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Comparison of diagnostic value of Fibroscan and ARFI on liver fibrosis in patients with chronic
hepatitis B
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Abstract: Objective To compare the diagnostic value of Fibroscan and acoustic pulse radiation force
(ARFI) on liver fibrosis in patients with chronic hepatitis B (CHB). Methods Total of 87 patients with CHB
in Affiliated Hospital of Xi’an Jiaotong University from April 2017 to April 2018 were selected. Fibroscan
and ARFI were performed, and the pathological results of liver biopsy were used as the gold standard. ROC
curve was used to evaluate the diagnostic value of the two methods. Results Liver biopsy showed that there
were 11 cases (12.64%), 9 cases (10.34%), 26 cases (29.88%), 20 cases (22.99%) and 21 cases (24.14%)
in FO~F4 stage, respectively. Spearman correlation analysis showed that there was a correlation between
Fibroscan and ARFI methods and the pathological stages of liver biopsy (r = 0.735, 0.512; P << 0.001).
There was also a positive correlation between the value of liver stiffness meaurment (LSM) and virtual touch
tissue quantification (VTQ) (» = 0.622, P << 0.001). There were no significant differences in LSM and VTQ
between patients in F1 and FO stage (P > 0.05). LSM and VTQ of patients in F2, F3 and F4 stage were
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significantly higher than those in FO stage (P << 0.05). There was significant difference in LSM value among
patients in F1, F2 and F3 stage (F = 8.635, P = 0.012), but there was no significant difference in VTQ value
(F=2.256, P =0.126). ROC curve analysis showed that the AUC, sensitivity and specificity of Fibroscan in
diagnosis of significant liver Fibrosis (F2~F4 stage) were 0.835 (95%CI: 0.765~0.912), 78.5% and 87.8%,
respectively; the AUC, sensitivity and specificity of ARFI were 0.702 (95%CI: 0.617~0.796), 70.6% and
72.5%, respectively. The differences were statistically significant (P << 0.05). The AUC of Fibroscan and
ARFT in diagnosis of liver cirrhosis (F4 stage) were 0.887 and 0.874, respectively, and there was no significant
difference (z = 1.673, P = 0.143). Conclusions Neither Fibroscan nor ARFI can distinguish patients in FO and
F1 stage well, but both of them have good diagnostic ability for patients with significant liver fibrosis (F2~F4
stage), and the diagnostic value of Fibroscan is better than that of ARFI.

Key words: Liver fibrosis; Transient elastography; Acoustic impulse radiation force imaging; Diagnostic

value

&M 2 MAT % (chronic hepatitis B, CHB) /&
I PR L 8 AL e, RO E, TR
FFeFdith . FPEfbE B RN WER R, HFLF4E
TS R H L R, NP RE R A E
g Y, B BRI T T 40 CRON IR PR 5%
VEEE . T2 R TE AR ERAG 1 R e AT AT 4R AL RE R
B “apnde” , HHEONFORE, MLk E 2Rkt
17, BLAFAE T AURE R 25 S5 T 1) B0, ol
PRAT T A T Bl 25 0 T T 47 4R AL i i 2 7 v
kI 3 4% (Fibroscan) 5 7 ik b 48 5 7 ilif%
(pulsed radiative force imaging, ARFD) {ENT5H
I SAZ 2E G B A IR B A . AR 0K 87
#5|CHB 5 # Fibroscan fIl ARFI £ 2 45 5 5 T 41 2R
SRR A 45 R T T, BEAR S LAITERAR
WA 4R FR AR B 22 S B0 AKHR
1 BERSHEE
1.1 ARt % #EEL 2017 4E 4 HZE 2018 45 4 H T4
ALK — B R B i 32276 (1) CHB 38 A
AN SR PAIRE: OFFGHEREES (1B
RUBF R BV TR (2015 4B/ ) B2 W brvi 17
(@ HBsAg f (&%) HBV DNA [HE #8564 H,
P ALT 88 BTt Yy @F 58 B H s
i HERbRAE: OFPUR BB RS 26T
sy QA AR R BT @ C#ie g
ORI R A HiAb o AW FRE P B2 7 2k,
I BE Y A R
12 mESE EEBAEEMTIFT, BH 18 G fit
ITHFH GRS, FFHZFRAS A 10% 487K Bk E ,
A EIESY) . AT IIRKS - tR4L (HE) 4t
R ARAF4E (RF) Gefty, S22 B g, K
¥ Metavir 9 HE 3 UK BT £ 481653 9 FO ~ F4 :
FO A CAF4Ed: F1RICE XY REF4Ek, /R

SEJE S NN LT YA, F2 W0 X R R 4T 44K,
RYER BRI, /NEER; F3 AN K 4R 4 8] b 7
FAE N gE R 2REL, TR L F4 3N FRELL .
1.3 Fibroscan 5 ARFI #%& ¥ %[ Echosens A7)
JFF &8 24 A 41488 R 0 25 5 F AR B (liver stiffness
meaurment, LSM) {8, &M E)IBEITREATHEAE,
BERDEME, B B, R REMMEE, Rk
BISBH®AER, I MR AT LB 7~ 9
A, I EIRE N 25 ~ 45 mm, fFAEE T
BRI E 10 K, 76 D950 0 B0 T A 20
=z RIEA R, RABE PB4
5081 ARFI 3% F SIMENS Acuson S2000 # / %4449
AT, WE B BRI, fEH 4C1 M REERSL AT
HFHE, R E R 4.0 MHz, VA MIIRRTZ 2 b 2%
57~ 9 WEBATR R, IR EREE4 ~ 5 om,
I e 9 e S o oy S 2 LR A0 = 10 1K,
10 3% B 41 4 0 A 5 B9 U 9 3 (virtual touch tissue
quantification, VTQ) , HUFIME NmA&Ls R MY,
1.4 %t 3438 SEF SPSS 22.0 Gi it i h ik 4T
ST AR . FFEIES TR EILL Y+ 5 TR,
Z B LL IR 7 Z 90 W, AN HL R A LSD-1
56, LSM {H A1 VTQ 1H (1) #H 3¢ 4% K A Spearman
2 M, R H MedCalC 15.8 %% 4 £ #il] Fibroscan 5
ARFI %} ¥ 25 B 47 24k 5 R 46 12 T i) ROC 2k .
PLP < 0.05 NZERA IR L.
2 &
2.1 —RFH SN 87 9] CHB Hi, Horp 5k 48
B, Lotk 37 1, 38 ~ 61 %, Fi (44.81 £
12.15) %, “FHmfERN (13.52+2.69) MH.
22 FraRFEH 4R 87 1) CHB 3 LI 4F 4k
(FO H) 11 41 (12.64%) , BHERF£F4E4L (F1 3D
951 (10.34% ), H B T £F- 24k (F2 #1526 151 (29.88% ),



AT AF4EL (F3 ) 20 61 (22.99%) 5 AFHE4L (F4
B 21 ] (24.14%) o BPR 3 I 2F 4E4k (F2 ~ F4 #1D
67 %, 15 77.01%.
2.3 Fibroscan &5 ARFI # | 2 2 Fibroscan 32 & ]
HF 27 4 4k (1) LSM {ii N 4.3 ~ 41.9 kPa, ARFI %
K6 W B 47 446 1) VTQ B Y5 v 0.82 ~ 3.82 mis.
DL Ao BR A 7Y 45 SR ON & FRifE, 48 Spearman fH
Fe M4 Hr, LSME A1 VTQ 1 5 HBV £ 4 1k 43 1
6] A7 75 A0 2 P G {5 43 ) o 0735, 0512, P <
0.001) , H LSM {8 1 VTQ {4 [a] t 17 7¢ 1E A 5%
(r=20.622, P <0.001) . #t—29¥8, F1#i5
FO &35 LSM A Z R LR 8 X (1= 1.563,
P=0.226) , 1 F2. F3 f1 F4 &% LSM ¥ &
%2 = T FO B (r=6.365, P=0.023; ¢=8.126,
P=0.015; t=14.532, P < 0.001) , H Fl ~F3
M HEFH IMSHEZRA G it 2B X (F=8.635,

=1 87 BINERFAF4E1L 5780 CHB & LSM E5S VIQ &
EEES (% £5)

iR et LSM{& (kPa) VTQA (m/s)
FO# (n=11) 535+1.21 1.08 £0.16
F1#8 (n=9) 6.48 +1.68 1.45+1.21
F248 (n=26) 8.12+2.21 1.69 £ 0.64
F341 (n=20) 11.85+2.77 1.96 £0.75
F47 (n=21) 24.81 £15.82 2.93+0.88
Fi& 18.635 11.573
i << 0.001 << 0.001

W OF1M. F2 1. F3 ], F4 183 LSM {45 FO IAHLL,
t=1563, P=0226; t=6365 P=0.023; t=8126, P=0015; t=
14.532, P < 0.001;

@ F1 . F2 4. F3 . F4 H4 VTQ {5 FO WiAHEL,
t=2358, P=0.152; t=6.765, P=0.031; t=7.954, P=0.021;
t=12.842, P < 0.001; , F4 {15 FO {1, F1 1. F2 #i. F3 I
b, r=14352, P <0.001; r=12964, P <0.001; r=10253, P <
0.001; ¢=8675, P=0.021

CWRE . T

P=0012) . F1 #if1 FO 1 # VIQ 1 £ R L 4t
P2 N (r=2358, P=0.152) , [fj F2. F3 fl
F4 #8345 VIQE ¥ & % & T FO I (¢ =6.765,
P=0.031; t=7954, P=0.021; 1=12.842, P <
0.001) , F4 ] & VIQH & 3% /& T FO ~ F3 #]]
(+=14.352, P<0.001; r=12.964, P < 0.001; t=
10.253, P < 0.001; ¢=8675, P=0.021) , FI ~
F3 {3 VIQ [ E R L4 it & L (F=2.256,
P=0.126) , W% 1.
2.4 Fibroscan #= ARFI xt & & A 4F 4 14 F= IF A2 4L
#15 Wr B Fibroscan V£ X} i 2 AT 21 4k 4k (F2 ~
F4 1) 12 W i) AUC 4 0.835, & & = T ARFI
190702 (z=2476, P=0008) , W.#%2. E 1.
Fibroscan £ 2 Wr i i fb (F4 #1) 1) AUC A
0.887, ARFI L) AUC 4 0.874, ER LG E
X (z=1.673, P=0.143) , L% 3.

80—
60—

40

s (%)

20—

—— Fibroscan
— ARFI
0 20 40 60 80 100

100485 VE (%)

1 Fibroscan 5 ARFI X} & ZRFLFLELIZHTRY ROC 2% [E

#& 2 ROC Bh%Z 534 Fibroscan 5 ARFI Xt BZRFAF 4 L 9IS B INE

Tk AUC P& 95%CI HAEE (%) R (%)
Fibroscan 0.835 < 0.001 0.765~0.912 78.5 87.8
ARFI 0.702 0.016 0.617~0.796 70.6 72.5

3 ROC phZk 4 #f Fibroscan 5 ARFI X RFRELENIS BN &

ik AUC Pl 95%CI BRI (%) Hf (%)
Fibroscan 0.887 < 0.001 0.802~0.963 85.3 91.2
ARFI 0.874 < 0.001 0.796~0.952 84.2 89.7




3 Wig

CHB 2R & Wi 2 —, At F 44
6075 A\ SE-FHBV B4 B £ i) T A A6 A"
HBV 5| 2 i FF A A6 AT e A5 7= 78 60% F180%
HBV7E A4 P (1) 5 il F0 A% 3 0TS 250 G0 B L 25 8L,
JFF40 P S B 49 0 ¢ 4k S 2. HB VIR 51 (1 AT
£ YAk 2 P REAL AN T 1 2 8 S e, DRI e %
DU AF4b G B T o S BUE" . H T2 Wit 4
YA B “Gebrdl” AR BAGA, (Hi% V5N
HRRE, ArekEHAT, H—IRMEFERERZE
B, SRR I HE B IR AR, SRR
TG A B TN AR B, AT R4 2 adk
17, MNT A4 ERLF 2 KER . Fibroscanfll
ARFIHE AR H Al AR 5 0 77%, 3 e m #
X A AL 2 WA B2 AT 90 G 1 H R

Fibroscan == 2 TAF Jii # & ) F = 8 28 717 2h =k
ARA (50 Hz) KG%Ess), 724 R v
PP IE AR I UL 3R, e sk BB ILSMAY, AT
T UL LRl vy, R MR, R R A i
AL, 5 HLSME MBS . ARFIEE T3
) 7 gt AR B, L T TR B R R A A R
R IR AT I, 2 A A P AR U N IR AR
AR AR P Bk T A 0 2 23 P A P A, A
lFa) B I AE SRR AN AT 2H S R

AW 4E B TR, Fibroscanykill & AT £ 41k
LSM{H 7t [l 94.3~41.9 kPa, ARFIENEVTQH TG
Fil40.82~3.82 m/s, #&7xFibroscaniZill e 14 {E Vi
B, HAER A4 E A . Fi, LSM
EAIVTQE 5 FF4F4Efb oy B R A IEAH S, UK
FH X PR T 7 VA DU B 41 44k 20 W& ATAT 1. F2. F3
FFAM B F I LSMIE A VTQIE ¥ & 2 = T-Foil,
MF1SFOIAN 22 A B3, Uil IX AP R 3570
TR HO O A 42 PE T 4P A . X1 2 35 R 4R b BB
H o BSRPRN TR BN (A 7E AR AL R R A T
f51, {HFibroscanyZ s fEF 1 ~F3 G W 3% 7%
&, MARFLETCEZE 25, $/nFibroscanX T2 3%
JHAF4eAr 83 2 52 Wi B 1A . ROCHITZE 73 At
7t B A R IF S2iX — X &,  Fibroscaniz W i 2 AT 41
Y4 JAUCH0.835, sk 5 FIARE 2 1 43 71 S 78.5%
F187.8%, FiZWrihRE s T-ARFL. #Ri n] G5 [,
BINA HIBFRFibroscansZ iLE . X AT AR K S K &
S, (HZ 8 5 4E BMI > 30 kg/m’ 4 252 m
gERPY U K 2 Ok BT L LT
W50 A SORAS, SOsE bRl IR e/,
FibroscanyZ:iifl iz 1 5 38 14 I8k 76 T P 160 42 4 3 5 R

) ) 20194 F114: F2iH

VPN AL R, e S E R, B E L
H BB AR . T ARFIVE H B0 W oA 805 158
&R, BhZ BRI P bR e . ARFIENI E 4
EYEHEE A, A4 MREERmE R, RAHE
RF4F 4L A4 2 HBLVTQIE 1 2 3 o0, HAFEN
J BRI At 2> 5 VTQIE B 2 2. ARFIVE B
SRR R AR S, WO 235 FF 4T 44k 112
TEAEGRFE . R 4h, PIM T T FA B3 B2 W
WHE BT . RIS EEAR DG 7T, XI55 &0 e iRk 1E
FibroTouch 5 ARFIVE L #E, 18 HF£F4E4b AN R 20 HA TR
W R E R . R, B SRFibroTouch
5 Fibroscan#s il J& ¥ 3L AL, {HFibroscanfl
FibroTouch® FH (A ZF AN, PR AR ASC 28 % i 21 4 A
CWHERE TP M ANTE 28, HLASH 7T 5245 £ fwi 2L
IG5 NG5 1A 75 KA —PAESE .

25 I, FibroscanfE N LBIPERE, 2WiCHBE
R EM A IG R AR S, BT IIER K
TRAFIEE, MOk B &g AL URHE
.

&3k

[1] A, /ISR, S R, S NPT % R LY R B S S AT
TR R R[] ) R EES,2010,31(5):628-629.

[21 259 R KA KR TR P SULER 5 5 Kk BROIT 27 i Ak i
TR A DS P S D). o 1 24 38 2258 4 ,2011,27(4):473-477.

[3]  B/D4R. AL SRR BT 5 FRT AT 4R A s AR 72X [D].
HEJH ARG PR 2K 52,2017

[4] TR ARFIBARTENS M9 B LT 4 2 Wi T e 1R
FAHT[D]. 1T VEERR 2015,

[S] M7, TRER, BSR4 TR R ], AT
IR 2% 75.,2014,22(10):792-794.

[6]  FILKR, A AR I 7 ik I PR Tk JR (0], Hal s
25 2£417,2013,30(2):80-83.

[71 BB, BRALTE, WP BFAF4E i a2 Wi R B 7t kR[], HeviEs
%.2014,29(9):1783-1786.

[8]  XIgt, XIWeds, HH I, 45 ARFI, Fornsi&¥. FIB-4fIAPRIL AL
W70 1 2 705 5 1k % JFE 1 4 AL (K9 92 [1/CD ). o AP 9 2 2
(8 T15),2014,6(1):18-21.

[91 ZF4&IF, ikEM, [, 2. Fibroscany 4 B & B- 1 /MR R
B (APRI) W7 I £4F AL (¥ A AEL[J/CDY. o [ JFF 5 2% 3 (R T
}#%),2015,7(3):106-108.

[10]  HRABEE S 22 0y 42, R ARIR S S IR Y 2 4 &= 18 M LR &
9796 46 B (20 1 54E R ) [J/CDY. v [ F I 24 & (B8 FiR),2015,7(3): 1-
18.

[11] FEPEELS SR EWR RS, A ES & 27
TP (20064 R[] HH PR 454 2%4R,2016,4(6):551-554.

[12] =A@, Aame, MIEH, . FFIEEE N E X Fibrotouch
5 FibroScan I BT IE 5 22 73 B 09 AH G M (1] o 46 BT Bk 2
%.,2014,22(6):425-429.

[13] FEwRE, EHG, BFER, % BEHEEREGERE 2S804
R VP Ak 18 14 1T 908 T 2 4 A F2 B2 (0 I R F (7). o 46 T kG 2%



“igE . 75

£,2015,23(4):265-269. [21] XA, % B8, RFH, 4. FFibroscan 244 AL LT LG TT 2 AFATFAE
[14] FKEH, 2 H. ACUSON S2000% (4 % ¥ i 752 W L ARFIH R I 7 AT [T]. 25 2%,2016,28(7):169-170

JEER R R LT, BT AR 34 46,2012,33(8):125-126. [22] BT, MK B TR A AR RN & 2 )AL RRAL).
[15] BRESH. KT X BT R RAT R E R T AL [0]. o [ A [ 297 % 4%,2011,26(10):1-12.

\1k,2012,9(21):171. [23] XIKHE. Fibroscanxi {8 HBV B 42 T £F 4 (k14 W7 1) 5 e K 5 45
[16] KM T, SCHE, [xI0, S5 2 RIAT 9% AT A0 AN 9 i P41 4AHBV S MrI]. mh I BE 255 9,2014,12(15):257-258.

HIPRAS AT (1. 52 F BT 4% 76.,2012,15(1):21-22. [24] Foucher J, Cas lera L, Bernard PH, et al. Prevalence and factors
[17]  XUGHKER. 181 L BURT 2 5 S oA o A I R = S [T]. WS associated with failure of liver stifness measurement using Fibroscan

[£24,2014,33(8):116-117. in aprospective study of 2114 examinations[J]. Eur J Gastroenterol
[18] Vansaun MN. Molecular pathways: adiponectin and leptin signaling in Hepatol,2006,18(4):411-412.

cancer[J]. Clin Cancer Res,2013,19(8):1926-1932. [25] MRHEZR, PR, Safte, . BAR AR IT AR A2 b (¥ R (0]
[19]  3OHTIE, JOKE, FISOH, & BH G L LiaT gtk 23 S U 2 24 5,2013,29(3):466-469.

A 9 FFLF A0 T BOR R[], 132 [ R[5 24,2013,24(7):1681-1682. [26] XI7%. Fibrotouchsit g 14 2, 24 KT 45 FF4F 4k 4L 2 Wi i (8 S i R 3R
[20] T/, 48R, T K. JOOUF AR AR AR S5 T 5 0 B2 SAHTID]. FUHHT K ,2016.

e FRAE FC3E FRE[]. 2 IR S 24 4% 35,2011,15(3): 118-121. Yk HtH: 2018-08-23

A, A4, %, &. Fibroscanf ARFIA1Z t LA AT K AT 4 44035 B B 14X [J/CD]. F B A I 2 & (R T AR),
2019,11(2):71-75.

RE - EE - i -

AHx RS E LB ER

ATIHAT GBIT 7714-2015 ({5 25 3CHR 275 3CHRE M) o RIMFP 2 i 25 5%, AR FLAE SO I AR 568 ) I
B fafertr i, JERFSETIRES T, #1305, WETIW. RERBE (AR CPEEZ A ERED « DA
HAESEE VR SCIR S, B RR S,  ADR AR IR SO N ARE ] . HSC st HORE F'S, 15 EN T KT
Rif. [F—SCRIEE AL 3 Nt B 3 NrTBLRZE ST 3 AN, JRRSCHInRrs «, &7 3y, fEEd

“and” SEEI . VTSRS A TUS IR SCERR IR BT E , Rl R
[1] B8 . E I M]. Jb5: 45 ,2000:29.
2] =R, BRET, H i, 55 EHAEYRE . — MRS A IR RIS B i O (7] BHETR ,2012,55(34):3219.
[3] Sk . AR — BRI - v B CRERE R A B [N/OL]. AR HHk ,2013-01-12(2). [2013-03-20]. http://paper.
people.com.cn/rmrb/html/2013-01/12/nw.D110000renmrb_20130112_5-02.htm.
AT G



