
autoimmune diseases. Mod Rheumatol 2021;31:29-33.

Petri M, Orbai AM, Alarcon GS et al. Derivation and validation of
the Systemic Lupus International Collaborating Clinics classifica-
tion criteria for systemic lupus erythematosus. Arthritis Rheum
2012;64:2677-86.

van den Hoogen F, Khanna D, Fransen J et al. 2013 classification
criteria for systemic sclerosis: an American college of rheumatol-
ogy/European league against rheumatism collaborative initiative.
Ann Rheum Dis 2013;72:1747-55.

Smith V, Herrick AL, Ingegnoli F et al.; EULAR Study Group on
Microcirculation in Rheumatic Diseases and the Scleroderma Clinical
Trials Consortium Group on Capillaroscopy. Standardisation of nail-
fold capillaroscopy for the assessment of patients with Raynaud’s phe-
nomenon and systemic sclerosis. Autoimmun Rev 2020;19:102458.
Cutolo M, Smith V. Detection of microvascular changes in systemic
sclerosis and other rheumatic diseases. Nat Rev Rheumatol 2021;
17:665-77.

Todoroki Y, Kubo S, Nakano K et al. Nailfold microvascular ab-
normalities are associated with a higher prevalence of pulmonary
arterial hypertension in patients with MCTD. Rheumatology
(Oxford) 2022;61:4875-84.

Galie N, McLaughlin VV, Rubin L], Simonneau G. An overview of
the 6th World Symposium on Pulmonary Hypertension. Eur Respir
J2019;53:¢1802148.

Humbert M, Kovacs G, Hoeper MM et al.; The ESC/ERS Scientific
Document Group. 2022 ESC/ERS Guidelines for the diagnosis and
treatment of pulmonary hypertension. Eur Respir J 2023;61:
2200879.

Tahara M, Sakamoto N, Satoh M et al. Clinical characteristics of
idiopathic interstitial pneumonias with anti-Ro52/tripartite motif-
containing 21 antibodies. Sci Rep 2022;12:11122.

Yamasaki Y, Narain S, Yoshida H et al. Autoantibodies to RNA
helicase A: a new serologic marker of early lupus. Arthritis Rheum
2007;56:596-604.

Lefebvre S, Burglen L, Reboullet S ef al. Identification and charac-
terization of a spinal muscular atrophy-determining gene. Cell
1995;80:155-65.

Satoh M, Fritzler MJ, Chan EKL. Antihistone and antispliceosome
antibodies. In: Lahita RG, Tsokos G, Buyon JP, Koike T, eds.
Systemic Lupus Erythematosus. San Diego, CA: Academic Press,
2011:275-92.

Gunnarsson R, El-Hage F, Aalokken TM et al.; Norwegian MCTD
Study Group. Associations between anti-Ro52 antibodies and lung
fibrosis in mixed connective tissue disease. Rheumatology (Oxford)
2016;55:103-8.

Satoh M, Ceribelli A, Chan EK. Common pathways of autoim-
mune inflammatory myopathies and genetic neuromuscular disor-
ders. Clin Rev Allergy Immunol 2012;42:16-25.

€202 1snBny 2o uo 1sanb Aq 7£5TZZ./TrEpeay/ABojorewnayl/c60T 0T/I0p/a|o1ue-a0ueApe/ABojorewnay/wod dno olwapeae//:sdiy woi) papeojumod



BRI

PHSEE EFREKRT0T I L

JEA G BRI BB & ERR TR BRI R

H C SR I B 5 2 ST

SRECIE « BOEHRAECIR R O SWHELE - BAEE M - BT A P74 v - IREL Y X b JIcB3 2 iiJEHE
& [F B fiE

5 Tt e o SRt

HEF: 20234E9H1H (&) ~
AT . Web Bl Ay 7=y FEUS CRATERS. SmEses)
BERZAr s 202246 H30H () ~9H30H (&

B X PRl OO 2 TR BlICHEERTREE L 72,

() &gV 7~ b —F & Systemic Lupus Erythematosus /$T V ¥ lRE§TUASERERE  Antiphospholipid
syndrome
FER EE EW ed dtmERERE Vv~ T - BENE
i l) 2N Y T~ b =T A~ L WIBEHE - 0T~
HE ¢ fER PR o BRERIARZEELY v=TF - BERAR
A 2)  PUY VIEEDURIERAEE 2T - IR - Rl OGGE
HE 0 R HEER SR duimE R Y v~ T - BIEAR
(2) %FMWMHR - FKIEMA  PolyMyositis + DermatoMyositis
THRE AR E el RIRORERAGEERUTIER BOERIEEE
A 1) iR o ek
WOl REIRERFRE ARG (BRK EE)
I 2) RO L \VIRR
HE - RH EB) e BURERERIR AR EBLE R ERR SRR - U v ~ 5 NRHE B
W 3) MROY A EYT—vav
HE B BhZ el JA &) TRAEER® v 2 — i NE

(3) BAMHE&MHEYR Mixed Connective Tissue Disease
W 1) RAMEASHEE (MCTD)
HE - H Bk ek PEEERIKPESAGE 1 WEEEE

AR 2)  ROMER AN O E R - B

HE  BEH HA d RIBRFAEF NRFAREE BN

A 3)  IRAOMERT O ~ SRR I B i~

HE R4 OEE et BARERREMNERE Vv~ T - BERAE

27



(4) ¥ = —7v ViEfE#E Sjogren Syndrome
L) JRROKY LB LB — v = — 7L R -
HE R R e HARFESAHARLR MIRBEHR N B
R 2) = — 7 L VR O SRS BN O FFA
HE P E e BB ARy X — - V= FRBERE Y X —
A 3) PRz ULE ~Hl > TAL W\ = — 7 L VIEERE D M BERER ~
A AR S NIRRT AT e e 1 JPE S A B~ e
R R 1171 e 55 el (] 2 70 B
R 4 ) HREZEE~ DL
A R FISE et MR FIERPRE A IRRE
i 5) b - BHAER L HLic 0w GEIRE )
HE R EAN el EHERIRY: BRI W - SENE
FHEH 6) v — L VIEMRERE [T miGiRE O R
HE M RN B KR FEEAERR BERY v~ F T LA X —NERE
A7) NRE Y = — 2 VR R O BT
HE - B OERT e TERIELHE 7L X — - BEEE

(5) FHEMRERFMERIEI A/ B AFEIE R F 9% Juvenile Idiopathic Arthritis / Adult Onset Still’s Disease
AR R M BRAT 28)
AR 1) AR RS BRI 4
HE ¢ R R3E A SrEE R BRI ST Sk /NER
(BAFEIE R T V9)
AR« KA
B =R B e BRERKY: Vv~ FBIERE
aHE 1) JpfE L AEIR
HE I A e B ) 7 v FERRYE Vu~T - BEW - TLAF AR
A 2) o L
HWE 0 ZH g5 el RERFESE BEE - ) v~ F AR
At 3) ArpfiE
HE 0 AR WO S REERRKEEST Vv~ FRBERE
A 4) TR L BITEA
HE T T ik BERIRRESSL Vv~T - BERAR
A 5) HA N T4 v EfEIES
HE ¢ AR W e SRIRRFEERERS BER - Vv ~F - TLAF -
A 6) HEATEOFEE M
HE 0 I FRE Sk MOZATBOE NENRBEERE B EEE V v~ TR

B2 TaRAvav

28



e 0 = R g REERKRY: ) v~ FRBERR

FARAA YV

N A=A ek, &1 thT ek

(8) &HMEREHE Systemic Sclerosis
WO Sl UL RFAREER)
EIH 1) 2EMEEAED KERE ZEREL & RS EE)
HE N B e RRKRE KR
R 2 ) A BV BORE o FRTEL PRI R
HE g RS RBCRARIENER
A 3) B PEREE O LA & it T HEE
HE KA E N A RRRAIEERS R
A 4)  NEFPEEBE & BATERICOWT

TRE RE

HE OEAT HET L R TERKERBER ) v~ SR Mz —

A OMESE SRk WK IEME e KHE RREE Jedi. BA RIE Jelk.

BB R 2 2022 4F 1795 (+886) =2023 4 : 1828 4 (+33)
KAPHIEEIH © 2022 4F ¢ 2544 (+32) =2023 4E : 1790 [A] (-123)

ENE
SLE
PM/DM
MCTD

SS
JIA/AOSD
SSc

2022 4 :
2022 4 :
2022 4 :
2022 4 :
2022 4 :
2022 4 :

364(-43)=>2023 4 : 336 [1](-28)
384(+50)=>2023 4 : 358 [[](-26)
153(-84)=>2023 4F : 142 [[](-13)
283(-44)=2023 4 : 265 [[](-18)
276(+112)=2023 4F : 256 [1](-20)
451(+96)=>2023 4F : 433 [[](-18)

\@%mﬁﬁéﬁﬁ\%%Wmﬁik@%ﬁ)

~

/

HEE - AGHES O - BE - EicH 20, kAsttavrvvav -y v r—v

GRS NE L EE Lz, AL L T £,

29

TN RERR

I



M. SEmMERE



TSR JBAGTER AR M e EHEIER BBORIT TS
Sy RAGE R
M) T b =T R/ ERERY VIFETBEREOZRT A BT A AERICET 515

(#2245 #03 « SLE/PAPS RIS E ]
BE Eh dbifEE REEbE OB

[#F7E55 18]
KIS0 NAREKZEE LB IR A OEREEER)
L B RAERRB R e et o & — (R EdR)
e @ AGEER R Y U~ F - AR (30
A e BRERFARZERER RS NER2HEE (BEMER)
M BEk PERERICAETME 1 WRHFERE (Bd%)
1B FEpk BERBRPAEZET Y v~ F - BRUSAFEL CEEREA)
s BT ENZRRE ERIEEE o 2 — e - B 7 — (LRl ¥ —R)
A& M BURER BRI EBEE e S P e R EE SR B A e (TR IR R 2R
RE EB) BURER R R RFBEE A S R RBEYN - U v~ TFNRES S (%)
W HE AERRZPES Y U~ FRBEN - RN (BdR)
HEEEAL RHERRFZEZRBBAR T (FR)

(w5t 1174 ]
A B JEEIRPAESIBIER - EENEE GERD)
—W AL BRI EAEBIRUR R (%)
A RE SRRABRBURGHIE (R E#0%)
REA WK WK R B E A e R R RE N L Bl JEE (B R BH20
L [ERE PESEERREE ST 1 R (Bh#
RSB PESEER IR EAIE 1 NRRRRE GER B1B) 2
RIS B8 AR TSR v 7 — R RN - U 7~ F AR (BR)
W R JEEIRREEE Y U~ TR - RGN EYE (HEEER)
B3 JEal B T ERREE AN A R R U U~ FNEET R GERD)
2t AMORFESAR B U v~ FRBEURNA ()
BAENT ENIRE ERITE o 2 — AR - R 7 — RERNE (RRER)
e HiF BERBREEER) v~ TF - BEFNE (ER)
NE B BHRRAESR B - Vo~ FRBEUEAE G
NN 8 FUEBISLER R NR S (R 8dR)
g FERIEES U v~ - BEURAE GERD)
APk B PERERRAETI o FIERRRANR R (HEHER)
4 EFE BARERRKFPRZEGEEFERT LV X —BERNAA 8 (%)
I B SRR TFRIEBEE R LR RE N R A R AN A (HEEdR)
Ui i U R ZFEAERRBIER Y 7~ F 7 LrX—NEs: Gl
ok i — BUNKFEEEE R RS (%)
il 55 4RI RFPR PR E PR EER S AR (%)
A B IKRBRERBE D v~ F - BIEHE (Bh20)
HIAS N AR SR ZEE A B R N R e (%)
I Gl BRKFHRPBSE RN (E8)
il ZEIE JUR SRR A JE e e 2R el (%)
VAl 7oA BRI SRS RN R RS2 o 2 — R (EAD)
BRI e RARFEFEHEER Y (Bd%)
RR)ER ALBRRZFPEFE Y U~ FRBER - BENAY (3030
Y By ESLEBRERAT T o 2 — ERRER R (EEAT)
R RRMERR AR AR (M)
FHEKER KRR Y v~ F - BERE (Fd%)
A e BERBRAERERY v~ T - BIERANE (8120
A R BERS KPR ABEE TSR PR - U U~ FHRE (3d%)
R IE— B AL E R FIRbe Y v~ F - BlENA (3020
MR B FOEREFREREGLE e S eI « U 7~ FRE 8 GAn)
T BT R SR SEEE R - BIERARY: (FEEER)
Faf #K JUMR R B E A e R IERERE N A Bl e (B0

30



Ul B— A EREER PG E R SE R RE N B AR AR R B B ()
Felm KRS AR % R “E AR RN N R AE - (M)
EHISET K FERREBER Y v~ TRt 2 — - NEY o~ TR (EZEER)
AR PP SRR R R R AR S W TE PR A SO RE A 2R (FR)
KU B WRRZFEAMANREERE Y 7~ FRBERNEHER (#d%)

il 7E— RV B R le N AR ()

B EA RS ER G ER 2 — ) U~ TFRIEFHR (HR)

HH O KRR Y v~ T - BERE (3120

Al S @&RKRY: (FR)

MREE

HPET Y T~ h—F A (SLE) 1T EMH CAEREA TR DHEMEYE L, ZOREBIIZETH D, 207
DFEEBBOTENH L <, 72, EMFEM CHIGE G ORTIERT D Z L3, ABFFED HI9IE SLE OF
NENZBITAHD TOBETA RT7 A4 U EER LZIEOE TAKICES L, = F V AOZRBIHEWVSET LT
T EThD, T2 FEND 4 FHEFE TIZ 2019 FITHAT S SLE BT A R T4 OFHN & B4 - SGET %
Bt L7z, E-FNED SLE BFEOZRIGFMA LR L., FROEIK - BEEFRICENTZ L THY, HH7T 7 v
M7 =LAWL A RN R LEEZED TV D,

PLU VIREHUAIEMERE (APS) 1XIMARAE & AEIR G OHE 2 £ie & 3 5 A MR TF O 403 SLE I/ IR 5,
JR3EM: APS (PAPS) 1% SLE 3G 0F L7a Wb D&V 5, SF1 2 RS 4 FE F Tloht Y VIEEPURIE WERE S O iR
DOBIFEITA RTA VSGET O 2 A IEHETIT o 72, FRSFEENDIT, VAT~ T 4 v 7 LEa2—%1TW\, H

A KT A HESESCDOMERL, ANV ERTHA RTA U EFZTFTEL TS,

ABEB/R

2T Y 5= b —F A(SLE) I3fAERNH S Hi%
EETEGOlEREE L, £ ORERIIZETDH
%, ZD-0EEGHOITESHL <, HEMKHE T
BIESEOREICHT 3 2 2 DS, KAWL TR
SLE DT AEICB T 2PDTOZEHNA F T4 VD
Bl - WET & kAE D SLE BF KT — 2 0
BEfTY e 2HME T2, BiEIIZETA T4
v OPERL - Gl - SGIEEZEW T 2, v— 72
Z(LN) X SLE O iR EEEERATH Y, T4 F 7
A VRITHRDF- BRI T v AREE I L T»
5, T, BHBETY v~ FHME & BHREFE D
MY LTCBELTWE T —ABH 5, liFHE TOLE
DETAEZEDIRE TR EZLET 572DIC LN D
HARTAVEGETREERT 5, &I, EERF
fEMr 175, SLE BE DK T — 2 OERMIZFEEL
VALY EER - EE L, FERORRIR - BT
Tl EHET S,

FLU VB PUARIEERE(APS) (2 ASYE & IR & 0F
FEx FRAE & T 2 Hm R E ©. 2 0¥EU SLE
WKEHT 5, 2015 FiChLY v IFETUREREES OF
HIRDZIENA F A4 VIMER I =28, =Ty
ZDERBBINT VWD T &, Hi R DRI E
ANz L A, SEIARIEHECRETHRZER T
%,

B.BZE 7

SLE

O HAF T4 ViBREE: LNIZOWTHAY ¥
< F e - HARBIY: S - HARERARIEEA
WTHA F 74 VHETREES 2L ko 5%
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- 1rbea—%1T9,

@ HEZEWET 1 2019 4FIc T — 1 v N Y Ue FEL
(EULAR)/T7 XU AV v=F%4 (ACR) 1Tk
% 71 SLE 5 FEIEHE D T 23N BV B WGEEEH D
FER. Wk s saFUE L [EE DL o IEZ IR
W L7z, 2oz, HAEICHIT S SLE 2l
WL FHCTE 2 LHE L, SLE DR ERBRE
TEMMANEZ WG] T 5,

@ FEERL YR MY BEAGEE ERTTIEIES HA
EIRITTCRA AR C R L 28" 77 v b 7 %
— LHEHGWTEBLY AN ) v AT ABERT
3, ¥ 79 v b 7+ — 243 EDC(electric data
capture) % WL 72 1EEE A R . AREUR
FRRTEHRDO KA - 7—2> =T V) v 7%l
L CHERITIE A HEE X ¢ 5,

@ N—F2ABREBECBFA S vaarFaf R
HEAE—FICX 2B THROMITICOWT, fi
HEERCTKRERTT — 2 IUEEHIRT %,

O EEHHESEITW, BES, PR ERZELL
B ST I,

PAPS

O HAFIA4 VvOSGEIHEE: 4 F 74 Vv RER
Zimik L. CQ(clinical question) D{ERK, > A
TRT AV LEa—%Z{Tw, R EERT
%,

@ BEFGEESZTV, BEFa, ¥Rkl zdl Lk
ED DB AT,

C.WtFemti R
SLE




S

HARFITAVNERERES %D EF, Ra—
7"« Clinical Question ZRE L7z, £z —7
2R KRR — 7 2o W T SRR
BT L, BEEL AT~<=T 4 v 7L ¥ a—%fT
2 T3, SHBHEREXDOER~EHED T,
WIS IO WA E O HRET % 1T - 72,
LY A M VIHHDOREZITW, EHAZEKRL T
W3,
MERESOKE ST, T —2INETTKRT
L7z, BET — 2D T3,

® AM5E9H1H»530 HerFTtryF=
v N CEFE#HHRSZITo 72,

® @O

PAPS

O HAFIAEREZEESEZD BT, CQOD

B, v AT=T4 v 7L a—FTHETL

Tzo SHBRIETESLDIERA~ LD T L,

@ AHS5FEIH1IH»S 30 HicrF Tt v T~
v FCEEREHRE T - 72,

D.#%&

4 1% 2019 FIicFKRAE TP D SLE OZEN A
N7 A4 v RERL 7225, 1R DIESE % ikHe i ic AT
5 ETHREDECAMLEERBEIrD YT v
ZDRIHZEITS, BB, A K74 voilfie 4
N2 A4 AERFRICHIBAL 7z v 7 v AN R fE T
DFT 7= IR EFIRIFGEDRRE, Z L TZEND DFER S B
F27HTANIAVvOSGETITH B, EHIC, SLED
AN T4 VEGETIRDEREZEICA Y . BUEN DL
SRR ZIT S, FERL Y 2 b VIZARPEA HhulicE
HaITw, EMNAR T — 2 DT s X AR EZ{T-
T, T, EEEESTE 1 BfTw, BES
FREBUIZIED HIEH D ED T,

LY vIEEUREREBE G IFEIRO T4 F 74 v
DUEIEEZITR o T3, KRB THEZZ L
O, DT v ARSI L LI b P, K
HoLxF 2 - DHIRZMHAEDE S Z LT, &
HOEMIKICH L 2GR AT A F 74 v 2EKT %,

E.f5m

SLE. PAPS & & Ic{ilZE & #1757, SLE T
IZEZBEHA K74 voORETEErED Tnw 5,
PAPS TixHL Y VIRE R GRS DR OB A
A R A L UGET O BIEFICHEA TV S,

Ff e fa b s
FERLEIANE L
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TS BT BR AN TE R B & EEA MR B BORIT TR
Sy A FE T

SRR - REHRIZET D5

WA A RERRZFERFBEE LRI TR G R 2f%

A #15 R FERRFEZTNR R EE ) U~ TR0 R R
¥ /A ARERRFERABLE AR T VL X —BERNE S8 HEHR

AR B AEHRE R TR E AT IR N R R B R

PN IEH FERILRSZIEROR AR A R 2%

AL Fls  REESZERRZEMRRENE Zix

HEH (PP B ACER RSP R AR R A JE R R Rl R R S 7 B

Wl — = ESCRA AR ERT I o 2 — R ST JE B — . SR

= BE  ANBRRFEFERHERBER R

RE EB) BORERERRZER AR S R S SRR EN - U U~ TR HdR

WHIE 08 Bk BE] R SLERIR SRR B E AR TR B
REH ARF RBRORZERZEBE R AR R B SR RrEaRAT (7 %)
fEse ZE ROREREBRERERE R TR SRR BN ) U~ F RS Bh#
IhLZsHE - HOER R R PR B R A A T JER SE R B
FE P W1 A REFPR AR SR P e R R AR Zf (i)
B &Z B FERRT/NER GE
NS ER FOERERRFEBERE ) U~ TR G
=R MK E L ER T X — RN S5
IR R BINRZFPESAE N E R FEREER
BE Fefl AMREE U U~ FRIERNE 2%
epE HT BRERFERFBNRER ) U~ FHREE Hd
ik e R ORSEE IR R B R N A Bl
Bl 5k JA LD TREERTE VX —MEENE Bl
LR BR BETL R E PO R R R B R E R 2%
WF HER A EERZFEEAEWMERSER ER

MREE

JEA ST BB AT B\ TREITIERR L 7= % MR 2/ B E A %6 (PM/DM) O ZWiELHE L i 4 F 7 4
viZow T, ENAORISLEITOEFAIR 2 E 2 THETT 5, 2020 FICAFI L 72/NR & RAERHA L 72
FLORBWEHERE L 2N A F 74 v (BER) Z2&e LT, A0 Thoz2BiEiconwToNEEZ I LI
REIRE, ZHrOREE TEAENICEDETREROFTA V74 v 2ERT 5, TEROTA F 74 Vi
PM/DM 274 ¥ 7 4 v 2024 4Ehi (P3E) & LCHHTFETH %,

% 72 PM/DM I3 FeRME AR L (IM) IC&E N2 235, EFEDH 7= AWIERE R IC X viFshic s »w T IIM
DD EAL TV 5, AFICEHE T PM/DM & L CTEERHIGEE & T 2 BEREE. EFRICITPT ARS YUAE
fEfE (Pre BERIERERE) . RN TEMESM: I 4 ¥F — (immune mediated necrotizing myopathy; IMNM)
LW N DD REWEE L 7z ¢ IREBICED N bR EFENTH 3 2 LRI I B,
% ZT.PM/DM & L THHRHEE S T 2 B E O FERERZILIE L. sal oigst o B ic b & TAH o PM/DM
PWHEELZ O X5 IdGE L TW A RE LD 2 RET 2,
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A. BFZEEEY

% MM % (polymyositis : PM) ¥ X UV R il &
(dermatomyositis : DM) (%, FKJ§ 3 X O 0 2 AEM:
bz FE e T2 ACRERE T, HEHRO—D2IC
I3, PM/DMi3. HdEETH L0, K
FEDQBZFRICEHAL TR WERTD %\ 2 LIz T,
AJE X heterogenous 2R TH 0 . LW E 2 L.
LSRN D72 DM e 2R B M ETH DL T &, &
DICIIMRBIERER W E ZHEL L T nwZ &b,
ZOZMBIHBEICIZILIELITREELZ & b 785 729,
B S N IEH BB ETH 5, AWFZEIEICE W THE
FICHBAIA T A VEFR Lz, LELERD,
NOOMICITD IF L0 d v HEMR.
Wi, R SICH L WHIAA S CIREIhTETw
5o
PM/DM D@ oL, EREoEom L, BFHD
QOL o¥%E# Higd7-0ic, iBEHN 4 F 74 vok
&R T, 2020 EEIC [EEM] & LCTomL. &R
DO = 794 F FICABLTw3, 20 [HE
hi) <ld. IEERICBE T 2 aEEIC IR L T, FICEZlic
B3 2 aHIIC D W CIIRERIC B W T A N—= L TidWn 3
boD, Aoz )V =hrrzxFar (CQ) »HR
RLTWiz, Z 2 TARIEICH L CEWipbikEE T
CQ k> e OHFA I 4 VIEK
L. &% TFELTW S,

¥ 72 PM/DM (3R SIEEMRE M) 1IC& F
o 05, WAEDH 72 mWTFERIRIC X v igshic s T
IIM DA FHEA TV B, AFICIH T 2020 i
PM/DM ZWikkHERNET S, PM, DM B X O
ADM, JDM. #EMELFEM % (Juvenile PM;
JPM) Bl CoBMIEHARE N T3, Ll
235, PM/DM DZWi CHERHGE & 1L 3 BFERED HIC
lZ. ¥ ARS FURSEMRE (BUAREERIEMGERE), SN
FEVESESEYE 1 4 ¥F — (immune mediated necrotizing
myopathy; IMNM) & @Z2W7 X 2 {5l b A2 WAL HE % i
eiE, AEBIcEINTEH Y, PM/DM & L CTHEHR
HiEans, L7z25->TPM/DM & L C#bfiHias X
NTw3EERFIL. Wb —RERERTcH D L
HEH X 5, BATIZ S o 0 BEITEEERY H g
DM. FJEFEIRD 72T E PM LI L T3, &

W o
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EOWFRICL Y PM I T BEDSL A
PLA BB EPUMERTES IMNM TH % EE 2 b T
B, PM L2 N REFIEER 27 0 D7 7

D, PM LW REMGHEDRELARETH S C
ERfEfEINTWR, 2 2 CAFICE T 3 PM/DM

ELTHHRPHE IN TV BEOEEXITEL., 5
DI OB MIC B b2 TAH D PM/DM 2l iiE %
EDLHICHEL T RELD»ERATT 2 HED
5,

B. F 5t 5tk

PM/DM#ZEH 4 F 74 vIiZOWTid, RiPM/DM
AREMEIIC T, WERICEENE VAT ~<T
4y 7L ea—%fT5CORZDETEL AL, H
LWIETFVYREREBELTC, Ty 77— %2707,
FBBICEELZCQILED LN T Wik o A
Ty IR T RE D D%, IERAEL B -
Vv ~<FANEL NER ERERIO 2 E o TR
HELThorL®I) A MT vy 7L BT, SRE&Lek
Timm TV, BUEEIRETo72, b icBL <.
HARBE - XEE 2 D)1 %1% T, PubMed,
Cochrane Library% 7 — 2 X — & & L 7220204 7€ ik
LA D 20184 ~20214E3 H O SCREER 21T 5 72 9 &
T, YATVT A Y 7L a—%TWHERES - fiFEi
DRET "B {ToTre VAT®T AV IZLEa—%To7
COB X UBIEICEHERCQICDOWT, RS - HEdE
EOWRERBIET VT 7 4 KICEITHTT L, #EED
WX - ABEER L, BEENA P74 v OREDE
BUTET LCE Y, HRY v~F¥a, HARMRY
2. HREERIES. BANR Y v~ F 4@
L. X7 Vv 2zaitvizBLE, chbDa Xy
MCRTF 2SRRI O b, SR AER LR/ T
PM/DMEZIE /A K 7 4 v (20244EfR) & L CHIfTT7E

Th b,

%72 PM/DM ¢ L CHHRIRE I N T3 BREDH
BEFEIC oW, [HhEadkFRFItic X 2 PM/DM
ELTHHRHB I N T W2 BEOHEENE] & LM
HEAREBDICHE VKR L2 ARSI HONTZDL,
END%fiEIc BT, 2021 4F 1 A 1 H~2023 4F 12
H 31 Hic PM/DM & L CHMICERPE L - B& %
‘“AMETIC, Wi, BWEENOIEH Tz LT
Z2IEH. HOEUAZR & ORKRIEHR % INE LEIT S %,



(fm BRI ~DELE)
HFaddR&z L,

C. FRHE R

WEMRDNDH 5 0QITEITIHEICEHELTEBY ., 7=
SRR CIERENCEb 2 HE (R - 8RN - EIR,
F5) ZFIBM LT, BEEORZE XD VT 4 v
LE2—IZ LD %ET. BLEOHHZ YV = vr = AT
2 NIHKT HRIESXDIEREED I VT 4 IV E
— &2 ATV, BEEDER L, EdEE/NLICEET S
iRz Bz, SRENTEREICXT D

HaAToe BT, R TORMmEZITWVIRE L, 45

FRTORKRREDFHEE 2T, 2024 it LTO
ek ZE B LTV,

e E R EOREHEZ LD X I vk, B
RR A TTECTHENTICOWTGERMEZ T3 O 7,
% iR ILRITSE & L C OWFEaHEE O ER % Flin L <
BY, SRRRARAHMHEEERBRICH Y KR 2
TETH L (EHF 1,

D. & £

20204F ICET - ABHL 72-PM/DM O Z#EH 4 F 7
A vz TEEM] TiEd o722, SEOWETITKIEC
COEBIEML ., ZWiv bipEE Clinadfkr e
CEoT, KOVRELEARL R D720, KEICEHD
ZEBREEEICE 5T, X OFIEEOE WA F T4
vl b L RPFFCE 5, — /T, PM/DME WS
FVRBICBWTIIEDOE VI YT Vv ARRERICR
JELTW3ZEFEbbT, SHBRANICE TR
FY R ODICER 77 vy b 7k — L Eb@EL T Y
FYZADAIHICHETTE N L T MERD S &E 2
L7z,

PM/DM & L THHRIEE S N T3 BEOEERHE S
79It X Vo N HERIT. IO mE DB AT
HbeT, SHAILD PM/DM ZWitEH#EE LD X 5
ICHE L T RERDH L WS Az 5 72
DICHEBEARER LR S5 LRI NG,

E. & 3

PM/DM O [5880 ) HA KT A4 » DJFRENERK Lz,
flix DO TFfEx 2% C.PMDM 2544 F 74 v (2024
) & LTHITFETS 5,

4k dtEic X v PM/DM & L CHERISE X 11T

X~
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W2 EBEEDOEREFELIT ., I OREDOEHICHD
B CARH D PM/DM Wik % & X 5 1cdE LT
W RERDH LW SBOTAMEERE T B,
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NTNDEEDEREREZHILMNCT D,

POES [EN D PM/DM OFZIEHLE T 5 S sk i3V TL 2021 4 1 H 1
H~2023 4 12 7 31 HIZ PM/DM & L CHBLICEER S L 7= &
H

TESINEE #7200 1)

WFFEAEEE ERNDOL ik BN\ T, BUEE L HRAMEIT, 2Wid. 2
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FE i T 7 I e D EOFFATH~ 2029 4 3 H 31 H
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Patients with Late-onset Rheumatoid Arthritis in
Japan: Data from the NinJa Study.Mod
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Clinical characteristics of cryopyrin-
associated periodic syndrome and long-term real-
world efficacy and tolerability of canakinumab in
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accepted for publication. DOI: 10.1093/mr/

Mod Rheumatol (accepted) 32.r0ae023
2024.

+ Iwata N, Nishimura K, Hara R, Imagawa T,
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- Ramanan AV, Quartier P, Okamoto N, Foeldvari
I, Spindler A, Fingerhutova S, Antén J, Wang Z,
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Rheumatology International Trials Organisation.

Baricitinib in juvenile idiopathic arthritis: an
international, phase 3, randomised, double-blind,
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Mori M, Miyamae T.
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diseases in Japan: a systematic review for evaluating
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Wakiguchi H, Kubota T, Mouri M, Kaneko U, Mori
M. Treatment for macrophage activation
syndrome associated with systemic juvenile
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Dis.26(5)938-945.2023.

- Kaneko S, Shimizu M, Miyaoka F, Shimbo A,
Irabu H, Mizuta M, Nakagishi Y, Iwata N, Fujimura
J, Mori M, Morio T. The dynamics of laboratory
markers reflecting cytokine overproduction in
macrophage activation syndrome complicated with
systemic juvenile idiopathic arthritis. Clin Immunol.
248
109270.2023.

- Narazaki H, Akioka S, Akutsu Y, Araki M, Fujieda
M, Fukuhara D, Hara R, Hashimoto K, Hattori S,
Hayashibe R, Imagawa T, Inoue Y, Ishida H, Ito S,
Itoh Y, Kawabe T, Kitoh T, Kobayashi I,
Matsubayashi T, Miyamae T, Mizuta M, Mori M,
Murase A, Nakagishi Y, Nagatani K, Nakano N,
Nishimura T, Nozawa T, Okamoto N, Okura Y,
Sawada H, Sawanobori E, Sugita Y, Tanabe Y,

Tomiita M, Yamaguchi KI, Yasuoka R, Yokoyama
K.Epidemiology conduction of paediatric theumatic
diseases based on the registry database of the
Pediatric Rheumatology Association of Japan

Mod Rheum.33.1021-1029.2023.

- Takagi M, Atsumi T, Matsuno H, Tamura N, Fujii
T, Okamoto N, Takahashi N, Nakajima A, Nakajima
A, Tsujimoto N, Nishikawa A, Ishii T, Takeuchi T,
Kuwana MSafety and effectiveness of baricitinib for
rheumatoid arthritis in Japanese clinical practice: 24-
week results of all-case post-marketing
surveillance.Mod Rheum.33 647-656 2023.

« Mizuta M, Inoue N, Shimizu M, Sakumura N,
Yokoyama T, Kuroda R, Ikawa Y, Sugimoto N,
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and IL-16 in murine model of
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+ Yokota K, Aizaki Y, Kajiyama H, Araki Y, Yazawa
H, Akiyama Y, Mimura T.Janus Kinase Inhibitor
Suppresses the Differentiation and Function of
Tumor Necrosis Factor-alpha and Interleukin-6-
Induced Osteoclasts in Peripheral Blood Monocytes
from Patients with Rheumatoid Arthritis EULAR
2023.

* Yokota K, Aizaki Y, Wada TT, Kajiyama H, Araki
Y, Yazawa H, Akiyama Y, Mimura T.

Effects of Janus Kinase Inhibitor on TNF-a and IL-
6-Induced Osteoclasts and RANKL-Induced
Osteoclasts in Peripheral Blood Monocytes from
Patients with Rheumatoid Arthritis. ACR
Convergence 2023.

* Yoshida T, Tsuno H, Tohma S, and Matsui T.
The efficacy of b/tsDMARDs in rheumatoid
arthritis patients not taking methotrexate; a study in
the National Database of Rheumatic Diseases in
Japan (NinJa). APLAR Congress 2023. 2023 Dec,
Chiang Mai, Thailand. (Poster)

+ Sawada T, Nishiyama S, Igari S, Matsui T and
Tohma S.Lesser Impact of Lower-Small Joint
Involvement on Pain Than Upper-Small Joint in
Rheumatoid Arthritis: Analysis Based on a Large
Rheumatoid Arthritis Database in Japan. ACR
Convergence 2023. Nov 14, 2023. San Diego, USA.
(Poster Session C: ABSTRACT NUMBER: 2099)

+ Tokunaga K, Nishino T, Oshikawa H, Matsui T
and Tohma S.Relationship Between Quality of Life
and the Region of the Affected Joints in Japanese
Patients with Rheumatoid Arthritis: A Cross-

ACR Convergence 2023.
Nov 13, 2023. San Diego, USA. (Poster Session B:

sectional Study.
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and Tohma S.Clinical Characteristics of Patients
with Rheumatoid Arthritis (RA) Who Rate Their
Global Assessment of Disease Activity Substantially
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Discordance) Based on a Large RA Database in
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Convergence 2023. Nov 13, 2023. San Diego, USA.
(Poster Session B: ABSTRACT NUMBER: 1268).

* Inoue R, Isojima S, Matsui T, Tohma S and
Yajima N.The Number of Rheumatoid Arthritis
Patients Who Give up Pregnancy Due to the
Disease Is Decreasing. ACR Convergence 2023. Nov
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ABSTRACT NUMBER: 0473)
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(1) 2% =Y 7~ 1t —7F R Systemic Lupus Erythematosus /¥T V v g & §T K fiF i B
Antiphospholipid syndrome
B EE @l ed dumE R Vv~ T - BlENE
1) 2T Y T b =T A~ L WIREHE - oS~
HE ¢ U PR o BIERSARZEZEE) v~ F - BERAE
A 2)  PUY vIREVURERERE 28 - 18R - Rl ohE
W R HEBR SR duiERSAWEE U v~ T - BIENE
(2) %FMHR - FIEM#  PolyMyositis + DermatoMyositis
THRE A 2 e KRIRRERZEREARIER RERAE
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