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B LEFEOIMERMEIL~— 7 — & el UFFm L 7.
2D-SWE % v Cilll% L 72 shear wave velocity 1%, HF
MM LAE R & BB IC B L, IHRME L b RE 1L
AR TH A& CF4:0.92, F3LLE:0.932 F2LlL:
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IZIIANA & R Th s 0. F72, AR
TERIUT & % Ak TPl 4R % 1/50000 TdH
D, 20 mm PhEOAMFREART L4 25% D~
TV TG =B EHEESR TV Y
Z 2T, IFREMIFHMEILZINE L L TG
ML~ — D — OB EA,  F 12 Hyaluronic
acid (HA), Type IV collagen 7S (IV-c-7S),
F 72, Mac-2 binding protein glycosylation
isomer (M2BPGi) HSEERIGEH S iCvp 1012,
S50, MERET — & RFi 7% & O— IR
M2 A A S 72 APRI (aspartate
aminotransferase (AST) to platelet ratio
index ] X° FIB-4index 7% & @ JFfEI LMl =28
HERTH DL OGP SND Y,

—7, WAL X D IREREPrOEABEIZE
Wrs 5720, BEZHES ) 7 1 % v IFE
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2015F 1 B~2016 6 A
2D-SWE, MFARE , FER E 1T L -

C BB T BT I
n=222
WHRERS
HRER - _n=a
e - FHRIERR REHERAER (18)
2D-SWE R I (2) - B BUBFREE BRI (2)
- BSREEFAOAHE (3)
- BRBEEAT 30 (4)
BRI &
n=193

K1 AEfEO70—F ¥ —

DOFERZMET H2FEIZTANT T T 1]
MEHZEDO TV L. 20154F121F, HHBHE
W R 5 2 4l 8 A K 4 (World Federation for
Ultrasound in Medicine and Biology, WEUMB )
DBEWR LTI ANT T T4 T4 FITA ¥
\2 8\, 1) Vibration controlled transient
elastography (VCTE), 2) Point shear wave
elastography (pSWE), 3) Two dimensional
shear wave elastography (2D-SWE), 4) Strain
elastography @ 4 #7242 R a2 Y. 72,
[F4E0> 3 — 1 v 7 SiFfiEc7 4 EASL-ALEH Clinical
Practice Guidelines (28T, BWEHE LTI A
F7T 7 40%, LR O —ERE LT
Hwab 2 ENEF LL, IEFNRZEEE D
M 2RI L ) BRBES LA T 5 2 &8
RENEY, mhTH, TIANTT T4
WiAeHs & RS DI OE S ) 7 4 25 2D-SWE
Tdhb. 2DSWE L, HitkoBEE 7 v ¥ 2%
WA ZHRAL, 118045 T L #i P o 7 &l
FWREE LTWwA PP K512, 2DSWE D
RRKOEFHMIE Kk ITTH T —~ v EX 7L TH
0, BLERY 2 MR SR b WTRE T B 2.
L LEHOTEDD, BFHTREETE S
2DSWE QLU T Y AIZZLL, 7— % 0%k

DEINTVLONPHIRTH L. AFZEIZB W
THAE, CRUEMEFEER 2 0512 2D-SWE
DIFEHMEALZWNIC BT 2 H LIV T, B
O IMERMEIL~ — 7 — & B LRE L 72

II. ARHERELVAHE

L X %

20154E 1 A2 5 2016 4E 6 HIZB W T, LF
I CHBBSHIICA v 7+ —L Farkr b &
Fhi L, XEICLLFEELHT, MEsE I
iR B X OV 2D-SWE % JitifT L 72 C A8
Frpc 222 B2t & L7z, CHRIEBMIFRDOZ
Wrix, HCV $ufk2>> HCV-RNA D b o &
L7z, BKEEAZ AT 401406 GBE12 7 HiI2B
A RGEEDEME D =40 o/ H (n=2), 2
=20 g/ H (n=2)), BRIIFREMZGG] (HBs
PURGYEG] (n=2)), JEESHEAEPERRE %% £ 72
FHOSIEMEIFZ O EEF (n=3) (2B
KEVBAENS T2, FFRHEEEADY 15 mm
Rl F 72X PRI 6 BT AR i 0 E B (n=18)
X, R ELET RS AS BE B O 72 9 AT 0 S 4%
L, 512, THRTEEEME R #E (shear wave
velocity: SWV (m/s)]) HIZEAEI B (n=2) %
B 725 193 Bl BE = Hfk iy 2 TR SR & L
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#1. BEER

Variables n=193
Sex (male/female) 114 /79
Mean age (years) 661 = 102
BMI (kg/m’) 230 = 34
T Bil (mg/dL) 07 [0509]
AST (U/L) 449 [260510]
ALT (U/L) 441 [230530]
Alb (g/dL) 40 [3643]
PT (%) 915 [821988]
Plt ( X 10"/mm?® 149 [107-186]
HA (ng/mL) 2128 [4762541 ]
IV-c-7S (ng/mL) 89 [4580]
MZ2BPGi (C.0J) 19 [0943]
FIB-4 index 281 [185509]
APRI 075 [044-1281]
Fibrosis score (%)

FO 32 (166)

F1 41 (212)

F2 37 (192)

F3 24 (124)

F4 59 (306)
Activity grade (%)

A0 6 (31)

Al 126 (65.3)

A2 61 (316)
Steatosis category (%)

SO (< 5%) 174 (903)

S1 (5%-33%) 19 (97)

The values represent the mean * standard deviation
or the median [25-75th percentile].

Abbreviations: BMI, body mass index; T.Bil,
total bilirubin; AST, aspartate aminotransferase;
ALT, alanine aminotransferase; Alb, albumin; PT,
prothrombin time; Plt, platelet count; HA, hyaluronic
acid; IV-c-7S, type IV collagen 7S; M2BPGi, mac-
2 binding protein glycosylation isomer; APRI,
aspartate aminotransferase to platelet ratio index.

7o Ao 7O —F vy — bEX1IZ, BEY
REeRLIRT. ARENLVY Y FESB &
CANZWG LT 5 EFAMFEICE T 5 P igsT
2PV, BTFEBIRYE S ML B2 O KGR
15T o 72 GREETE5 H26-124).

2. i

1) 2D-SWE (2 X % S5 Wrosiidk ol B o il 52

B % 2D-SWE oF H % 115

2. 2D-SWE 12X % SWV Ol 7E .
Bk HERE1Z LOGIQ E9 (GE Healthcare) %
fEA. TS5, 36 cm LLiEIZ, 30 x 15
cm @ ROI % #%i&E. FHANCIE ROI Hae |2 EARE
1.0 con OHIENER % HEkE L, BRI
&1 TR ZE O BT Tk L D (shear
wave velocity: SWV (m/s)]) %i#llE L7z,

B 5 0% B %5 1Z LOGIQ E9 (GE Healthcare,
Milwaukee, WI, USA), #£ fit 713 C1-6-D 2
YRy 7 AT —7 (4 MHz) 2 H L 7.
2DSWE %, 154D Lo EMRERRO »
% 2DFEMICZEY, PEOHE M % 5E T
TNz WEME, M ERTH S5 HEE
3.6 cm PLEIZ 3.0%1.5 cm @D regions of interest
(ROI) ##%iE L7, ROIOHIIZEFE 1.0 cm
DM e % EE ik L, AR
WARAT & 6 H 12 Q%EH?W@ET“C“HJWE%@@
SWV &l U7z BlE iz X2 129, Ml
VXA —HRAL X 0 10 [mldfe L CA7Vvy, HofE
ACER R E Lz, AR T, 19—~y
7 ORI S I D 50% VL b &R L 7260 %
EIETEG LR L, WEEEEAY6 1 (60 %)
DLk, Ao lus i v Rl A% 30 % AT
& BB R ERIIE L L7z

2) FFAE A A & i B AR RO MG S

2D-SWE JitifT & R H 12, SWV fll7E & [HA7
£ 0 14 gauge M % H W CGEBE T AR
AT 2 /61T L 72, W BRI id, &R
FOREERD HIRHFE I LD SWV IR R
xR 72 IRRE TR AT H A7z, METAVIR
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26+ _Ek
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3. AL stage Bl H T —< v T8y — .
B LR PR, 33— F o 5K ME, REICARE—
LR AR DIRIE R D 7.

scoring system (250 &, FFRAEILFEE 2 FO -
ML Z2 L, F1: PRI O MMEEIL R, F2:
FRMETEZEAEIERL, F3 1 /NEDQ DT A &0 ik
MWHAGER, F4: FFREZICHEL2Y. £/,
B - RIEFT R ORE L A0 B RIER L,
Al BEOBICSETT R, A2 HEEE O
RIEFTHL, A3 EEEOEEICIAERT WD 4 BERET
FEAM L 72, HFIEILEI G OREL, SO 5% &K
i, S1:5-33%, S2:34-66%, S3:67% VL &
D 4 BB TR L 7z

3) IMEAgAT

2D-SWE Jiif7 & [/ H 12, MR % jiifr L
Ii/MMiE (platelet, Plt), 7 )V 7 X ¥ (albumin,
Alb), AST, alanine aminotransferase (ALT),
¥ ¥ ) LV € ¥ (total bilirubin, TBil), 7 o
o v ¥ »E M (prothrombin time, PT) X
M2BPGi = #ll5E L 7. F 72, Wb x a7
T & % APRL (AST (IU/L) / upper limit of
normal AST (IU/L)]) x 100 / Plt (10°/L),
FIB-4 index: (AST (IU/L) X age (years) /
Pit (10°/L) x ALT (IU/L) 1/2) % & L,
SWV & OFHBIRIFR 2 #iad L 72.

I [0}
[}
14t # % . o
(e}
FO F1 F2 F3 F4
F stage

4. JFHRHELL stage B SWV.

4) FaEtfET

L fE 25§13, Kolmogorov-Smirnov ¥ %€ %
HAWEBRSAAICOWTHE L7 SEREEH
X, HEICIG CFEE £ FEFEEE 2 EH
Jofl (DU Z#EFH) TR L7z, SEEt =g
13 SPSS version 23 (IBM, Armonk, NY, USA)
L 72 SWV & &N T & o ki
Spearman @ JIE 7 #H B 4% Bk o2 &2 vy, p <
0.05 CHIRAFR%ELAY 0.40 LU F % & & 7 41 B B 4%
HY & L7 ZEIEIZ, Kruskal-Wallis O
7€, Bonferroni #fi 1IF. ® Mann-Whitney U # &
W7 2 EEEERE (receiver operating
characteristic, ROC) #7112 & b, ¥ #4E 1L
stage Xk A0 v M TEB X O
HF A (area under the curve, AUC) = &}
L7z, 2D-SWE & i st~ — 7 — o AUC
i%, Delong & DFEEI2HE Uk L7 7.

. # £
1) 2D-SWE Ol E = & fFag b 2 7 —
TRl SWV

A BFZE T OSWV Il E BB = 13 98.9%
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£ 2. SWV L lMiiitdr 7 — % & DR

Parameters r p

Sex 0.147 0008
Age 0.188 0003
BMI 0.109 0133
T.Bil 0.239 0001
AST 0514 <0001
ALT 0.376 <0001
Alb -0.469 <0001
PT 0407 <0001
Plt -0.615 <0001
HA 0.695 <0001
IV-c-75 0.732 <0001
M2BPGi 0.725 <0001
FIB-4 index 0.701 <0001
APRI 0.699 <0001

Abbreviations: SWV, shear wave velocity;
BMI, body mass index; T.Bil, total bilirubin;
AST, aspartate aminotransferase; ALT, alanine
aminotransferase; Alb, albumin; PT, prothrombin
time; Plt, platelet count; HA, hyaluronic acid; IV-
c-7S, type IV collagen 7S; M2BPGi, mac-2 binding
protein glycosylation isomer; APRI, aspartate
aminotransferase to platelet ratio index.

(193/195) Tdh o7z . WEAREL 7o 72 2 BT,
W) 7 WS - SR 2w CTh o720 1 A
72D OWEICH L2 FHER3.4 £ 064 T
otz K 3ITHRHMEAL stage IO A T —~ v
TN = OREFT R 2 RS, FRAE Lo HE
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Iz, H—AF oK, REICAE—
R H AL ORI % RO 72, IR stage
o> SWV g, FO(32) 11.35(1.25-1.40)
m/s, F1 (41) :1.45 (1.37-1.56) m/s, F2 (37) :
1.63 (1.38-1.55) m/s, F3 (24) : 1.88 (1.40-1.84)
m/s, F4 (59) :2.12 (2.01-2.28) m/s T V),
NFARAEI L R IS VB EH 2R L7z (p <
0.01) (X 4).

2) SWV & Ml s L ORI A 3

7 & DR

SWV i, AST (r =0.514, p <0.001), Alb
(r =-0.469, p <0.001), PT (r=0.407, p <
0.001), PLT (r =-0.615, p <0.001), HA (r =
0.6%, p <0.001), IVc-7S (r=0.732, p <0.001),
M2BPGi (r =0.725, p <0.001), FIB-4 index (r
=0.701, p < 0.001) % APRI (r=0.699, p <0.001)
ECHEIFMICHEELRMBE RO 7 (K2).

3) AL - SER L OIRIL grade Hllo> SWV

HEIE - 450 grade B SWV O fiEiix, A0
(6) :1.41 (1.33-1.56) m/s, A1l (126) : 1.50
(1.38-1.85) m/s, A2 (61) :2.01 (1.78-2.17)
m/s T, BE - RIEDOFEFE I VBRI B A %
RL72(p<0.01). —7, FEHML grade 5 @
SWV i&,S0(174) :1.69(1.39-2.02) m/s, S1(19) :
1.78 (1.50-2.01) m/s TH Y, Mal#mA ExE
FERO LN o7z (X5).

A B
357 357
3271 s 327 ns.
2971 297
267 267
223t 2 231
E”~ E”
> 207t > 20t
2R WAS Q 17T
1471 g 1471
17 117
08 - 08 —
A0 AT A2 S0 S1
A grade S grade

5. BE - EB L OBRIGL grade Bl SWV.
A, U - RIE grade F ; B, IBH1L grade Bl SWV.
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F* 3. KM A T — VB OZWiEE
Parameters F4 =F3 = F2 =F1
AUROC 0.952 0.945 0.899 0.848
95% CI 0.920-0.984 0.909-0.981 0.828-0931 0.787-0.909
Optimal cutoff 1.926 1.794 1.554 1.457
Sensitivity 0.839 0.887 0.884 0.733
Specificity 0.939 0.907 0.841 0.857
PPV 0.851 0.859 0.874 0.961
NPV 0.955 0.926 0.806 0.407
LR+ 14.476 9.561 5.297 5131
LR- 0.118 0.124 0.185 0.312

Abbreviations: AUROC, area under receiver operating curve; CI, confidence interval; PPV, positive predictive
value; NPV, negative predictive value; LR+, positive likelihood ratio; LR-, negative likelihood ratio.

A
1.0
0814

>

S 06

.“é

304 F4
0.2

0.0 ; ; ; ;
00 02 04 06 08 1.0

1-Specificity
C
1.0
0.8
>
E 0.6
.“é
@ 0.4
(%]
=F2
0.2
0.0 ; ; ; ;
0o 02 04 06 08 1.0
1-Specificity

B
1.0
0.8
>
E 0.6
:‘é
& 04 =F3
0.2
0.0 ; ; ; ;
00 02 04 06 08 1.0
1-Specificity
D
1.0
0.8
>
E 0.6
:‘é
¢ 0.4
%]
=F1
0.2
0.0 ; ; ; ;
00 02 04 06 08 1.0
1-Specificity

6. 2D-SWE D TF#HE L2 WiiE.
A, F4 vs FO-3; B, F34 vs F0-2; C, F2-4 vs FO-1; D, F14 vs FO.

4) 2D-SWE O HEILBITRE S & OV I
Mefb~—7 — L DLtk
2DSWE X B 5 F4, F3LLE, F2LLE,
F1 U EOFMILZ @5 25 AUC I3, Tthe
11.0.952 (95 %CI : 0.920-0.984), 0.945 (95 %

CI:0.909-0.981), 0.899 (95%CI:0.828-0.931),
0.848 (95%CI : 0.787-0.909) T - 7z (K3,
6). 2D-SWE @ AUC &, HA, IV-c-7S,
APRI, FIB-4index ®* M2BPGi O\ LD b
HEZESMEERL (R4).
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# 4. MEBHEIL~ — 7 — LI L 72 2D-SWE D -##E L2 e

Parameters F4 = F3 = F2 = F1
2D-SWE 0.952 0.945 0.899 0.848

HA 0.901 * 0848 * 0.813" 0.760™
IV-c-7S 0911 * 0902 * 0.838* 0.776*
M2BPGi 0.920 ** 0910 * 0.851* 0.790*
FIB-4 Index 0916 * 0.889 * 0.849™ 0.763*
APRI 0910 * 0.866 * 0.836™ 0.772*

*p < 001 (compared with 2D-SWE), *p < 0.05 (compared with 2D-SWE).

Abbreviations: AUROC, area under receiver operating curve; 2D-SWE, two-dimensional shear wave
elastography; HA, hyaluronic acid; IV-c-7S, type IV collagen 7S; M2BPGi: mac-2 binding protein glycosylation
isomer; APRI, aspartate aminotransferase to platelet ratio index.

Iv. # =
BEWIEA A — Y ¥ 7L, FEPEIRIEAL
7o ERUBAEALIEIRZ %2 01 O BB O WG M = B
By & LT, 1990 4FEEA S FFERI S5 S
720 PR BERBHEEAAB LTS
A NT T T 4 OFEAMIIREEN 2R F T, B
1, EA—N—POE BT I AT T T 145
BEBESWIE SN, R4 BT THEH S
TW5h,
VCTE X, HED N T VAT 2 —H =056
&3 B ARIRNE O BG W 2P & (3% 5 % iU %
A BRI L D HIEL, CoRELY T
BRI 12 2SS 5 5B T, 7 ih % FibroScan”
(Echosens, Paris, French) I[Z## &N Tw 5.
VCTE O KO ERTIX, fMitksss £ ¥ 258
RIET Y ADHFIET, %nTh CEEMEITE
BONFHHELBIIc B 2 F M L 72
DENREDNL L, A5 - T F ) VA LA
FE§ B D220 5 Bamode W{§A 7\ 72
78 FEIS 0 JF 3
(ZHEARDFAE S 2 6 130 T & 2 W 28
B EN TS DN e EEIRIF S
AR E L, AEEOHHEEME T2,
PHESINTBY, HFHOXL 70— 7 0ffH
AR E N TV B B,
BUEEEOHAE LZ I AN Sb T3
D) —ODOW G LTpSWE b ),

—

O F 1213 SWE O i1 12 8 B i §HE (acoustic
radiation force impulse, ARFI) OHAfiAFRH &
T2 22T ARFLI, #E ORI
Lo TR EHZFTIZH LR 5 05 U5 YHE
ROZETHY, HEEHOMET R S &
shear wave % 584 X8 4. AEARHKE % o4 &
RE$ % &, shear wave Ofrk s (AR
EHHBT A2 EDRFMOENTWADT, A
72 SWV Zill % 2 &2 X 0 ARk o Bl i 2
U EE L 72 5. pSWE O 4%, B-mode = %
ARSI E S AL O BRI R 2 i &, JEAK
D& - THMETREZ HAETS5NE T¥ L
L, mEEEF OWEIX VCTE Rk KEET
HhHLEEENT NG DHATH,

KiFze CfEH L 72 2D-SWE 1&, Comb-Push
Excitation & FFIX L 5 #iIRELL 7 v ¥ 2780
Az BRI L, MEANICI 7oL Nro
T2 S5 KIS, BAICKDFEEL
7> shear wave SHLER O H 2 (m#E 3 % HE %
directional filter % 41 L CHr it - Ml L, Ak
B R AR 5 BT — RIS, S E R A
BV ERESPLMBETHL I EEIRL, &
WA IV TH L 2 L 2RT. 2D-SWE
&, BEAGEBITOMEDTRE R 721 Tld 7 <,
REGREBIC BT BAE O REM: b s i Tw»
%% 8512, 2D-SWE TIL@H OMBE k2
WCHWARH 7o - 7ol TRETh ),
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B % B-mode TN &Y R IRE % 1] #1089 |2 6
, IEFEZRMEEZTTREE 5 &) TE L D55
T EAES L2 2Y £512, 2DSWE @
H T =~y TERIE, HRBEEEEICB W
THEBEN2OHEMICSEEICER 2 T
1), VCTE % pSWE X U |4 i FH 7 5618 & fT
A —EICHET A2 LR WREE LTW
5% ZHUIBEWTT AT T T 1 DEERED
R ETHUREMED D 5 BE 2 PIERKIETD
) 2DSWE OEFO—o L LTHEITHN, WK
ISHNOHIFESFE SN,
RIFFECTH 4 1%, 193 61 o C BE VAT 5 A
% XF %12 2D-SWE O JF ML 22 B ks 2 & 15
L, 2DSWE 3 BEfF o Mg b~ — 7 — &
L, ENIRME L2 r T2 %
B S A2 L7z, ARBETH et SRAEBIAY 195 B & v
A /INBRERFGE T & o 7278, HCV SEH D & % it
KL L7722 L TEREREH— LT A i
&7 1), 2DSWE OFEMNTE L L CEEZATR
NEsN-tEZ NS, 72, 2DSWE 138
TEFIEDSERE - fRILSNTBY, KifFETo
SWV O HIERI= 1L, VCTE OBEF#HE % F
0% 98.9% & lifEA R L7z, LaL, &
W7 T VCTE 2 &Moo= A N7 T 7 4
PEAr & DR, K2R OJE v w5 A iE 1
2B 5 HE IR OB LT L CTH 5§,
SHROERELFEO—DOTH 5.

—77, KWFZEIC BT SWV I, B3 - 45
DRI CBERER 7 ER AR L7, RFTRIC
L) SWV L, JFREAEILD A S TR OB -
FIEEZAL % L L 2L 2 W REEDS R S 1
72 FAIZINFETIZ, SWV DSHFAOFEHELIC
BROS$HESE, JodE, BEIMZe LRk 4 7o fHARMEIRZE
b oZT 22 L2 MELTHBY Y, [T
EFFELGWHERTH 72, 5%, B - &
SEDSITHRRHEILZ NI E DOREE B 2 T T 25
S AT SN BE & 2 Sz 20,

2D-SWE (&, C B MEATHEIC BT 2 IFHikE
fLZITIc BT, A % IER BT LS T
FETHLEEZ LN,

a2 H\12H720, FWEEHEIC B W THlfEE L
W50 2 B 1) T L 7o AR S o BRI RE i B o2
S8 - B R 2 B% 3 & USRS 7wl R R RS R -
AHMZHERSZ, B AR, € L OBE R
SENBIT TR 72 i R B R AR A, = A B
2L 5 REGHH L I E

AR FE IR T R S MR,
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Abstract

In this prospective study, we determined the
diagnostic accuracy of two-dimensional shear wave
elastography (2D-SWE) using the LOGIQ E9 (GE
Healthcare) for the noninvasive staging of liver
fibrosis in 193 chronic hepatitis C patients, and
compared the findings with the accuracy achieved
with serum liver fibrosis markers and the fibrosis
score (hyaluronic acid, type IV collagen 7S, Mac-
2 binding protein glycosylation isomer, aspartate
aminotransferase to platelet ratio index and FIB-4).
The success rate of 2D-SWE was 98.9%. The median
shear wave velocities (SWVs) in patients with stage
FO, F1, F2, F3, and F4 were 1.35 m/s, 1.45 m/
s, 1.63 m/s, 1.88 m/s, and 2.12 m/s, respectively,

demonstrating a stepwise increase with increasing
severity of fibrosis (p < 0.0001). The accuracy of
2D-SWE in the prediction of = F1, =F2, =F3,
and F4 was 0.848 (95% CI: 0.787-0.909), 0.899 (95%
confidence interval (CI): 0.828-0931) , 0.945 (95%
CI: 0.909-0.98), and 0.952 (95% CI: 0.920-0.984) ,
respectively. Regarding the diagnostic performance
of all fibrosis stages, 2D-SWE was significantly
superior to serum liver fibrosis biomarkers. In
conclusion, 2D-SWE was significantly correlated with
the severity of liver fibrosis and was more useful
than liver fibrosis biomarkers for predicting all liver
fibrosis grades.
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