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AKX E

BEAF#:1305 A

CEIFX:1708 A

ZhVI-IVERREE 2508 A

EZIN - 1ERER ST EB(NAFLD):1,500~2,0005 A

(NAFLD:nonalcoholic fatty liver disease)

- B, kK. RRERASE. EINESEF s,

(life style-related disease: £;ERIBROHRTCORIRE)

= H#iIEF(nonalcoholic fatty liver: NAFL)E, R#EEZFVETTED
BIIFTH3IE7ZIN - EBERIIFA (nonalcoholic steatohepatitis:

NASH)N2#E$H5 5. NASHIZIERAIC300~400F ATFTELHETE.

_ = NAFLDIZAZX. KE. A—APFV7LETREBHEENHKE.
KEMFEESVARKERE ME XN



Type of cancer

BMI 35LLED BETIEIFERE) R IVNERBEDLIEEL

Prostate(>35) m
Non-Hodgkin’s Lymphoma(>35) 1.49

All Cancers (>40) + 152
S All Other Cancers (>30) + 1.68
o
g Kldney (>35) * 1.70
c_g Multiple Myeloma (>35) + 1.71
=
M Gall Bladder (>30) e — 1 .76
§ Colon and Rectum (>35) + 1.84
.f___m Esophagus (>30) * 1.91
Stomach (>35) # 1.94
Pancreas (>35) h 261
Liver (>35) *4_52

0 1 2 3 4 5 6 7
Relative risk of death (95% confidence interval)

Calle EE, et al. N Engl J Med 2003
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Cumulative Incidence

0.25% -

0.20% -
0.15% -
0.10% -

0.05% -

0-00% 7 T T T T T
0 2 4 6 8 10

Diabetes

P<0,0001

No Diabetes
p—

Follow-up (Years)

GASTROENTEROLOGY 2004;126:460-468
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HBIRREDAEBRIAVZICEATS
A@BIRET VBRI

HAEFES HEERBRFESICLIEEE(20135F)

EREEESR
‘ ‘c EEHABBYRY
A g A7 (20074F) % mgzoo;;ﬁ*i**
HXFIA(95%Cl) | xR (95%Cl) B¢ it B4 g g\
BHA 1.19(1.08~1.31) | 1.06(0.91~1.22) 10.9% 5.5% 78.9 28.6
KIEHA 1.30(1.20~1.40) | 1.40(1.19~1.64) 8.5% 6.7% 63.4 35.9
BRHA 2.50(1.80~2.90) |1.97(1.65~2.36) 4.0% 2.2% 29.8 10.6
BhA  |1.82(1.66~1.89) 1.85(1.46~2.34)  2.2% 21% | 15.1 9.3
.54  |1.20(1.12~1.28) | 1.03(0.69~1.56) — 6.9% — 67.1
FEHEA AL |2.10(1.75~2.53) | 1.84(0.90~3.76) — 1.1% — 10.5
AN IRHADA | 0.84(0.76~0.93) | 0.96(0.64~1.43) 6.6% —_— 43.5 —_—
BEREHA 1.24(1.08~1.42) ( 1.28(0.89~1.86) 2.0% 0.7% 12.5 2.7

P CHETICRRESNERROLAZBHT—5
* O RRERT-S(ELSAHRE 42— REE—HB)
** AFACBIBEEHNABRIRY
e HEACBITBNAOFERAERSEE

BT R EEH33A500060D55. HAREBEHIF3IHT30006IT. ERBEEEICHITZIZ2HANT—REH(HR)IZ1.2[H &
1.19(95%ClI 1.12~1.27), Z141.19([F1.07~1.31)]TH>7=. HAERDOHIIZA7(RR)IE, FFHA1.97, [EHA1.85. KIBHA
1.400IRICHEICEVL CELEARESN .

2013558 THERKREEICEAIZZESS

&1 MES



BIEREIEZNAFLDOIEEINEL. dipperl:l:l:b'tnondipper
TIXEEICNAFLDORBEFENFL

Fallo F,et al. Nonalcoholic fatty liver disease, adiponectin and insulin resistance
In dipper and nondipper essential hypertensive patients.
J Hypertens 26:2191-2197, 2008

Number  Frequency Insulin HOMA index adiponectin

of NAFLD  (pmol/) (ng/ml)

Dipper 47 40.4% 55,4276 21%1.2 17.7x7.0
p<0.005 <0.001 <0.001 <0.001

Nondipper 33 81.8%  86.5%£33.0 3.1%x1.2 10.1%5.8

A7 ADIEFIMTEEREFEDNAFLDDIAE(I20%
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HEFSRRERENHER

B29EALS HRIIL(20125F K5, HEHEFRK/MNRFZHIR)

N=45,776

100% -
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IIHIIIIIIII HUHUUN
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4 HBV
E HCV
i NBNC
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30% -
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Ky
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43
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P<0.0001
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NASH#JE - EROHBF
-Day i5 @ two hits theory[XRE SN TLVS-

Second hit?

First hit?

H
30

beSitY lipid peroxidation
diabetes Adipokines
dyslipidemia endotoxin

hypertension il
10-30%/10 4

nsulin resistance Oxidative stress

Genetic factors

HEZ. HiE

Day CP, James OFW. Gastroenterology 1998;114:842-5 (fGL£., HKZ)
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1.ERBREEZEDHEEDERE

. NAFL, NASH®screening
 HEEEERENASH

. NAFL, NASHIZH 1T 8EFE

. NASHFJE - ER D RZMHEILF
. NASHHJFFODCF%&

BEOBER

_\ICDU'I-hwl\)
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a5 5,64 2610 R

EE57EENASHM R &R 5017 A hieds( Ofhies )
JBINEFKE. LK
REREKE, ERKF
RHREFESRAR. FHBFILIEHEXTE
HEZWHERR. HESEIB SRR

BREXTF

Shima T, Okanoue T, et al. J Gastroenterol 2013



HER#5,6426NBEFT R

Characteristic Total (5,642) Male (3,238) Female (2,404)
M+SD M+SD M+SD p
Age (y) 63.3+12.7 62.2+12.5 64.8 +12.9 <0.001
BMI (kg/m?) 24.6 +4.7 24.5+4.2 24.7 +5.2 0.629
AST (IU/L) 26.4 +17.2 27.1 £18.0 25.5+15.9 <0.001
ALT (IU/L) 28.2 +24.5 30.6 =26.9 24.9 =20.5 <0.001
GGT (IU/L) 48.3 +72.5 59.6 =86.7 33.1 £42.9 <0.001
Alb (g/dL) 4.2 +0.4 4.2 +0.5 4.1 +0.4 <0.001
PLT (x10%pL) 21.3 +6.1 20.8 +6.0 21.9 +6.1 <0.001
FPG (mg/dL) 152.7 =61.7 156.0 =63.9 148.3 +=58.2 <0.001
HbA1c (%) 7.2+1.7 7.2+1.7 7.2+1.6 0.744
HOMA-IR (FPG<140) 2.55+2.60 2.51+2.59 2.61+2.60 0.209
TCho (mg/dL) 195.1 =£39.5 191.6 =40.0 199.6 =38.5 <0.001
TG(mg/dL) 136.3 +102.7 145.1 +111.9 124.5+87.5 <0.001
HA (ng/mlL) 74.5 +98.6 59.3+73.0 94.6 =122.1 <0.001
'(r:;;“i)“"age“ s 4.9+2.0 4.8+2.0 4.9+1.9  0.544
Ferritin (ng/mL) 142.0 =157.0 171.9 £174.9 99.1 =114.1 <0.001
UA (mg/dL) 5.4+1.5 5.7+1.4 4.9 t1.4 <0.001
AR ZELMERERE ME X



R #5,6426NBEFTR

Characteristic Total (5,642) Male (3,238) Female (2,404) P
Positive(%) Positive(%) Positive(%)
HBsAg (+) 83(1.7%) 50(1.8%) 33(1.6%) 0.604
Anti-HBc Ab(+) 958 (29.8%) 572(31.4%) 386 (27.8%) 0.030
Anti-HCV Ab(+) 247 (5.1%) 144 (5.1%) 103 (5.0%) 0.834
Alcohol <0.001
<20g/day 3,589 (80.8%) 1,769 (69.3%) 1,820 (96.3%)
20-59g/day 661 (14.9%) 609 (23.8%) 52(2.8%)
=60g/day 193 (4.3%) 176 (6.9%) 17 (0.9%)
Hypertension 2,515(51.0%) 1,419 (49.9%) 1,096 (52.3%) 0.100
Dyslipidemia 3,434 (63.3%) 1,882(60.9%) 1,552(66.6%) <0.001
Diabetes mellitus
(Intervention) 0.002
None 1,072(20.5%) 629 (20.9%) 443 (20.0%)
Oral drugs 2,495 (47.7%) 1,489 (49.4%) 1,006 (45.4%)
Insulin 1,513(28.9%) 810 (26.9%) 703 (31.8%)
Oral drugs + insulin 147 (2.8%) 85(2.8%) 62(2.8%)
HCC 67(1.4%) 48 (1.8%) 19 (0.9%) 0.017
REFEELKBRE ML X



HBsRIZ¢EDIM;FHBYV DNAE.

FEn. ALTHE, M/R3

O . 0 Age ALT PLT

B (n:40) o (M) (yo)  (UL) (X10%puL)
BRi% (<2.6 log copy/ml) 72%(29) 63.6 25.3 20.5
MHE (=2.6 log copy/ml) 28%(11) 55.6 28.0 18.5
2.6 - 3.9 18% (7) 61.9 26.6 18.9
4.0 - 10% (4) 50.0 30.5 17.8
B (n:26) % (n) Age ALT PLT
PR{E 69%(18) 63.4 26.5 21.3
Wi 31% (8) 52.8 32.1 19.5
T (n:14) % (n) Age ALT PLT

79%
[ §):3 (11) 64.1 23.5 18.9
Wi 21% (3) 70.2 17.0 16.0
ABRFEESREKBER MLt X



HCV# R EEDIMFHCV RNA(AE,

fFEn. ALT{E. M/MR2%

OEL o Age ALT PLT

S5t (n:148) %o (n) (y-0) (IUL)  (X10%pL)
P21 (<2.7 1og 1U/mI) 38%(57) 67.2 28.2 17.7
R (=2.7 10g IU/MI) 62%(91) 67.4 51.7 15.3
2.7-4.9 3% (4) 65.1 28.0 16.4
5.0 - 59%(87) 67.5 52.7 15.2
B4 (n:89) % (n) Age ALT PLT
P i 36%(32) 65.3 28.1 16.3
(1) 64%(57) 66.9 53.0 16.0
T (n=59) % (n) Age ALT PLT
P i 42%(25) 69.5 28.3 19.4
] 58%(34) 68.3 49.4 14.0

RERFEESRERRE ME &



MRAEBEDIEERTE (ALT=311U/L)IC
BEET R FOSEERIT

Regression Standard Odds

)
coefficient error ratio 95%¢Cl -
Age -0.394 0.048 0.674 0.613 - 0.741 <0.001
PLT -0.216 0.049 0.806 0.732 - 0.886 <0.001
HCVAb 0.278 0.042 1.321 1.218 - 1.433 <0.001
BMI 0.411 0.048 1.509 1.374 - 1.657 <0.001
Regressio
n Standard Odt_is 95%ClI P
. . error ratio
coefficient
Age -0.265 0.059 0.767 0.683 - 0.861 <0.001
PLT -0.336 0.063 0.714 0.632 - 0.808 <0.001
HCVADb 0.208 0.050 1.232 1.117 - 1.359 <0.001
BMI 0.397 0.057 1.487 1.330 - 1.663 <0.001

(O AFry/70E 2 R) (BILEH: BMI, Age, Drinking, HBs Ag, anti-HCV, PLT count, HL, HT)
ARFEESRARKEERE MLt &
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non-
HBV,HCV,ALC
15

‘/ - anti-HCV: +

® Aléohol 20

(>60g)
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HEEHEOESEIERDIS
2EEH( BFHEMES)CERBEEOLLE

4(%) Nationwide survey i DM patients

60
50
40 ‘ ' P<0.001
30 ‘
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o i
s Pk ¥ o“'o
‘\9‘3?’ o“(\x\ o ° o
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Matteoni 38 ICE BRI R D B LA D LLE
(2007/4-2012/12 KPR A7 £ =W HBEBE : 550%51)

type4
NAFL NASH
female 23% (60) 77% (206)
male 43% (122) 57% (162)

KERFEESRERRE ME &



B St AR AR ENASHIZ & 1T HALTIED 53 7

NAFL (n=182) NASH (n=368)

140 (f)
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40 -

20 -

O -

-30 31-50 51-100 101- -30 31-50 51-100 101-
ALT (1u/L) ALT (1u/L)
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NASHIZ$ [T Bstage Bl DALTIED 5 %

no fibrosis  Stage 1 Stage2 Stage3 Stage4

45 M -30
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FFAERIELICNASH®D 2 7 (X BT REHN?

Clinical scoring systems in the West

ARESELRBARKE ML ®



NASH vs. simple steatosis

Index Author N Population  AUROC  Predictors
(Nation)
HAIR score Dixon JB 105 Obese 0.9 HTN, ALT,
(Australia) IR (1/QUICKI)
Palekar 80 NAFLD 0.763 Age, female, BMI,
(USA) AST, AAR, HA
NashTest Poynard 257 NAFLD 0.792 Combination of 13
(NT) (France) 0.79P parameters®
Gholam 97 Obese 0.82 AST, DM
(USA)
NASH clinical  Campos 200 Obese NR HTN, DM, AST, ALT,
scoring system  (USA) sleep apnea, non-black
race
Nice model Anty 464 Obese 0.882 ALT, CK-18, MetS
(France) 0.83P

a Estimation group: Validation group
CAge, sex, height, weight, TG, AST,ALT, TC,02-macroglobulin, apolipoproteinAl, haptoglobin, GGT,

and T-Bil AIRFESELERE BLE ®



Severe fibrosis vs. mild fibrosis

Index Author N Fibrosis stage AUROC Predictors
(Nation)

SYAVAN B Ratziu 03 FO-1vs. F2-4 0.84 BMI, age, ALT, TG
(France)

FibroTest Ratziu 267 FO-2 vs. F3-4 0.84 Combination of 13

(FT) (France) parameters®

NAFLD Angulo 4802 F0-2 vs. F3-4 0.882 Age, BMI, AST/ALT

fibrosis score  (USA, UK, 253b 0.82b ratio, IFG/DM, PLT, Alb
Australia,
Italy)

ELF panel Guha 192 FO vs. F1-4 0.82 TIMP1, HA, P3NP
(UK) FO-1vs. F2-4 0.90

F0-2 vs. F3-4 0.93

BARD score Harrison 827 FO-2 vs. F3-4 0.812 BMI, AST/ALT, DM
(USA) 0.78P

FibroMeter Cales 235 FO-1vs. F2-4 0.9362 Glucose , AST, ferritin,
(France) 0.952b PLT, ALT, BW, age

FIB-4 index Shah 541 FO-2 vs. F3-4 0.802 Age, AST, ALT, PLT
(USA)

PAF Hossain 432 FO-1vs. F2-4 0.742 Male , Caucasian, DM,
(USA) ALT, AST

KR FEESUAFERE MLt ®



HAANAFLDEMIZH T3
NASHD{ UL EIF

Simple reliable markers
applicable to Japanese patients

Sumida Y, Okanoue T, et al. J Gastroenterol, 2011



Independent predictors of NASH in the estimation group (n=177)

FFERTEBLI=NAFLD (NASH vs non-NASH 98:79
(TIAFZERKEB #AHE#)
Variables Odds ratio 95% confidence P-value
interval

Ferritin 4.01 1.07—15.02 0.0396
=200 ng/ml (female)

or 300 ng/ml (male)

Insulin 5.59 1.71-18.31 0.0045
=10 pU/ml

TypelV collagen 7S 15.54 1.49—162.39 0.0219

=5.0 ng/ml




NAFIC score
(NASH, Ferritin, Insulin, typelV collagen 7S)

Variables Cutoff values Score values

1. Ferritin (ng/mL)

Female/ Male =200/300 1 point
2. Insulin (pU/mL) =10 1 point
3. Type IV collagen 7S (ng/mL) =5.0 2 points

This score ranges from 0 to 4
Sumida Y , Okanoue T, et al. J Gastroenterol, 2011



Clinical parameter NASH Non-NASH P-value

(n=244 (55%)) (n=198 (45%))
Hemoglobin (g/dl) 14725 14715 0.9758
Platelet count (10%/ul) 21.2+6.7 24.1+£5.7 <0.0001
AST (1U/) 88387 3822 0.0694
ALT (1U/) 111+217 65143 0.0001
AST/ALT ratio 0.75%+0.32 0.65+0.21 0.0001
GGT (1U/l) 85+73 85+102 0.9852
Cholinesterase (1U/l) 36489 387185 0.0091
Total cholesterol (mg/dl) 20743 21039 0.5121
Triglyceride (mg/dl) 172106 17386 0.9038
Ferritin (ng/ml) 3461989 183159 0.0221
Glucose (mg/dl) 113+63 105+39 0.1081
IRI (uU/ml) 16.8+12.9 11.948.3 <0.0001
Hyaluronic acid (ng/ml) 6774 34+37 <0.0001
Type IV collagen 7S (ng/ml)  5.2+2.1 3.9+0.8 <0.0001

Histological fibrosis 0-1/2/3/4  143/56/30/15

(59%1/23%/12%/6%)
JSG-NAFIL D



AUROC for NAFIC score and various scoring systems

N AUROC for AUROQOC for AUROC for
NASH Significant Advanced fibrosis

fibrosis (stage 3 to 4)
(stage 2 to 4)

NAFIC 619 0.791 0.802 0.832

HAIR 609 0.631 0.593 0.566

Palekar’s score 563 0.733 0.799 0.835

Gholam’s score 619 0.777 0.786 0.729

YAVAY 604 0.647 0.585 0.526

YARD) 604 0.627 0.688 0.734

NAFLD fibrosis 588 0.685 0.817 0.853

score

N (Nippon) score 585 0.668 0.720 0.704

FIB4-index 608 0.742 0.848 0.871

JSG-NAFLD
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NAFLDZEEflIcHITAEFZRBRSH#
NDBHERIONASHIEE

e )( 50m LI L) " s
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u% uﬁ* I% Hﬁ

80% 80%
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40% - 40% -
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0% - 0% -

BB DM HT DL BR DM HT DL
* 1<0.05 AREEEAKARE BLE &




NAFLDIZ BT EM/ 42— LRBED A

FrimfaE (HC)

HARE (REC)

.
(R

Valenti L et al. HFE Genotype,
parenchymal iron accumulation, and
liver fibrosis in patients with
nonalcoholic fatty liver disease.
Gastroenterology 2010;138:905-912
(N = 587)

Nelson JE et al. Relationship
between the pattern of hepatic iron
deposition and histological severity
In nonalcoholic fatty liver disease.
Hepatology 2011;53:448-457 (N =
849)
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HepcidinlZ & A 8K HEHIHAD=X L

BHS 1B }

Fe3+
|

Fe2+

B 11111111

duodenum

I

[ AR O

hepatocyte
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H R

1. NASH/NAFLDD#&EFE/ N 3— LB FENEREDRERZIARS
2. BB/ N\A—2I”B T BhepcidinD B BIZASHIIZT S

73 ik

¥R : 1438 DNAFLDIEM (simple steatosiss/NASH = 58/85, M/F = 89/54)
BF & #2488 : Brunt® & #E (simple steatosisldstage=0, grade=0)
FF#ARE (HC) %R 7 =0-4
N R Z MR (REC) #% X337 =0-2

Hepcidin® IR : FFE & SRT-PCRICKYEERE

REFEESRERERE ME B



HERBRAOATFLHFEEGFZE R

REC score
0 1 2 Total
I 0 | 4 HCE =324
1 21 17 6 44
O RECHE =34
»2| 9 6 11 26 =
4 0 0 1 1 BT L=44%4
Total 76 34 33 143
p = 7.2x10" (Chi-square test)
C282Y/C282Y  C282Y/wild wild/wild risk allele fregeucy
0 0%
H63D/H63D H63D/wild wild/wild risk allele fregeucy
0 0.008%

RERAFZFE 2R BB

MLt =



JERKETIH(NONE) HillaERM (HC) BESBEF/HWMIX)

NONE (n=44) HC(n=32) MIX(n=67) ANOVA

Age 55.6 + 15.8 479 + 16.7 546 = 14.4 0.071
Sex (M/F) 20/24 18/14 51/16 *0.003
BMI (kg/m2) 26.4 + 45 25.5 + 3.4 27 + 3.6 0.214
DM (yes/no) 12/32 11/21 20/47 *0.801
Fe (ng/ml) 105.9 + 37 112.7 + 35.2 116 =+ 40 0.663
%Tf 29.4 + 11.6 31 + 9.9 355 + 124 0.208
Ferritin (ng/ml) 1425 + 124.3 1442 + 671  *2393.7 =+ 3034 3.1x10°8
AST (1U/L) 652 =+ 43.4 44.8 + 20.8 "64.4 + 37.6 0.028
ALT (1U/L) 93 + 85.7 69 =+ 36.9 103.1 + 68.2 0.073
Total cholesterol (mg/dl) 204.6 = 46.2 229.4 = 51.1 208.9 = 32 0.03
Triglyceride (mg/dl) 130.9 * 67.4 180.1 £ 109.9  *170.1 =+ 90.6 0.039
HDL-cholesterol (mg/dl) 51.4 &+ 14.2 525 = 104 46.7 £ 104 0.087
IRl (pU/ml) 11.6 + 6.9 129 + 6.7 16.1 %= 9.3 0.054
Glucose (mg/dl) 109.9 + 32.6 111.8 £ 38.1 111.6 &+ 27.1 0.957
HOMA-IR 33 = 23 32 £ 1.7 42 £ 25 0.184
HbA1lc 59 + 1 6.3 + 14 6.1 = 1.2 0.605

#1 p=2.8%10-7vs NONE, #2 p =8.8x 10-8 vs HC, #3 p = 0.027 vs HC, #4 p = 0.004 vs HC,

#5 p = 0.041 vs NONE: Dunnett T3 test, *: Chai-square test . . .
REfFFESKBRE ML X



EXERIEN CHIT DR R ERF(n=99)

Early stage Advanced stage
n =280 n=19 univariate multivariate
Age 53.5[18 - 77] 61[35 - 76] 0.012 0.192
Sex (M/F) 59/21 10/9 0.067 -
BMI (kg/m2) 25.9[19.8 -  34.5] 27.3[225 - 39.6] 0.284 -
DM (yes/no) 19/61 12/7 0.002 0.031
Fe (ug/ml) 102[60 - 20]2 125[56 - 226]  0.392 -
%Tf 28.9[188 -  62.3] 39.5[19.4 - 599 0.268 -
Ferritin (ng/ml) 216[34 - 1954] 412[87 - 1112] 0.028 0.864
AST (IU/L) 42[19 - 166] 73[35 - 201]  0.0003 0.04
ALT (IU/L) 75[16 - 386] 104[27 - 193]  0.199 -
Total cholesterol (mg/dl) 218.5[136 - 344] 194[140 - 239] 0.015 0.032
Triglyceride (mg/dl) 158[41 - 502] 120.5[51 - 287] 0.1 -
HDL-cholesterol (mg/dl) 4925 - 79] 44533 - 67] 0.156 -
IRI (nU/ml) 12.6[1.0 - 40.1] 16.8[8.7 - 254] 0.048 0.981
Glucose (mg/dl) 102[79 - 280] 11074 - 195] 0.085 -
HOMA-IR 3.1[0.2 - 9.1] 4.3[1.6 - 9.2] 0.059 -
HbAlc 5.8[4.6 - 10.3] 59[45 - 89] 0.838 -
HC iron (yes/no) 78/2 18/1 0.476 -
REC iron (yes/no) 50/30 17/2 0.019 0.048

univariate: Mann-Whitney U test, multivariate: Logistic regression analysis
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coefficient univariate multivariate

N

Age

BMI (kg/m2)

Fe (ng/ml)

%Tf

Ferritin (ng/ml)

AST (IU/L)

ALT (IU/L)

Total cholesterol (mg/dl)
Triglyceride (mg/dl)
HDL-cholesterol (mg/dl)
IRI (nU/ml)

Glucose (mg/dl)
HOMA-IR

HbAlc

Stage

Grade

Steatosis

HC score

REC score

-0.012
0.167
0.001
0.109
0.398
-0.190
-0.168
0.259
0.118
0.136
-0.008
-0.095
-0.002
0.078
-0.151
-0.108
-0.212
0.485
0.314

0.905
0.121
0.993
0.526
0.0002
0.068
0.107
0.013
0.279
0.282
0.954
0.396
0.989
0.597
0.146
0.301
0.048
7.3%107
0.002

0.153
0.0003
0.354

univariate: Spearman test, multivariate: Regression analysis
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%

REC iron (-) REC iron (+)
n=76 n=67 univariate multivariate
Age 5418 - 78] 58[22 - 77] 0.491 -
Sex (M/F) 38/38 51/16 0.001 0.068
BMI (kg/m2) 25.6[18.6 - 39.7] 26.7[20.0 - 39.6]  0.060 -
DM (yes/no) 23/53 20/47 0.552 -
Fe (ng/ml) 107[40 - 167] 113[56 - 226] 0.573 -
% Tf 30.3[11.6 - 60.3] 31.5[19.4 - 623] 0.175 -
Ferritin (ng/ml) 124[14 - 452] 321[35 - 1954] 2.6x10* 0.056
AST (1U/L) 43[16 - 170] 55.5[19 - 201]  0.092 -
ALT (1U/L) 65[12 - 398] 90[16 - 386]  0.012 0.430
Total cholesterol (mg/dl) 208[54 - 344] 208.5[140 - 302] 0.499 -
Triglyceride (mg/dl) 124[41 - 459] 155[42 - 502] 0.069 -
HDL-cholesterol (mg/dl) 52[14 - 85] 45[25 - 75] 0.014 0.820
IRI (pU/ml) 11.2[1.3 - 31.2] 14.6[1 - 40.1]  0.045 0.094
Glucose (mg/dl) 101[79 - 280] 106[74 - 220] 0.502 -
HOMA-IR 3.0[03 - 10.9] 39[02 - 92] 0.085 -
HbAlc 58[43 - 10.3] 59[45 - 92]  1.000 -
Stage: 0/1/2/3/4 37/15/10/12/2 21/18/11/14/3 0.083 -
Grade: 0/1/2/3 38/22/13/3 21/29/12/5 0.077 -
Steatosis: 1/2/3 23/26/22 26/20/20 0.582 -
HC score: 0/1/2/3/4 44/21/9/2/0 3/23/17/23/1 42%x10713 0.005

univariate: Mann-Whitney U test, multivariate: Logistic regression analysis
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p = 0.0003, ANOVA
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#p =0.02 vs NONE, * 5.4x10”" vs NONE: Dunnett T3 test
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genome-wide association study(GWAS)IZ
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Kawaguchi T, Okanoue T , et al. Genetic
polymorphisms of the human PNPLAS3 gene
are strongly associated with severity of
nonalcoholic fatty liver disease in Japanese.
PLoS One 7(6): e38322, 2012



PNPLA3 D HgE

B The normal physiologic role of PNPLA3 and how the 1148M isoform causes liver disease remain
obscure.

B PNPLAS is expressed primarily in liver and adipose tissue, in which it partitions to membranes and
lipid droplets. (He et al. J Biol Chem 2011)

B During fasting, low levels of SREBP-1c result in low transcription of PNPLA3 mRNA and efficient
degradation of PNPLAS3 protein, ensuring very low levels of PNPLAS3 in the liver. With carbohydrate
refeeding, insulin upregulates SREBP-1c, which in turn stimulates PNPLA3 transcription and

concomitantly upregulates fatty acid biosynthesis. (Huang et al. Proc Natl Acad Sci USA 2010)

B |tis unclear whether PNPLAS functions as a lipase or a lipogenic enzyme.

B In vitro data suggest that PNPLA3 normally functions as an acylglycerol hydrolase and that the
1148M substitution causes a loss of hydrolytic function, resulting in accumulation of excess

triacylglycerol (TAG). (Huang et al. J Biol Chem 2011)

B Data from genetically manipulated mice are difficult to reconcile with a loss-of-function model.
Inactivation of Pnpla3 in mice does not result in any change in hepatic TAG content.

(Chen et al. Hepatology 2010)

m Overexpression of PNPLA3 148M hut not PNPLA3 WT, in mouse liver causes hepatic steatosis. In
PNPLAS3 48M transgenic mice, formation of fatty acids and TAG was increased and hydrolysis of

TAG was impaired. (Li et al. J Clin Invest 2012)



Clinical characteristics

according to the histological classification (1)

Phenotype

Matteoni classification of NAFLD

Type 1 Type 2 Type 3 Type 4 Control p-value
Number of samples 100 73 29 327 932 0.0023
Sex (Male/Female) 59/41 47/26 13/16 130/197 471/461 <0.001
Age (year) 49.7+t15.3 | 51.5%£15.3 49.4+14.0 57.6+x14.8 | 48.8+16.3
Physical measurement
BMI 26.2+4.3 27.7*+4.8 27.6 =£3.5 27.7 £5.2 0.054
Amount of visceral fat (cm?) 146.8+65.3 | 154.3+47.7 136.8+53.8 1561.7+x57.4 0.46
Abdominal circumscript (cm) 90.9+9.9 94.1%+10.0 88.5*+10.2 94.1%+11.8 0.10
Biochemical trait
AST(IU/L) 311146 | 36.4%+18.5 52.4 +£35.1 57.7 £48.4 <0.001
ALT(IU/L) 48.6+30.8 | 62.8+47.6 81.5+46.9 74.9+48.4 <0.001
GGT(IU/L) 71.0£62.5 | 67.1£66.9 96.1+£91.3 76.6+73.9 0.25
Albumin (g/dL) 45+04 44+0.3 45+0.3 43+0.4 <0.001
Total bilirubin( mg/dL) 0.9+0.5 0.9+0.5 0.9+0.6 0.8*+0.4 0.063
Cholinesterase (unit) 389.1£97 | 354.3+97.2 | 371.1£109.9 | 348.91+93.2 <0.001
Type IV collagen 7s (ng/dL) 3.8*+0.7 3.9%+0.9 3.9%+0.8 5117 <0.001
Hyaluronic acid (ng/dL) 25.6+£22.5 | 33.6%x29.5 31.5+24.0 80.9+84.3 <0.001
Triglycerides (mg/dL) 151.9%+73.8 | 154.0+£92.1 166.1+86.5 161.2+85.7 0.23
Total cholesterol (mg/dL) 209.1£32.8 | 194.0+£38.0 | 203.0%£39.9 | 200.3+£39.0 0.093
HbA1c( %) 6.1£1.1 5.9%+1.2 6.5%+1.8 6.2%+1.3 0.13
IRI (ug/dL) 9.1+54 11.4%9.0 10.4*6.3 14.9+9.9 <0.001
S = =p
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Clinical characteristics according to the histological classification (2)

Matteoni classification of NAFLD
Phenotype Type 1 Type 2 Type 3 Type 4 Control | p-value
Number of samples 100 73 29 327 932 0.0023
FPG (mg/dL) 112.9+33.7 107.3+27.4 109.9+27.7 114.8+33.8 0.14
HOMA-IR 24*15 2.9%+24 3.0%2.1 4.2+3.0 <0.001
hs-CRP (mg/dL) 1078.9+£1407 [1048.3+:1185.0| 865.8.3£658.4 | 1579.21+2377.9 0.027
Adiponectin (ug/mL) 74x44 8.5+6.6 6.6+2.6 6.9+4.3 0.24
Leptin (ng/mL) 9.9+7.4 9.1£6.2 11.3+94 12.4+7.9 <0.001
Ferritin (ng/mL) 145.8+101.1 | 176.5%+134.0 | 271.2%+307.0 208.3+180.3 0.027
Uric acid (mg/dL) 5.9*+15 5.7%+1.2 54%1.9 5.7*+1.6 0.77
PLT(x10%/uL) 23.0+5.9 22.9+4.9 21.9+6.7 15.7+1.6 <0.001
ANA (0/1/2/3/4) 42/17/4/0/0 31/8/4/1/2 15/6/2/0/0 147/76/31/8/12 0.015
Clinical history
Diabetes (NGT/IGT/DM) 36/11/34 24/7/27 12/8/7 103/35/119 0.45
dyslipidemia ( +/-) 31/68 31/42 9/20 120/206 0.6
Hypertension ( +/-) 64/35 33/40 19/10 155/172 0.013
Liver biopsy feature
Brunt grade (1/2/3) 19/3/2 149/133/44 <0.001
Brunt stage (1/2/3/4) 123/74/105/24
Fat droplet (1/2/3/4) 38/32/19/11 14/29//18/7 7/3/10/4 51/99/104/52 <0.001
Iron deposition (0/1/2/3/4) | 30/14/21/10/1 24/9/12/2/1 10/5/2/2/0 132/56/29/29/11 0.16
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Odds ratio between each type of NAFLD classified by
Matteoni’s classification for rs2896019

* ==
1 —=
3 | | | N E——" |
: 1.27(0.87
2

, 0.84-1.81)
1.5 L'

control

1
2
2
OR (95%Cl) 1
Genotype counts (TT/TG/GG)
control NAFLD (Matteoni index)
1 2 3 4
279/482/179(19%) 20/59/23(23%)  22/30/22(30%)  10/17/13(33%)  40/134/147(46%)
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Yasui K, Okanoue T, et al. Characteristics of
patients with nonalcoholic steatohepatitis
who develop hepatocellular carcinoma: a
multicenter study in Japan.

Clin Gastroenterol Hepatol 2011; 9:428-433



Characteristic Total (n = 87) Male (n = 54) Female (n=33) P*?

Age (y) 72 (68-75) 72 (69-75) 72 (68-75) 0.52
BMI (kg/m?) 26.0 (23.8-28.3) 26.0(23.8-28.8) 26.2 (23.9-27.7) 0.54
Obesity 54 (62%0) 35 (65%0) 19 (58%) 0.50
Diabetes 51 (59%) 31 (57%) 20 (61%0) 0.77
Dyslipidemia 24 (28%0) 13 (24%) 11 (33%0) 0.35
Hypertension 47 (54%0) 22 (41%) 25 (76%) 0.001
Platelet count (x10*/pL) 13.9 (10.1-18.0) 14.5(11.7-18.0) 10.9 (7.8-18.0) 0.05
AST (1U/L) 47 (30-59) 46 (27-60) 47 (35-58) 0.45
ALT (1U/L) 36 (26-55) 43 (26-69) 34 (26-42) 0.11
v-GTP (1U/L) 75 (40-115) 68 (36-177) 75 (40-115) 0.90
Fasting glucose (mg/dL) 114 (99-145) 112 (99-144) 120 (97-152) 0.59
HbA1C (%) 6.1 (5.4-7.1) 5.9 (5.4-7.0) 6.3 (5.2-7.1) 0.78

Total cholesterol 169 (147-202) 169 (147-202) 169 (147-202)  0.62

(mg/dL)

HDL cholesterol

(mg/dL) 50 (41-60) 45 (41-58) 55 (50-73) 0.03
Triglyceride (mg/dL) 100 (76-138) 118 (80-147) 96 (74-116) 0.06
Ferritin (ng/dL) 197 (74-401) 273 (154-703) 98 (23-172) 0.005
Hyaluronic acid

(ng/mL) 166 (67—-241) 151 (69-244) 174 (61-332) 0.85
AFP (ng/mL) 7.1 (5.0-18.0) 6.0 (4.0-14.7) 10.8 (5.9-18.0) 0.02
DCP (mAU/mL) 66 (22-298) 48 (22-243) 81 (21-942) 0.42
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Characteristic Total (n=87) Male(n=54) Female (n=33) P?
HCC tumor size (cm) 3.0 (2.0-4.0) 3.1(2.2-4.5) 2.6 (1.9-4.0) 0.18
Numbers of HCC

0.78
tumor

1 65 (75%) 39 (72%) 26 (79%)

20r3 16 (18%0) 11 (20%) 5 (15%)

>4 6 (7%0) 4 (8%) 2 (6%0)

Background liver tissue
Steatosis grade® 0.64

0: <5% 1 (1%0) 1 (2%) 0 (0%)

1: 5-33% 60 (69%0) 36 (67%) 24 (73%)

2: 34-66% 19 (22%) 11 (20%) 8 (24%)

3: >66% 7 (8%0) 6 (11%0) 1 (3%)
Necroclnﬂammatory 0.2
grade

1: mild 31 (35%) 22 (41%) 9 (27%0)

2: moderate 45 (52%) 26 (48%) 19 (58%)

3: severe 11 (13%0) 6 (11%0) 5 (15%)

Fibrosis stage® 0.003

1 10 (11%0) 10 (19%0) 0 (0%0)

2 15 (17%0) 10 (19%0) 5 (15%)

3 18 (21%0) 13 (25%0) 5 (15%0)

4 44 (51%) 21 (39%0) 23 (70%)
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PIVENS trial

~ NASHEABRICEITARNAANMEER ~

Study Protocol ] Treatment period Follow-up period

Owk 96wk +24wk

Vitamin E 8001U/day

(n=83)

Pioglitazone 30mg/day

RCT (n=84)
(n=247) placebo
placebo
placebo (n=80)
Liver biopsy (1) Liver biopsy (2)
Outcomes ]

1 REFIE B (HE A oE ).
« Hepatocyte balloning® 1K1 b EDegE
- BoELLEL
o REE, BIHIED1RI/MAEDORELEEHL, NAS SRLUITADNEHSLMINAS 2 R1/M LD E
2 REFMIHHE :
(1) NAS, ﬂﬁﬁ;ﬁmﬁlﬁﬁwﬁm\mﬁﬁm o
(2) AST, ALT, sHl, 1AV BN, BR7AO771)0
(3) QOL (SF-36) Sanyal AJ, et al. N Engl J Med 2010




PIVENS trial

~ NASHABRICHITARNARANBEER ~

100
20
P = 0.005
80 —

P < 0.001

N VitaminE
H Pioglitazone

Placebo

Steatosis

Lobular

Inflammation o, tocellular

Ballooning Fibrosis

Sanyal AJ, et al. N Engl J Med 2010
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Sanyal AJ, et al. Endpoints and clinical trial design for nonalcoholic

steatohepatitis . Hepatology 2011; 54: 344-353
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