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Patients with systemic autoimmune diseases (AID) sometimes suffer from organ damages due
to disease itself and/or drugs such as corticosteroids (CS). Immunosuppressants are also
effective drugs. Among them, cyclophosphamide (CY), tacrolimus (TAC), and micophenolate
mofetil (MMF) are known as beneficial drugs when used with CS. In severe AID cases, dual
immunosuppressant therapy is introduced, but optimal protocols balancing risks and benefits
are yet to be established. In the present study, we aimed to establish protocols for such dual
immunosuppressant therapy for patients with severe AID.

Based on the results of the retrospective surveillance for dual immunosuppressant therapy for
severe AID conducted in 2015, we decided to focus on patients with 1) neuropsychiatric SLE
(NPSLE), 2) severe or refractory lupus nephritis (LN), 3) interstitial lung diseases complicated
with dermatomyositis (DM-ILD), being treated with combinations of the following
immunosuppressants: CY, MMF, TAC, azathioprine, mizoribine, methotrexate, cyclosporine,
hydroxylchroloquine. EDC system for the enrollment as well as follow up of the patients was
established. Biobank system for the storage of patient sera was also established. Approval from
each local ethical committee was obtained in 21 out of 22 sites. Thirty-six patients were

enrolled at the end of March 2017. Deadline for the enrollment was re-set at the end of July
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2017, then will be prospectively observed at least for 6 month for the efficacy and safety of the
treatment.

[ EB%]
Five patients were registered to the observational study. Serum samples were collected to
explore new biomarkers for disease specificity or activity. Muscle tissue specimens were
harvested from seven patients with conchotome biopsy: a new method of semi-open muscle
biopsy. We have become able to get an adequate volume of muscle tissues for histological
observation. We need to examine whether we can collect cells appropriate for analyses from
muscle tissues.

[ Rk ]
Systemic lupus erythematosus (SLE) is an autoimmune disease characterized by
overproduction of autoantibodies by B cells and breaking self-tolerance of T cells and dendritic
cells (DCs). We have reported the characteristic abnormalities of B cells in SLE. However,
because of the clinical and molecular heterogeneity of SLE, targeted therapy has not yet been
established in the treatment of SLE. In this research project, in order to clarify the diversity of
systemic lupus erythematosus (SLE), we stratified active SLE patients based on
immunophenotyping. Peripheral blood mononuclear cells were obtained from 143 SLE patients
and 49 healthy individuals. Circulating B, T and dendritic cells were defined based on flow
cytometric analysis for human immune system termed the Human Immunology Project
proposed by NIH/FOCIS. Based on these results, the immunophenotype was visualized by
principal component analysis and SLE patients classified into subgroups by cluster analysis.
The proportions of Treg and Tth cells, but not Th1 and Th17 cells, were higher in SLE than the
control. The proportions of class-switched memory B cells and IgD-CD27- (double negative) B
cells were higher in SLE. The largest difference relative to the control was observed in the
proportion of plasmablasts, which was higher in SLE and correlated with BILAG index.
Principal component analysis indicated that the immunophenotype of SLE patients was
consistent with T and B cell axes. Cluster analysis stratified SLE patients into three subgroups
(with high proportions of plasmablasts in all groups): patients who did not show the
characteristic features (T cell-independent group), patients with high percentage of Tfh cells
(Tfh-dominant group), and patients with high proportion of memory Treg (Treg-dominant
group). The percentage of patients who showed treatment resistance was highest among the
Tfh-dominant group. Taken together, our study indicates that active SLE patients can be
divided into three subgroups based on T cell heterogeneity. Accumulation of further evidence
will help elucidate the pathogenesis of SLE and development of new therapies.

[P Rk]
We explored the influences of various factors, including brain MRI abnormalities, on the
prognosis of patients with acute confusional state (ACS), which is the most recalcitrant
manifestation in diffuse NPSLE. We demonstrated that the presence of brain MRI
abnormalities, the presence of serum anti-Sm antibodies and serum IL-6 levels significantly

increased the risk for mortality in multivariate analysis. These results demonstrate that

5



patients with ACS of diffuse NPSLE with MRI abnormalities have more severe diseases,
resulting in poorer prognoses. The data also indicate that serum anti-Sm antibodies and serum
IL-6 are critical factors influencing the prognosis of patients with ACS and therefore should be
included in surrogate markers in addition to brain MRI abnormalities.
[~ B]

Protocols for the prospective observation study was written and approved by the local ethical
committee of Hokkaido University Hospital. Assistance for the 22 sites was also made. EDC
system for the enrollment as well as follow up of the patients was established. Biobank system
for the storage of patient sera was also established. Six patients were enrolled from Hokkado
University Hospital by March 2017.

Exploration of surrogate markers was prepared for the quantitative evaluation of interferon
inducible genes such as Mx1 using ELISA and inflammation amplifier such as amphiregulin

and epiregulin using Multiplex assay.
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