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Clinical identity of nonalcoholic steatohepatitis (NASH) has established it as a chronic liver disease since the 1990s
in the USA and in the 21st century in Japan, although its significance is not well recognized in Japanese society. It is
characterized as a chronic liver disease, differentiated from viral liver disease and alcoholic liver disease. Nonalcoholic
fatty liver disease (NAFLD) comprises nonalcoholic fatty liver (NAFL) and NASH. NASH is considered to be the
hepatic manifestation of a metabolic syndrome. It is understood that among individuals with NAFLD, NAFL is a be-
nign condition, whereas NASH can progress to cirrhosis and ultimately to hepatocellular carcinoma. The precise
mechanism of NASH is poorly understood, although insulin resistance, oxidative stress and multiple parallel hits theory
have been reported. Computed tomography and ultrasonography are performed to detect NAFLD, but these are not
sufficient to distinguish between NAFL and NASH. The distinct diagnosis of NAFL and NASH is currently made by
liver biopsy, requiring hospitalization. Therefore, there is an urgent need to develop simple, non-invasive markers that
can accurately distinguish between NASH and NAFL. In Japan, the number of NASH patients is estimated to be about
1 million. The treatment of NASH comprises changes in life style, including eating habits and exercise that will lead to
weight loss, and drug intake, including vitamin E. Based on the global increase in obese people, NASH as a chronic liver
disease will become the most important chronic liver disease in the 21st century, not only in Japan but also worldwide.
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Table 1. Prevalence and Age Distribution of NAFLD in
Japan and Worldwide

NAFLD NASH

USA and Euro-

pean countries 20-40%

Worldwide 3-5%

3 Around 1 million
Asian coutries | 12-30% |people are estimated
in Japan.

Prevalence

Japan 9-30%

middle- |Japanese middle-
Age Japanese Men age Men age

distribution Japanese advanced- | Japanese |advanced-

Women age Women |age

¥ There is no accurate report regarding prevalence and age distribution
of NASH related cirrhosis.
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Liver cirrhosis Liver cancer

A 10-20% A 10-20% 5-20% 7 0-15%
First hit Second hit
A 77 %
A Multiple parallel hits
A Kim SK., Marusawa H., Kanshikkan Review 2014-2015, 80-85 (2014).

Fig. 1. Clinical Course from Normal Liver to NASH

gene; PNPLA3) MEIEINTWS, THE, —EIC
KREDBEE TN ETO ZENTELRIER S —7
CH—OBBIZXD, T LAEREFTHN-T2
K D750 AL, EO—HEF LA (single nucleotide
polymorphism; SNP) D#ELE TR ZRET ST &N
TX, £7/-, BHITSNP OME HEE T
BFR) SREE OBEEREICIHNS T ) LT
1 RAHBEM#HT (Genome Wide Association Study;
GWAS) WO HiEmNE &L, {7 BHOEEIC
DWW THEN R NITHN TWS. NAFL/
NASH OEB THEk 4 RGN InTho, &
<IT 22 BRI ITHEET 5 PNPLA3 73,
NAFLD @ J&%E e #p et R I2B 5 L TWw % SNP
THdZENHENIZIRS 2.9 HA AN NAFLD &#
HS29 SEH] AR 932 f)) W RELMAITH,
PNPLA3 @ SNP |3 Matteoni 7348 Type 4 (RHEAL
Z{ES NASH) &S HZICHBIL T/, Y PNPLA3
WIEERBICEET D E XN, invitro TOREHT
®, YU ZAAEHAWE invivo TORFBITHObN TV
27, Bl U CREMZSSRE IS D W T S M T7e >
TWwiawn, ZNICH, GWAS 12X > T NAFLD/
NASH ([ZBHfR T 2 B2 T D EN R E SN T
WaM, ZOXDMEA ik PNPLA3 DX D73
SNP DO[fElZ, NAFLD B# D7/ h Ti#A NASH
2720, DML EEZT DN LS T—T%
RIS 2 KERFNMOIZR L0 6EEND 5. 0
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ZEIA RIA >0k 70—F v— b (Figs. 2
and 3) TiZ, W70t 2 0E A & LU THHE
HEfEE L JENGF2W D 2 DD AN ZH T =, KD A
w7 E LT, HBs HiJH, HCV Hilk/x EDFF K™
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FE, HEMRARE, AFRY v 7> ROo—L0H
T, AR AR JHE IR i T OD A R0 7R )L & 2 3 B g
ORI 2 E, NAFLD O F K&K O PHEREBOA
MRS D ENBEITIR 5.V
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Fig. 2. NAFLD/NASH Diagnosis Flow Chart

TWBH, BEETHWTNHIRENRZHEY —)L &
25 FETITIEE - TWRW, /=72, NASH D2k
IZDWTIE, HERNSRBHE—OZNTh D HE
Tdh 5.

NASH O fiF 4 #FT H, & U T Figs. 4 and 5 T/n
THEDTHS.

6. A&

NAFLD/NASH O 4% /5 #f 13 NAFL & NASH
TH7:%. NAFLD/NASH O EHlF#%icdd 54
SRS TENL S T EEEN /R <, FHRREDIEST L
72 NAFL TR EMRGZTHOMRWICZL W=D
ThHb. Eo TNAFL EZBan/=8513, &4
EORIE SERFEE AR E U TR S EO%EZT
WODRREBIRT S, —F, #EITHEORETH S
NASH iZxf UL CldEWFEED D EO mitick
&, BB 2 HE B Tl 2 2 10 2 H 0 51 O 1
5 F T AFEIEEEZTWERERDIC K 2EERE
ZHiEd (Fig.2). Ao —&ICXDEKREDW
Did, NAFLD ¥ OtaE, HIEtzskESE
%. NAFLD, NASH O%EICIE T RI)LF —EBINE
D FE L ZEEEL, REFRBEULETIINEE 2 filfRE
9%, NASH 1239 2 EEEHEON ARBRITT 7%

PAEORERE A THMEOEIEE, H/NEDR
fiE, MR DAL DM ADNE SN OHMENDH
5.9 BIHA RITA > TIE, 7% DERERADOH K
EREEIEEORGDOR—F —F1 > EREL,
7% LA b O RE A D S AU T HERE 2 P EEA O
ETCREE MR L, (REEADDE S ST IUTEY)
BRI T A EE L. £, EBIAMREE
L THBD, 30 pMEHREL, TESRET
BHIT O FEL W, Ho&d, FEMETH-
THEEEIEIC K DR OUERM GO N &
OMEMTFERASINTBD, EEMETH->TH
HEEPREZ P LD SIEENAL TS T ENE
FLW.?

YNGR DWW T, REFTIIRWN,. EDDITHR
HALDWBEICAES THDITET > ADH > - 38YNT
DTz, BERITARIA12TE, EFIVE
(Vitamin E) & F 7V U 2 >3 E{K (Thia-
zolidinediones) DIAMIZ T ESF > AL XNJL DO EWF
Ak EH T /2y, World Health Oraganization
(WHO) Global Guidelines TlZ, LioEMizHB N
THHHBIEENINTH 5T, experimental (F
B IRBEME L TERBRELELTNS, D
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Fig. 3.

¢ A—White circle shows fat accumulation
¢ B—Ballooning is observed
¢ C—Dark blue cells show inflammatory cells

Fig. 4. Histopathological Findings of NASH
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NAFLD/NASH Diagnosis Flow Chart

NASH JE @l 247 flic L TEX IV E, 75t
N, EF TV EERITTT2 96 O KK
1 randomized controlled trial (RCT, >4 Afbtt
@ilBR) WhHid S PIVENS idBrAifTbnz. 20
B CTES X > E & EGFI3ME ALT fE X O
&, RIEDHEBLENRD 51, NASH JiFiED
BRBUEZRLZ O RKICEY I EREFTY
& > EHUTRIE, BRI & QAR RLICH
WTERNTHZENDIA NI FOHDFERT
Hole. 7ziEl, ML ey 5y
CRBRICSEERNRD 5T, ERGOERME
ZRSIZIEESBMN S /2. £z, /NI NAFLD &
KgE UMmoBERABRTIZ T IR &L T
BREBUEEDRNES N> EWMEINTS
D, BEMEOHELZOSEORIAENLETH
5.2

) EFTUET

EF TV ZFTVY D FHEED 1 DTN
WA F ) — LIEFER TIE ML B4R (peroxisome
proliferator-activated receptor; PPAR) y 7 d =
ARELTEE, (2R EPIESEREE LT
RIGIBHICH N 5N TWS. NASH OFEETZRRIC
AR ARFIENERSBEEL TWH I &S, B
A7 U5 VI NASH igREORAE L TIHEA S
NTER, EFZ VS 3EBHERTTY 7 1 A
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(=simple fatty liver)
S 9%

Type2 fat accumulation+inflammatory cell infiltration

Type4 fat accumulation+balloning+Mallory body + fibrosis

Fig. 5. Histopathological Diagnosis of NAFLD (Matteoni’s classfication)
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‘oz, mio@ED, E¥IVE, JIobAREk
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MAEZRET, oS EERBESNLND
7. EFXZ VY VR INETITERDZHIMER
B RCTICX Mgt ERanTHD, Dhasd
EHIMIZIZ NASH 1T 2 658N EMS T 5N T
W3, BB, F7VUDBEMRIIKESEN O
EOEMCTET 2 ANRTREBNS & EI, Bk
MDY AT OWENH Y, EEPBLETHD.?
3) A FUEG, TEFIT

A% F 13 HMG-CoA BT ZEFRTH D,
JEEREE, FiCEa L X7 0—)VIE DI E
WHWHENS, NASH IZHT 5 24 F > 8% 5
OBRFIMA R THZHDOD, MRS
INTWENOTZDMBAANHINTNEZD EEn
IEF > ALNIVOWZEIZZ LW, BRIk
LEMEIHMETH D Z L2 M%L, HaAL AT
O —)VIME 2 #E5 L T Db NASH B FICx L Tl
BHEEZHRT L LIk, TEFITEBED
ALATO—)V T AR—F—ZHELTIL R
TO—)LORDAAZMHT S LIZK>T, &3
LATO—)VMEEZLES TS, FAEF» S
NASH NOHZERHIEF I, /N O IR 3 5%

TIIFHEE, M OBERIHMESI N TN D
N, TEF>AELTRATHTHB.2

4) 7 oFFT T2 N EEEIE

T X FT 22 2 MRS GRS U DR
HELU TR THEAIN TS, RIEMAATEML
W7 EMOERABME SN TND, ElEFERTIE
F 2RI OIEHMHI/2 EBRINTBO, BIEEM
DHIZETMOD A S = XL TH NASH JFaEE E
FIRNVRPHFETES, EBE, NEOREFTIZ
NASH BT U TR, AR O SEER) ]
BoNZEVIWMENHD. LrLians, +o7k
IEFALNIVEETSMENIEZ L <, Bk
TS IME Z A9 % NASH B EFH I L TR EA
ELTHEL, BIXRAYIZ NASH NO#hH % & ik
95,9

B NASH 128 U TR H A T fRBRE I &
750 BRI DO NWTIR RS,

5 FE AR O NASH B ¥ Tl Tl E ORI
A%. NAFLD/NASH IZ %9 % fE i T 513 & 2 e
i DL WK EZ HLIZTHhNTH D, HINAINA
PAY =T FIRBHWEN TS, DAETIIEE
MESEI 03 2 RERESE T A U — 7 IR E )RR A3 &
FHEEREE L TIrbiiTWizAs, 2014 4E4 A5
IR & 720, SEBETEISEMT 5 & TS
N5, BUEOPRETMH OISR I X 2 & OHEN
H%3ELE (BMI35LLE) OlEmEH, #HL<
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124 ELLE (BMI 40 DL E) O & il B 12 IR
IN5.?

1. P&

NAFLD OEMTFRICDOVWTOMREIILED 5.
420 51D NAFLD £ 215 7.6 FH5R L /=t T
X, A, MRy F IR REREEART,
UL T 134 EFEFICE NS /2.0
NAFLDI129 i 2 % G & U 7= S #2 13.7 0
Bt n 51, NAFLSS il i3 8l 82 il o 38 1 %
121%ThH D, ~BERSHRXTFEOEIILNS
7275, NASH IZEX TE-> Tz 71 #i Tl 26.8%
&, BRICEGERMEN- 7. 1P £72, NAFLD173
5 7 NASH # 72 fiil & NAFL &£ 101 12593 7= &
MTPHO LB TH NASH BOIE S A ZITH
BIEEENE M D 2 T EARINT NS, 1D LT
PFA WX TTF—HIZENDH A, NASH D 5
FEAFERIT 70-95%, 10 FEEFERIL 50-90% TH
0, FHE U THIEREEIE & D E RN LN T &N
HEURMES A5, i, FREPAIZDNTIL,
NAFLD 6508 N\ Z&xf5 & U /-fat (BRI o
i 5.6 4) TIE, 16 fl (0.25%) MFEMNAL, F
SEEFENARIZ0.043% THo 2. W /2, Bk
NAFLDA420 | D #1238 - 7= # 5 T, FBBAE
Pl gk CEEBKEM 7.6 F) I2268l0H
(05%) THo/=.WDFED, NAFLD £/KN5 D
HRNADHEEIZZ < OIT M THDHEFAD. —H,
NASH JERNZDWTH S &, NASH 71 filvh, F
B2 13.7 ETHFFES AL 2 #1] (2.8%) ITED
541, NAFLD £ X 0D HENENARZHL TN
tﬂ”é%t,ﬁﬁk%%tthMﬁlnm@
RS 7B 513, 11 FHCIFFRA AR X
SEREIFHNDARITT.6% T%otéﬁiémfm
5. 19 [AkRIZ, 195 (D NASH [HZE 245 & Lz
#d($ﬂﬁmﬁﬁ32$)fm,%w(msﬁ
CIFDNADRFEE, FEEFENARIT26% TH
D, 10 MHMENERT DS I ETHEMAY XN ER
THIEIRINTNS. Y

8. &BHYIC

NASH %% NAFLD 13 21 {55 o [l o B
B—AEHEDDETFHRINDD, BECEEOHTE
WWIIELEELEORMNEINTSD, BfE, H
AEGDHAOHEENL DX Z2HI> TS, Y
BEOBHFED A2 5T, HRARMHICBNWTHIEEH

DEENIS

HiEE
B BENERTIKI

BISAREL 2SO TNSZ SN N,

Z D XANERRIZ & 7= > THF ] H R b
THEHT 5.
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