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Abstract : Study Outcome:

[Study Plan and Outcome]

(Study Plan Qutline)

1) As a preliminary step to this study, a pilot study shall be carried out at several facilities,
including NCGM.

The study shall be conducted jointly by the Yokohama City University Hospital
Department of Gastroenterology, the Tokyo Medical University Hospital Department of
Gastroenterology and the Juntendo University Hospital Department of Gastroenterology,
in addition to NCGM (Center Hospital, Kohnodai Hospital).

The goal is set at enrolling about 300 patients with a definitive diagnosis of NASH
confirmed by pathological examination of biopsied liver tissue, who are willing to provide
written informed consent after receiving a thorough explanation about the study.

The diagnosis of NASH shall be made by specialists in pathology, based on the Matteoni
classification (Gastroenterology. 1999;116:1413-9), Brunt classification (Am J
Gastroenterol. 1999;94:2467-74) and the NAFLD activity score (NAS) (Hepatology.
2005;41:1313-21).

In each patient with NASH, DNA shall be extracted from the frozen liver tissue (collected
by liver biopsy for diagnosis) or from peripheral blood mononuclear cells, and stored at
-80°C (NCGM Center Hospital/Kohnodai Hospital).

The DNA collected and stored thus shall be used for HLA gene typing (Research Center
for Hepatitis and Immunology).

The distribution of the HLA haplotypes in NASH patients shall be compared between
groups to analyze the HLA types characteristic of NASH patients.

This analysis shall be accompanied by secondary analysis of the physical findings, history,
data on various markers of NASH obtained by serological testing, and data on the
PNPLA3 gene obtained by SNP analysis. Data collection and management shall be
conducted in this way.

This study has been approved as a thorough gene analysis within the framework of
clinical studies on NASH by the NCGM Ethics Committee (Genetic: Application No.
131; Approved on March 17, 2014, Approval No.: NCGM-A-000131-01). It has already
been registered with UMIN (UMIN Registration No.; UMIN000009841).

2) If a strong association between an HLA haplotype and NASH is suggested, as anticipated,

in this first step of the study, verification through a large-scale clinical study and
establishment of a database will subsequently be undertaken through collaborative studies
by the Nationwide NASH Study Group organized primarily by many core hospitals for
linked liver disease management.
This study is planned within the framework of bridging research between basic and
clinical fields, including planning of basic research for elucidation of the mechanism
underlying the relationship between NASH hepatitis and the HLA-mediated immune
system (corresponding to the “2" hit” of NASH progression).

[Study Plan]
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Extension of the study period and transition of the study into a multicenter study have been
approved by the NCGM Ethics Committee (Genetic: Application No. 131; Approval No.:
NCGM-A-000131-01). New registration of this study in the form of a multicenter study has
been carried out with the Clinical Study Registration System (UMIN Registration: UMIN
Registration No.; UMIN000014850). Regarding approval by the ethics committees of the
other participating facilities, approval has been obtained from the Ethics Committee of the
Yokohama City University School of Medicine Department of Gastroenterology and
Hepatology (meeting held on September 25, 2014, approval announced on September 29 of
the same year) and the Tokyo Medical University Department of Gastroenterology (approval
announced on June 25, 2014: Application No. 2757).

Concerning DNA extracted from the peripheral blood mononuclear cells and stored at
-80°C, case registration and sample/data collection have been completed for 421 cases in total,
including 50 cases from the NCGM Center Hospital Department of Gastroenterology (main
facility), 256 cases from the Yokohama City University Department of Gastroenterology and
Hepatology (one of the participating facilities), and 2 cases from the Tokyo Medical
University Department of Gastroenterology (another participating facility). A database has
been created jointly by multiple facilities.

HLA haplotype analysis has been conducted on the DNA samples collected to date at the
Research Center for Hepatitis and Immunology (reagents used: TagMan® SNP Assays,
Human SM HLA complex group22).

[Outcome] - —
The characteristics of all groups were as follows f'-::dcrm F) Hilffl
(Figure 1). Factors associated with the %l'f, 5_;}:1,-.4
pathophysiology of nonalcoholic steatohepatitis - “::‘ ““ “,m “m !
(NASH), such as the pathological findings, clinical T:f.[‘“ ‘6;;“ T —
data, and PNPLA3 single nucleotide polymorphism | el s ws e
(SNP) are shown in Figure 2. i&“ ae oo
At first, we evaluated PNPLA3 SNP (rs738409) L _ — Fgurt
that was reported to be strongly associated @ o m o W T
with hepatic steatosis and inflammation

F stage

by genome-wide association studies
(GWASS) conducted on nonalcoholic fatty
liver disease (NAFLD)/NASH patients PRS- . A R B
(Romeo S et al. Nat. Genet. 2008). A T Foarez

significant difference in PNPLA3 SNP
variant distribution between Matteoni S S

classification 4 versus the control group was reported by GWASSs conducted on Japanese
patients (Kawaguvhi T et al. PLoS One. 2012). However, we detected a significant difference
in PNPLA3 SNP variant distribution between Matteoni classification 1/2 and 3/4, which
suggested a correlation between the risk allele (G) and inflammation-induced hepatocyte
degradation or hepatic fibrosis (Figures 3, 4).

Next, when we analyzed HLA SNP using 2 X 3 contingency table analysis of haplotype and
phenotype (Matteoni classification), we did not detect a significant difference between
Matteoni classifications 1-3 and 4 that had been expected in advance (Figure 3). So, we
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performed comprehensive analysis of each evaluation item, e
such as hepatic steatosis, inflammation (hepatitis) or hepatic |- e ieg ~
fibrosis, then detected any significant differences between “ = e .o
ballooning score of NAFLD activity score 0/1 and 2 and g i
between hepatic fibrosis FO and F1-4 (Figures 5, 6). These
results suggest that the targeted HLD haplotype is associated P
with hepatic inflammation and/or fibrosis in NAFLD/NASH oo
liver. ) Fig;;;ﬁ

In future, we need to validate our results by replicating the
study using different sample sets.
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