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JEE RO
FET IV T — VBRI BT %
Shear Wave Elastography (SWE) & iFkifi{b~— % —o
LA G DRI K 2 HFHHEALZ O R OB

WHD AT, I SR, Ak Y, B WIEAY, PEER ERY. KRG GEE
(i1 S SRR il - SN 15 S IR = B S1: R N - 57

1) MR AR 2,
2) Wl MBI (W - B

Wiz JE7I - ILEBERMHERTARE  (Non-alcoholic fatty liver disease : NAFLD) Db 5 F# D
BEORMEEISERL ZE7IVI—IVEBERERT X (Non-alcoholic steatohepatitis : NASH) % JE®
BRZHEEACTIRVWELETS3Z ENEETH 3. §H, /N1 47 —H—*% shear wave elastography (E1
T SWE) ##a#&hE I REIBMICE T 2FBHILERBESOZHBEENE ELICOWVL TR %
To7. FERB IV SWE 21T L, FHE#t~—Hh —%BI%E L /- NAFLD BE140%8 2R E L,
SWE {& & FHRHEL ¥ — h — DBIE Z ITWVIRMELERS (stage3LlE) DEBEIDI/EVEFICOVT
BEIL 7=, SEERHIE~Y — 5 —(4 stage3-4DRHLERBF THEEICLF 25D, SWEICHWTIE
stage2MEFEHL S5 LR U, thDIRME~Y —H — K BVERED 5 NASH DEHIEOBEHA TE /-,
SWE, V&5 —4>7S, WFA+M2BP, P-TII-P, E77JLO 8, FIB4 index IC¥ (T3 stage3ld
E® AUC I3Z2hZh0.86, 0.83, 0.79, 0.75, 0.75, 0.77CH-7-. E5I(ZSWE Lig#bt~—H—
FHAEDERLECAH, AUCIEZNZFN0.92, 0.88, 0.86, 0.88, 0.88THBEN LR &ERH /-,
BICSWE EVBIOS—427S OBWBEENRHEBN T /. NASH (CH (T 5 SWE (S FE{E (CHRH#E
LEBROZWDRETHY, NMFAY—h—%HIEEahE S & THGHLZHBEEP LR L.
F & URHILDERE & NASH FEGIRIET IV I —ILHEREREFF (Non-alcoholic fatty liver : NAFL) %
AL, FEBRERDSEITEEMSHY, NAFLD DFHROKEICEIZERDbN.

doi:10.11482/KMJ-J202046055 (#HI29/H 23 H ZFE)
¥ — 17— K : Non-alcoholic fatty liver disease (NAFLD), JF#iHE{k, Shear wave elastography

(SWE), FIB4 index, V%25 —4 7S

roic T N T — VHERRDIIF#E (Non-alcoholic fatty
AR, AIFICBWTHBERE, EHAEOM liver disease : NAFLD) @ 9 H#25% »33 7 v

mE &bz, MR o2al %2R0, Uik T — VHERRIET % (Non-alcoholic steatohepatitis:

TIE31%, WHETIH17%2IEEIEE (FET7 NV NASH) WbitTEBY, TDH25% I,

a— k) OEPIFEvwbhTwsY. 7, ZL T2 - 3%»FANEHE (Hepatocellular
G oK e
v e Ak 0 086 (225) 2111
T700-8505 Rl AL X A il T 2-6-1 77 v A 086 (232) 8343

NI ERFK A RAE R v 7 — A NEHE 2 E A —)V : m kawanaka@med.kawasaki-m.ac.jp
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carcinoma: HCC) ~N&ER L TW L Z EDHHS
PTERTWE Y Y, L2 L%AS, NASH I
2% HCC 1272 » THMIEIRTH B 2 &8
%<, FEHIREZEe HCC 2547 L CIF
R HCCIZIE LD TR DL 2P %Ll k
W, F 72, EETIZHCC O EHpEE LTI
BIECH® HCC 232 L TH h ®, NAFLD %
PR B I O BN AMER S T %,
JL4E NAFLD O P& TR LD EETH
LEVIIMENRLHINTEY, MMM
DILEA XY FD) A7 255507 TRL,
SWCICHET LI THRESRATETW
5508 A LI ER AT S L2k
ZWITE DA, §XTD NAFLD i B R0 8 bR
FEBI T RCTIR BRI R I ERZ 1T 2 LI1dE#E
BRELEETH L. S5IIE2HT 5 NAFLD
R LT, JFBEE P EE S 37X T NAFLD #iEfl
ZRIBT B ENTE R, 2 THEARMm Sk
4t Shear Wave Elastography (SWE) < JIT#tifE/b
<= —DHEETV, FNOLOMAEDEIC
L0 IR IR LE RS 2 2T 5 TRko
MEt % L7z

x5 & )ik

F 5 1320164F 4 H 20 520184F 8 H (2 I £
FRFERGERY v ¥ — TH AR & [F
12 SWE & it~ — A — ol g %17 - 72
NAFLD 14061 (3B VE6561, ZcPE7561), 4F#59
(20-84) maEL & L7 (¥£1). NAFLD
DLW LR E PR 7 & o Wi R A TR
it % &, HBs YU, HCV IRk, B
CUSRIEENT 28, SEWMEIFREE A2 Rk L, Sl
B M30g/H, TW20g/ HAWE LAz 2
o OFEBIC SWE & R I B~ — & —
Y (N®B a3 —4 7S, WFA+M2BP, P-1I
P, 71V, FIB4index ° V) %illE L
SWE & 15 ML~ — 7 — O B % Biid
L7, F72, E5HICSWE & IS ML~ —
B — R ARG DD Z LI X0 FFRHE L i B
i BT 2 IERBEHZEIEICO VTG L
7o FFRHE LR 1S Stage3LL L TP HATE W/

®, Stage0~2& Stage3Ll F T4 L7,

SWE DJZ 7~

SWE O IZME WS HEEFY ) VA7 1
Ay AT B AFEE Aplio500™ Ver.6% fli Jj L
375MHz I ¥ Ny 7 2% Hwiz BERE L,
HIEFRELIL cm, 7 4+ — A7 A% 4cem, ROI D K
EE%3em x 3em (WEICLVE&HHY) &
L, FHllROI Z A& 1 em ICREE L7z, HEH
7 XA MR T S5~ S8k, HFFm T
% B RGO B % 20T W IERALIC ROL @ L
i L, ROINIZKWIMAE S R WERAL & L 7.
WEEEIZT >3y b 3~40T2EM%E
WL, SYHrEEE (m/s) Oz flbeEe L
7z. SWE MIEMHE DB O WTIE, HEiER
HFHWETROIB L ZFOHOEHEE W E
Bbhbhr#ne<=a7)V L —ALTHiKEE
Kb, FEEEOEEEHH L.

NAFLD @ # #% % 19 & Wi 13 NASH Clinical
Research Network (2353 % NAS 0% % v,

NEORIE (0 - 3),

RIAL (0 —3), JH#H

Mg #k (ug/dl)

7 x)F ¥~ (ng/dl)

P-T-P (U/ml)

Va5 -4 7S (ng/ml)
e7nu Y (ng/ml)
WFA+M2BP (C.0.I)

FIB4 index

721 NAFLD BHOE N1

(%) 59 (18-84)
TR (B i) 65/75
BMI (kg/ nf) 27.0 (18.7-49.7)
SWE (m/sec) 147 (1.13-2.27)
SWE (kpa) 6.5 (3.7-16)
AF—, 0/1/2/3/4 14/30/32/54/10
FL—TF, 0-1/2/3 71/56/13
HAEAL, 0/1/2/3 2/53/71/14
NAS, 0-4/5-8 73/67
ALT (TU/) 40 (8-290)
AST (1UN) 34 (14-16.,6)
y-GTP (IU/L) 48 (13-366)
T-Bililbin (mg/dl) 0.8 (0.3-2.6)
WaLAFT—) (ng/dl) 195 (121-317)
TNT Iy (gdL) 42 (3.1-54)
I/ (10" ug) 19.6 (8.6-38.3)
HOMA-I R 2.9 (0.3-35.7)

115 (16-295)
117 (1.7-619)
0.6 (0.28-1.7)
48 (2.29.1)
39.5 (9-479)
0.63 (0.13-3.14)
1.6 (0.31-7.27)
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B JEARREZEYE (0 — 2)™", F 72 IFRLHE{L 2
7 — 1% Brunt's criteria % H\» THeRT L 72,

WalY 7 M IMP software version 13.2 (SAS,
USA) &M L7z, #EH#ITClk, SWE &#t
HEAL Stage @ H#K1Z, Tukey-Kramer @ HSD #%
TN L BLEILK AT - 72, FFRRHEILAE R 2
HiZ e LT SWE Hl, #IF#iEi~—
J— Wil SWE IC& ML~ — 2 — &
2 72 logistic [0J3 € 7 )V > & Receiver Operating
Characteristic curve (ROC Hi#}) DIERE & Area
under the curve (AUC) OBEH Z 1TV, £ET
JV @ AUC % 2,000 bootstrap 3% T L #Z L 7-.
W, SWE & &b~ — 7 — &M AGHEIC
£ B ML WIRE D IR TlX, K~ —h—D
FERELC X 5 L2 & logistic MW TH I L
7z cut off fili % VT, ROC Hi#E, AUC, J&EE,
FEREOHINEIT- 72, $TXTOEIKIAM
X% of. F£7, SWEENH I -4 7S
DA E DI X BT, £4
& logistic M4 20T %0 B 5HE & 172 logistic A1)
KXEH, AUC D ILEHD 5EIRS N7zl 7
WE 7V DOREE, FFRESZNTNI0% & %5
Cut off fE T ORETER H =R, BEPEM 3R % MG
L7z

B, ARWIEIEZ OWFZEIX19755F D NIV &~
VEXFEBREOVWLELOTH Y, NIKFERK
MM EEATHRBRIN, FRRENLL A~
TA—A Ry FERTER L REEF
53863). T/, FEHEBLOHEHEORLEHIK
E 7w,

MR
SWE & WFRAEIL ~ — 25 — 12 1) B HFRAE 1L
BPIDZ D7

SWE 2 B 1F % cut off fifi i #% #f b stage0 :
1.42 m/s, stagel : 1.42 m/s, stage2 : 1.46 m/s,
stage3 : 1.52 m/s, staged : 1.69 m/s & # #f 1L
DLFEEBHITEA L staged & 1D FEAMEAL
stage TIXITIFZED % £, stage2DEFEHN O 15
LTw7z (H1).

Stage3LL E O NASH # i L iF 5 729 D

* % <0.0001
* %
* % !

(m/s) * %

244

224
204
£
&= 1.8+
=
v

1.6

124

1.0 1

Stage0 Stagel Stage2 Stage3 Stage4

1 SR 7 — ¥ & B o R
SWE 13 stage0 & 1 TIEITITAED 0 <, stage2DERED S L
AL, stage D EHE EHITEA L.

SWE, Mt~ —h—%& (N#Mas—75
7S, WFA+M2BP, P-TI-P, b 7)o v,
FIB4 index) O cut off DT 2 f1-72 (X 2).
SWE Tl AUC 0.86, cut off 1.44, J&JE 70.3,
R 882, Fulhiyrh=k 83.3%, REPERyH=
779% ChH o7z, N aF—74 7S Tld AUC
0.83, cut off 4.8, J&EE 57, FFEEE 90, K1k
B 76.0%, FEMERHEE 695% TdHh - 7-.
WFA+M2BP (238 Tl AUC 0.79, cut off 0.84,
J&E 615, B SS, BRI E 84%, &
PR E 692% Td - 72, P-MI-PIZBWVTIX
AUC 0.75, cut off 0.7, JXPE 47, HR¥LEE 88.5,
PR 714%, BHENTHERT30% Th
D, b7 YEERIZBWTIE AUC0.75, cut off
52, JKFE 50, FREEE 78, FptEnH R 64.0%,
FaP:Rg =R 50.0%, FIB4 index CTl& AUC 0.77,
cut off 1.97, J&FE 59, FREE 84, MM H R
76.0%, FEVERTHERT701%TH - 7.

SWE & JFRRAEIL ~ — 4 — DA G HE DG
E 52 FEMINC tage3LL > NASH & ¥ |k
DO Lo7-® SWE & JFfiffift~—h—7% &

(V#2325 —4 7S, WFA+M2BP, P-II-P,
L 7va Y, FIB4 index) & DA G DRI
L AW RITo7 (K3, %£2) SWE & VA
25— V7S DAL DR TIE AUC 0.92, %
BE 90, JRELEE 87, BptErrhEE 85.7%, FaYER
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SWE(m/sec) VI =5 —/5 18 WFA+M2BP
1.00 1.00
0.904 0.904 0.904
0.804 0.804 0.804
0.704 0.704 0.704
0.604 0.604 0.604
0.504 0.504 0.504
0.404 0.404 0.404
0.304 0.304 0.304
0.20| AUC 0.86, cut off 1.44, 0204 AUC0.83, cut off 4.8, 0,200 | AUC0.79, cut off 0.84,
0.10] Sensitivity70.3, Specifictity88.2, 0.10] Sensitivity57, Specificity 90, 0.10] Sensitivity61.5, Specificity 88,
! PPV83.3%, NPV77.9% ! PPV76%, NPV69.5% ! PPV84%, NPV69.2 %
0.00 .00 A 0.00
0.00 0.20 040 0.60 0.80 1.00 0.00 0.20 040 060 0.80 0.00 0.20 040 0.60 0.80 1.00
N Lo .
P-1II-P e7ve R FIB4 index
1.00 1.00 1.00
0.904 0.904 0.904
0.804 0.804 0.804
0.704 0.70 0.70
0.604 0.604 0.601
0.504 0.501 0.501
0.404 0.401 0.401
0.304 0.301 0.301
0.204) AUC0.75, cut off 0.7, 0.204| AUC0.75, cut off 52, 0.204 1+ AUC0.77, cut off 1.97,
0.10] Sensitivity47, Specificity 88.5, 0.10] Sensitivity50, Specificity 78, 0.10] Sensitivity59, Specificity 84,
! PPV71.4%, NPV73% ' PPV64%, NPV50% ' PPV76%, NPV70.1%
.00 A .00 A .00 A
0.00 0.20 040 0.60 0.80 1.00 0.000 0.20 040 0.60 0.80 1.00 0.000 0.20 040 0.60 0.80 1.00

2 NASH IZBIJ % Stage3VL 1. SWE, Wb~ —H—Dh v Mt 7HOME
AUC 1Z SWE, Va5 —%4>7S, WFA+M2BP, P-II-P, & 7)1 Y%, FIB4index T, ZNZ10.86,
0.83, 0.79, 0.75, 0.75, 0.77Ca V), HHHIL~Y—H —DOPTIRINE T T — 7 V7S 25 b BIFTH - 7=

SWE+IViI =25 — /57 78 SWE+WFA*M2BP

1.00 1.00

0.90 0.90

0.80 0.80

0.70 0.704

0.60 0.60

0.50 0.50

0.40 0.404

0.20 0.30

0.204] AUC0.92, 0.20d] AUCO.88,

Sensitivity90, Specificity 87, Sensitivity73.6, Specificity 88.2,
0107 ppygs.7%, NPV90.9% 0-1091" ppv80%, NPV76.3%
D'DD T T T T T T T T T D'DD T T T T T T T T T
0.00 020 040 060 080 1.00 0.00 0.20 040 060 080 1.00
E+t 7L m R i
SWE+P-III-P SW ba SWE+FIB4 index
.00 1.00 1.00
.50 0.90 0.90
20 0.80 0.80
.70 0.70 0.70
.60 0.60 0.60
50 0.50 0.50
40 0.404 0.404
20 0.30 0.30
0d| AUCO86, 0ood[ AuCO88, 020 AUCO.88,
‘ Sensitivity65.6, Specificity95.8, ’ Sensitivity75, Specificity 86.3, ’ Sensitivity81.3, Specificity 81.6,
10T PPV93.2%, NPV76.6% 0101 PPV82.8%, NPV79.7% 0.104] PPV78.8%, NPV83.8%
‘DD T T T T T T T T T D'DD T T T T T T T T T D'DD T T T T T T T T T
0.00 0.20 040 060 0.80 100 0.00 0.20 040 060 0.80 100 0.00 0.20 040 060 0.80 1

X3 NASH I8 % Stage3LL Lo SWE & it~ — 7 — & DM A G LRI X LI

SWE & e lb~ — & — ZMlAA b7z AUC 12 SWE, VIl o 5 — 4 7S, WFA+M2BP, P-TI-P, b7
vu #, FIB4 index D ZNZNT, 092, 0.88, 0.86, 0.88, 0.88TH V), SWE & it~ —»—o
HMABDLEDOHTIEISWE E N5 —47 7S 25k b BIFCh o 7.
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2 NAFLD B#HIIBIT 5 SWE & ML~ — 7 — D AAE DI L 2 LR B (Stage3 BL 1) v BiF

D
model AIC AUC 95%CI Se“(ss/t:)VIty spe(col/gcny 1();\)/ 1;101/:\)/
SWE 132 0.86 0.800 - 0.918 70.3 88.2 83.3 779
SWE+N# 25— 7S 101 0.92 0.863 - 0.964 90 87 85.7 90.9
SWE+WFA+M2BP 127 0.88 0.800 - 0.935 73.6 88.2 80 76.3
SWE+P-TI-P 126 0.86 0.797 - 0.921 65.6 95.8 93.2 76.6
SWE+ b 7va Vg 122 0.88 0.822 -0.932 75 86.3 82.8 79.7
SWE+Fib4 index 126 0.88 0.823 - 0.933 81.3 81.6 78.8 83.8

#3 SWE ENHIaT =42 7S OHMAE DRI & 2 FRHELZ I OBET

1

Predicted value =

1+ 2.71828181 —(7.8888xXSWE+1.3858xType4Collagen7s—18.0114)

Predicted value

(range:0-1.0) n Stage3-4 Stage(-2 PPV NPV
= 0.65 47 (33.3%) 43 4 93.0% 7.0%  no liver biopsy with Stage3-4
=(.18,< 065 52 (37.2%) 19 33 35.4% 64.6%  liver biopsy
< 0.18 41 (29.5%) 3 38 7.9% 92.1%  no liver biopsy without Stage3-4
HE90.9% & EFWICRFTH o 72, LAt 1

12 3 SWE & WFA+M2BP & AUC 0.88, )& FE
73.6, HEELEE 88.2, BEtEAUrRER 80.0%, KEVERY
HE 76.3%, SWE & P-TI-P OMlAADHLETIX
AUC 0.86, & 65.6, FFHLBE 958, ByEpyrh
#093.2%, BT 76.6%, SWE &k 7L
O U WRIZ AUC 0.88, JKEE 75, F¥ILEE 86.3, By
PR EE 82.8%, FETEIIFFH 79.7% TdH - 7-.
SWE & FIB4 index 13 AUC 0.88, & JiE 81.3,
FRELEE 81.6, Btk 78.8%, REPEmyH =R
838% THo7:. TN 5HMOMMAL~ —
=7 &L SWE DM AEGDHLETIEISWE &V
Bag—7 U ThRd AUCHEL, VoS —
TS HA8LL TN 2, SWE 2%1.44 m/s DAE
BN B TIRAELATHEE L T 2 W REMEDR
B

SWE &V 7 5 — 5278 Dl A G HEICEIT
S HHEILZ I

INLOERIY SWE E VR a5 —47 7S
G DY, HRHELZoOME LB 2o
72 (#£3).

WHMEAL Stage & SWE E VBl 5 — 7 V7S @
MAGHLEIT L) TRETHERZ KD, L
I & IEERE % X L7

Predicted value = J— o o SWE 1 503 #xTy petcollagen7s—202173)

IS OFME AT Predicted value %%0.65LL 1
T3 Stage3lh E o aethds @ <, BErydsg
93.0%, BT T70% L BREFTH o7
120.18K 41 T 1 Stage0-212 BT Bty
92.1%, FEMETHERIZTI%TH ), IREWNZ
Wi IR L O FIRT ST RECTH 5 Z L 2RI
Sz,

% %

418l O B et iE NASH o #5132 5112 %
L CIFEREZITDLTIFRBEYBIIE L LT,
SWE & VI 25— 7S D AGDEE v
HZLICED, BMUBHREERL I LN TER
HHELZRETH 5.

NAFLD O T # e b 8 e 65013 i B 858 o A 7
5%, LMFEAXRY P E2BILRTL, F#
ARRTHALIEIFHONTET VS 8,
RIFIZBWTH HARANDKIZ0% LL_E AR IF
THY Y, REBEIMEINIC S B A5, 20304F 12
(S O TR AME AL AT B L 72 BT 2 <0 T e
FENZ 72 o 7o EAE O NAFLD 238 h§ % 2 & &%
broTETWwAY, ZoZtrbdTRT
@D NAFLD I AEMEZAT) 2 L IEATTRETH
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D AL O JER BRI T 72 Beak i ©
NAFLD O ##EIL D Z W % 17 5 T LB
B %. & LT NAFLD DOHEHMEAL R F IR
W EEEEOUESCHMEMEA~0ZZ R, &
EFIREE, HCC 2L oBRELEID, FHREYL
ETDLUEND L.

F72, HRAM Ry 7 %&31281F % ALT R
AST DERFFEOIKHEDSI UL L EEED L
TWaS, ik 23 L7 Ytiak <o A
K v 7 5B & OME!Y TI1&, FIB4 index TH
WF L 72 IR L DS LT B eSS 5 12
bbb 3, ALT fii50 TU/L A TR H#F &
% HRWIEBIA21.4% SAFTELTED, ToZ
&h 5 b NAFLD O LA R %2 B3 % IR
B RIRESEECTH 5.

Z M F TIZ NAFLD DA LAL R 2 353
5 12D b — =R A3 7)) Y 7Y A
72 & LT FIB4 index, AST & ALT [t, AST to
platelet ratio index (APRI), FibroTest, Enhanced
Liver Fibrosis (ELF) score, NAFLD fibrosis score
REDTRIPRASNTE 20 07110720 g
MEALERBICIE T e 3w ol IR
P TIE, G elastography™ * % Fibroscan®’
% MR elastography™ 7 & O {§EHRAT BT 5
HTHE L L BRI L DA T I T\ 5.

40147 - 72 NAFLD % R4 & L 728 58 5 %
KA BT 5 real-time tissue SWE D #1313k 4
OHENZ LD TOWMETH - 720, 20k
FRELZ, [ EE O BERE % F v C SWE # 111610
NAFLD 126t L CHiifT LA S T 57,
N5 OFHEITE W T Satge2ll I D cut off
fifi 131.40, stage3Lh | 131.40, stagedid1.55& A
JEFIORFS L IFIF—F LT, 26063
A& DG L FKEIZ SWEL40 my/sec PL_E I3 HiHE
1L O REME DS 2 & Bbh /-,

Z O & ) I HFHAS R ML AR A C NAFLD O
NFRAEALER OME AT b TV 5%, H—0
=N —=TIEHRVLEFICER T TH L7720,
4[al, SWE & Pt~ — /7 — 2 flA b
TR s, B E I LA S €5
WEITo 7. WMt~ —h -7 L& SWE %

MAGHbETIE, NVHaF—47 7S & SWE D
MAGEDLEVIEFICRIFTH D, AUC 0.92,
J&PE 90, JRELEE 87, BntkiyrhEk 85.7%, Bk
BhE90.9% T > 72, F72, SlKD7-5E
KBV TH IR LR OR R 5T, R
L TR WIEFIOHHNIZ & 5D ek~
INn7:.

FEBE, NAFLD 8% O KL FUL IS M R X
DS T T4~ 7T ERHEIRFNFIE, EE%
AEHEIZC 7 o —3NTwb7-0, JERERY
TWEEEL L TV BEDSH B, T TRl
TIEBERM R K ENZ BT, FIB4 index > 3.258L
LTI S M R I A L, Fibroscan X MR
elastography “CIH-HRHEL O HI T WA, 1B %
33 5-XE NAFLD &, FIB4 index < 1.30%k
T —MENERHE T 7 + 0 — % Hil 5 NAFLD 245
K9 B E10073% 527, FIB4 index 1357 —
ZIZ&E A ALT R AST, [/, AE#GCH
B TE 525 cut off HICBHL TlX, 4Eip
RWET 5 E R L O TR A RIEDDH D
ESIIRE R H B E-BDbNE Y &
72, WAEBROBIZH 7)) v 72 g —H5kZ )
2 feERe, SWE % JtifT S 2 #ks o i
WX ) ZLOMENH D EEZH 2 72
B, SHRIRADPLELEZ .

SO TIRE—D—h—DRELD
b SWE & VI T — 5 7S DAL HEDHL
HALOEEIZB T 2B WK IENEBY,
Stage3Lh L O &EB 25 BT S 2 ST &
2. ZOXH)BLREITH) T EITED, Wi
AL DK NASH FEFI R IE 7 v 3 — v Jig B BT
(non-alcoholic fatty liver : NAFL) % &%l L,
WAZHRAEALAERE L 72N 4 ) A 7 O NAFLD % %
Wis b2 ik, PRUHICORD D IHEN
AR S N7z,
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Combination of shear-wave elastography and liver fibrosis markers
predicts severe fibrosis in patients with non-alcoholic steatohepatitis

Noriyo URATA'’, Miwa KAWANAKA "', Katsunori ISHIT",
Tomohiro TANIKAWA "', Ken NISHINO'’, Mitsuhiko SUEHIRO ",
Takako SASAI'’, Ken HARUMA'’, Jun NAKAMURA?’,
Noriaki MANABE?, Hirofumi KAWAMOTO "’

1) Department of General Internal Medicine2,
2) Department of Endoscopy and Ultrasound, Kawasaki Medical School

ABSTRACT In the recent years, the incidence of nonalcoholic fatty liver disease (NAFLD) is
increasing rapidly worldwide. It is important to detect nonalcoholic steatohepatitis (NASH) with
a poor prognosis in patients with NAFLD using noninvasive diagnostic methods. Conventional
ultrasound (US) is the most common, low-cost technique for NASH diagnosis and improving
patient prognosis. We studied the usefulness of US elastography (shear-wave elastography
[SWE]) in diagnosing liver fibrosis (LF) with NAFLD and examined the possibility of improving
the diagnosis of patients with advanced LF by combining SWE and LF-marker testing. The
subjects were 140 patients with NAFLD who underwent liver biopsies, SWE, and LF-marker
tests, such as type IV collagen 7S, Wisteria floribunda agglutinin-positive Mac-2 binding protein
(WFA[+]-M2BP), P-II-P, hyaluronic acid, and fibrosis-4 (FIB4) index, at the General Medical
Center, Kawasaki Medical School. We evaluated the efficacy of combined SWE and LF-marker
tests to diagnose advanced LF (stage >3). SWE was performed using 3.75-MHz probes (Canon
Aplio 500, JAPAN). There were minimal differences in LF-marker levels for NASH stages 0-2,
whereas significantly increased LF-marker levels were observed in patients with advanced LF
(stages 3 and 4). SWE showed significantly elevated LF-marker levels at stage 2 compared
with stages 0-1, and NASH was detected earlier than other LF markers. The areas under the
receiver-operating characteristic curves (AUCs) for SWE, type IV collagen 7S, WFA(+)-M2BP,
P-II-P, hyaluronic acid, and FIB4 index for stage >3 were 0.86, 0.83, 0.79, 0.75, 0.75, and 0.77,
respectively. With combined SWE and LF markers, the AUCs increased to 0.92, 0.88, 0.86, 0.88,
and 0.88, respectively, showing increased diagnostic ability compared to that of single markers.
The diagnostic ability of combined SWE and type IV collagen 7S was superior to that of other
combinations. In addition, we detected that most cases were in stage >3 on combining SWE
and LF markers. SWE for NASH can simply diagnose LF progression; the diagnostic capacity
of SWE for LF improves in combination with LF-marker tests. It may be possible to detect the
need for liver biopsy and treatment or follow-up, as well as reduce the number of liver biopsies
by identifying NAFLD with low LF levels. (Accepted on September 23, 2020)
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Key words : Non-alcoholic fatty liver disease (NAFLD), Advanced liver fibrosis,
Shear wave elastography (SWE), FIB4 index, TypelV collagen7S

Corresponding author Phone : 81 86 225 2111
Miwa Kawanaka Fax : 81 86 232 8343
Department of General Internal Medicine2, Kawasaki E-mail : m.kawanaka@med.kawasaki-m.ac.jp

Medical School, Kawasaki Medical School General
Medical Center, 2-6-1 Nakasange, Kita-ku, Okayama,
700-8505, Japan



