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Liver Stiffness Measurement for the Diagnosis of Hepatic Fibrosis
in Patients with Chronic Viral Hepatitis
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Background/Aims: FibroScan® is a new medical device that noninvasively measures liver stiffness. The
aim of this study was to assess the accuracy of the liver stiffness measurement by FibroScan® for making the
diagnosis of liver fibrosis in patients with chronic viral hepatltls Methods: We studied 103 patients with
chronic viral hepatitis B or C and they underwent FibroScan® and liver biopsy between October 2005 and
August 2006. Liver fibrosis was staged on a 0-4 scale according to the Korean Society of Pathologists Scoring
System. The diagnostic accuracy was assessed by analysis of the receiver operator characteristics (ROC).
Results: The liver stiffness was 3.5-57.1 kPa (mean: 11.8, SD: 8.9). The mean value of liver stiffness in each
fibrosis stage group (F1, F2, F3 and F4) was 58+18 kPa, 11.3£6.8 kPa, 11.8£6.0 kPa and 23.4+16.5 kPa,
respectively. Liver stiffness measured by FibroScan®™ showed reliable correlation with the liver fibrosis stage
as confirmed by liver biopsy (=0.56, p<0.001). The AUROC (9% CI) of > F2, > F3 and F4 was 093
(0.86-0.99), 0.72 (0.62-0.82) and 0.80 (0.67-0.92), respectively. The sensitivity and specificity of 7.5 kPa, which
was the cutoff value for > F2, was 84% and 90%, respectively. Conclusions: FibroScan® is a reliable method
for the diagnosis of significant fibrosis (=F2) and cirrhosis in patients with chronic liver disease. The liver
stiffness measurement by FibroScan® showed good diagnostic performance for significant fibrosis. (Korean J
Hepatol 2007;13:521-529)
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Table 1. Characteristics of Patients

Characteristics n=108
Sex (M:F) 76:32
Age (years) 434%12.0
Etiology

Chronic hepatitis B 83 (76.9%)

Chronic hepatitis C 25 (23.1%)
BMI (kg/m’) 23.8+2.9
AST (IU/L) 105.6+105.7
ALT (IU/L) 160.2+216.3
Total bilirubin (mg/dl) 1.3£2.2
Platelets (10°/mm”) 181.9455.8
INR 1.1£0.1
Albumin (g/dL) 42404

AST, aspartate aminotransferase; ALT, alanine ami—
notransferase; INR, international normalized ratio
Results are given as mean+SD or n (%).

Table 2. Liver Stiffness Values According to Hepa—
tic Fibrosis Stage

Fibrosis Patients (n=108) Stiffness (kPa)
FO 1 (0.9%) 4.30+7?
F1 19 (17.6%) 5.8+1.8
F2 39 (36.1%) 11.3+6.8
F3 30 (27.8%) 11.846.0
F4 19 (17.6%) 23.4£16.5

Results are given as mean*SD.

gulole] 27+ A7} zHz 837 (76.9%), 257
(23.1%)01t}. B3t Ad LA 5 238429 kg/m’
olRtt. dAAsstHALA Hir AST, ALT+
Zk7} 105.6+105.7 TU/L, 160242163 U1, &
g F£101e 13422 mg/dlL, A= 182+55.8
x10%/mm’, <HW 42+04 g/dL, INR (inter-
national normalized ratio)2 1.1£0.10]THE 1).
U e h2AAAS T AE O
o e Bys Avrd 43 AuE 0gA
(FO) 11(0.9%), 19-AI(F1) 199(17.6%), 20+ A1 (F2)
39%(36.1%), 39AI(F3) 307(27.8%), 4THA(F4)
199 (17.6%) 01 ATHE 2).
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Fig. 2. ROC curve of liver stiffness for predicting hepatic fibrosis in chronic B and C viral hepatitis (n=108).

Table 3. Prediction of Hepatic Fibrosis by Liver Stiffness Cut off Value

Moderate Fibrosis (F>2) Severe Fibrosis (F>3) Cirrhosis (F=4)
Cutoff (kPa) 75 9.7 14.9
Sensitivity (%) 84 (75-90) 65 (51-77) 63 (41-80)
Specificity (%) 90 (70-97) 64 (52-75) 88 (79-92)
PPV* (%) 97 (91-99) 60 (47-72) 52 (33-71)
NPV (%) 56 (39-72) 69 (56-80) 91 (84-96)

Results are given with 95% confidence intervals in parentheses.
PPV*, positive predictive value; NPVT, negative predictive value.

2. Zto| Bz ol ZH RSOl AT 58+1.8 kPa, 11.3+68 kPa, 11.8+6.0 kPa, 234+
Fibroscan” .2 =4 & 71619

= 35571 kPa 165 kPagith 1A Ekel (heR e SAlCIA
(vt 118, Fa2k 899, A3t Akl od FudAE BAILP<0.001), FHAF r=
& e Ee] gt Fl, F2, F3, F4olM Z42F 05601 ATHEE 2)(1™ 1),
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Fig. 3. ROC curve of liver stiffness for predicting hepatic fibrosis in patients with chronic B viral hepatitis (n=83).

7] 918l ROC =45 o83} 474
cut-offz+<

(e}
=254 d

oA 09307 =& A3

k

i

4

R ox
K

w

uy

N

4RAlN A 22t 072, 08001 iEk 7HA
A TR 1 ay

N, Fo
stk

Eolt o
—10]#—, o]:

90%, 97%, 56% R L 3T+A|

s
a

o

cut-offz+<
=

17gll chal A
64%, 60%, 69%1oH, 47l

o
88%, 48%, 91% A th. 53] 13 20A ol
st cut-offat> WAE7E 90%,
%A om, ¥ =7t
Bk ey 39 o4

9} Eo|r} x| &gkl A94A Y cut-offgE-S
olke} 54 dF=7F b2 88%, 91%= H|

gtk MRS Gy dFm} vobx

= B3t

gl

KK

C PN

R

M
83w o] ¥ B ulol el =7k kAol gk &
o] st @A oS BreE dolr ] 9ls
< At d 3). 7+ AR3 @Al
gk ROC 3418 &3l 73+ area under the curve
(AUC) #2 2Hd 53} 204 o] gl A1 0.87, 357
7}7} 067, 0.76 2.2, CEnlo]

el AR we) g

4. Ot BEHIO[ZAZIY BX

L

9|

AL

)

>

()

o2

o

Y

M
ooy
B

FibroScan®™ (EchoSens®, Paris, France)2 7t
AF3tE nzEH o2 S48+ 7|7]1Z, Sandrin
S0 ol 2/lE o] F wbA FAZ FA}e] 714

sF Agke) 8ol tigk o2 Bz ISivh
=]
n

)
BN
iy

i
o
N
4
i
)
UO
lo,
(o,
2 ok
Sh Rloox
L
2 rlr
P
MRS
Tom >
L)
> Hi
'S

wm

(@)

%@u‘
o
P
Ay
o
ro
)
mut
R

b
RN}

@ A REa,

oA 7 1] 228™ ] whA B 3

- 525 -



The Korean Journal of Hepatology : Vol. 13. No. 4. 2007

As o w eEes A4 43 v Eds
HBsAg H-f# 7027 kPa, " 3+ 83+5.3
kPa, th7 {74 W S 1569483 kPa, vl 1+ W

% 31.8420.3 kPa, {MA|IEZ}E 4514345 kPa=
rAgke] Wrlo] wet o] Q= Apol”

gy rAAAA ] o)gk st IS Al
Aol A o] Folxorw FteHE ZAHo| Uit
&4l tigk 7t AIE stk
B Ao A= 80 el vHA B3

o o
I e W
X

)

sy
ofr
HIC-]
2

118k @Ale] F2 o4& dmjo
o] Fmg F2 o]ide] 7Hd st
A7} o] Fo) X aL gtk F2 o] 4e] FwtelA] 7]
215 75 kPa® A% Wl AUROCE 0.902
A7t =9kl WIZFE 84% Eo|% 909%, %X
T 07%, SA =% 56%=E o vk Al
Bt} o= AA| gl v upol e =3t
SkA17} 75 kPa o179 #he RS u Ao
a7t F2 o3 7ol 97%ekar A st
o]t} Ziol 52 327 <] W CHul
F Bt A 1 Frsket TR R E v
sth F2 ool 7]+x5 88 kPaz AT d
AUROC+= 0799 0H 7= 56%, 5o]% 91%,
A dSE 8%, o4 = 56%A ) Castera
e 1839 mby Cmpole 2%k Fhatol A
F2 o]4e] 715x& 7.1 kPaZ A3+l AUROC
= 0830130tk W% 67%, Sol% 89%, %4 o
=5 05%, 94 o =% 48%9 T} Foucher S°-&
7117 e] v wpele =3k hAjoll Al F2 o] o]
71EAE 72 kPaZ 4T @ AUROC7} 0.80°] %1
th 2y BRE 2 Ao F2 ol e 1Al 3k A
@ A8 Ee oE Ao nlste] -k
F3¢] 73t xctel] oigh miztesl So]kee]
HAdshs agste] 7IEAE 9.7 kPa® 43Tt
AUROC+= 0722 frojide 9o gk 4 gwrt
FEakdth F2oF F3olA (e == 7b7) 11.3+
]

o Ay

¥ F-\.‘; 0?2 ox 2
a4 rk?i

rlr

Ing

%0,
@

o
v}
[>
r\l

1 o7t AA] ket Whdel Ziol §e F3
ool 7|F X5 9.7 kPaZ A3t S W AUROCE
09102121 Castera 579 oA E= 95 kPas:
722 89S W AUROCE 090, Foucher 57
o] Ao A= F3 o]de] 71X 5E 125 kPaz 4
3ol AUROC+E 09022 F3 oo df3ts A
a7 d=stgita Bastgitl reEEE 3
=

F20ll ®]&te] F3olA 2 2ol Z7}3F .

™ Regev 572 33%<] 3zl Al

g #E T B AFelA eEE SAH o=
F2¢} F3& Fiat7] o8 o fr= 1249
At Ao A g 7HA] o] F = Tk
Gomez-Dominiquez 52& 71etew =4 o
3} F2E BRE S Atk B ave g 84
F7} Aorme g AAE dtew 371 A7)
2 g st

B Ao A HARH(F4)e] Fte] FHeteE® 7]
A5 149 kPa=® 4% uf AUROC7} 0.80°2.& -
ool QA ThE K e Hlsle] AL} ot
Skt}. Ziol 5119 Aol A= 146 kPadl 71FA =
AUROC 0.97, Castera 5°¢] 7ol A= 125 kPa
o] 71%x& AUROC 095% 7+4¥S A 3ts7
Aestg vt B askelth Ganne-Carrie 5'°%
71%A & 146 kPaZ 431%9& W AUROCE 0.95
ATk

B 9] ROC

YA
LR S
A3Es} do A= 9o



Joon Koo Kang, et al. Liver stiffness measurement for the diagnosis of hepatic fibrosis

24

A

Bt} ofel o

=
=

ol fabe A3

1}

i
el

2|7}

78

A8k ol €% ALT

ol

i

3|

WA, Q8 AR A Kol ks

pud

3t} Coco

=T
¢l 1078 9] kAol A FheteE =&

2

g2 v

0

Mo

pyl
o

vzel

Nr

Itk =7]

Wastel F4 ol

o

ol
HH

5 AR

of @10l 4

« 17
2%

i3

O

X
_Zrl

FA7 Sqv] 9

® o

FibroScan

o

0]
P

gl

°] 9 75

1

o

8

gize)

g

s

o]

1l
=

]

o

A7} 9t} Foucher 522

Aol A AAFEA G 28 kg/m” ©)2Fe] Fzjol A

}‘2;'\:]17

S

s U

o] Aufjg 7ol

27} A7

Bazk ek

L
fu

st

&+
o

+ =

il

= 2
s

]

=

o Cg kg utol gl 2o <]

P
N

1o, BRrdulole) ol e

Al 3]

o]

A
~
N
A

o]

4
T

a A Ade] An. aER

o ojm7}

g

DELEE

s

% SA7E Frks AellA

ki3

+od

S

Aol = A3k A

H

tek ey 2 dely 4

3|

o] b5

e

No

BN

o 3x}oll A Fibro-

Nr

ol

ﬁo

A eHEF2 o) ek 3t

0
B
o
N

Ho

B
=

)
<

=

H

umo
B

)

T
o
op
°

(s
)
ﬂ.”

zel

A
op

o)
i

- 527 -



chetzrets| x| & 13 M 4 2 2007

75,74/\}3 Al 33 kA Baﬂ CaﬂﬂOﬂ
2} 1039 & A sk om, kA HAL Ak o
el sts] 7|zl et 049 A = skt &
b ko] e == 35-57.1kPa (3 11.8, 1+H
i}: 8.9)911 et Aol mE ekE = o
< Fl, F2, F3, 4ol A Z+7} 58+1.8 kPa, 11.3+
L
ot Aok
la °it}<r 056 P<0001) AUROC
< F2 ool HetellA 093 (95241 77k
.86-0.99)019 31, F3 o33} F4ollX = 2442 0.72
(952621277 0.62-0.82), 0.80 (95%21 =7k 0.67-
0.92)0]Att. F2 oo 1 #3tE xdtshe= ghe
75 kPas AARES W W =s 84%,
= 90%%ch H2: FibroScan®™2 7H4
o ghabe] ol Afsh(=F2)¢F W
53] F2 o<l # EMW =
91 gk Apo] & Ko, FmjolP

OJHEJE%
rirs(:m%

o

;u‘
o
o,
2,
jur]
5+
o
o
[>

e, o
oA m A M

=
<]
&

(
=

1. Benvegnu L, Gios M, Boccato S, Alberti A. Natural history
of compensated viral cirrhosis: a prospective study on the
incidence and hierarchy of major complications. Gut 2004,
53:744-749.

2. Bravo AA, Sheth SG, Chopra S. Liver biopsy. N Engl ]
Med 2001;344:495-500.

3. Maharaj B, Maharaj R]J, Leary WP, Cooppan RM, Naran
AD, Pirie D, Pudifin D]. Sampling variability and its
influence on the diagnostic yield of percutaneous needle
biopsy of the liver. Lancet 1986;1:523-525.

10.

11.

12.

13.

14.

15.

16.

17.

- 528 -

. Piccinino F, Sagnelli E, Pasquale G, Giusti G. Compli—

cations following percutaneous liver biopsy. A multicentre
retrospective study on 68276 biopsies. ] Hepatol 1986;2:
165-173.

. Aube C, Oberti F, Korali N, Namour MA, Loisel D,

Tanguy JY, et al. Ultrasonographic diagnosis of hepatic
fibrosis or cirrhosis. ] Hepatol 1999;30:472-478.

. Parkes ], Guha IN, Roderick P, Rosenberg W. Performance

of serum marker panels for liver fibrosis in chronic
hepatitis C. J Hepatol 2006;44:462-474.

. Wai CT, Greenson JK, Fontana R], Kalbfleisch JD,

Marrero JA, Conjeevaram HS, Lok AS. A simple noni—
nvasive index can predict both significant fibrosis and
cirrhosis in patients with chronic hepatitis C. Hepatology
2003;38:518-526.

. Le Calvez S, Thabut D, Messous D, Munteanu M, Ratziu

V, Imbert-Bismut F, Poynard T. The predictive value of
Fibrotest vs. APRI for the diagnosis of fibrosis in chronic
hepatitis C. Hepatology 2004;39:862-863.

. Imbert-Bismut F, Ratziu V, Pieroni L, Charlotte F,

Benhamou Y, Poynard T; MULTIVIRC Group. Bio-
chemical markers of liver fibrosis in patients with hepatitis
C virus infection: a prospective study. Lancet 2001;357:
1069-1075.

Sandrin L, Fourquet B, Hasquenoph JM, Yon S, Fournier
C, Mal F, et al. Transient elastography: a new noninvasive
method for assessment of hepatic fibrosis. Ultrasound Med
Biol 2003;29:1705-1713.

Ziol M, Handra-Luca A, Kettaneh A, Christidis C, Mal F,
Kazemi F, et al. Noninvasive assessment of liver fibrosis
by measurement of stiffness in patients with chronic
hepatitis C. Hepatology 2005;41:48-54.

Colletta C, Smirne C, Fabris C, Toniutto P, Rapetti R,
Minisini R, Pirisi M. Value of two noninvasive methods to
detect progression of fibrosis among HCV carriers with
normal aminotransferases. Hepatology 2005;42:838-845.
Castera L, Vergniol J, Foucher ], Le Bail B, Chanteloup E,
Haaser M, et al. Prospective comparison of transient
elastography, Fibrotest, APRI, and liver biopsy for the
assessment of fibrosis in chronic hepatitis C. Gastroen—
terology 2005;128:343-350.

Kazemi F, Kettaneh A, N'kontchou G, Pinto E,
Ganne—Carrie N, Trinchet JC, Beaugrand M. Liver
stiffness measurement selects patients with cirrhosis at
risk of bearing large oesophageal varices. ] Hepatol
2006;45:230-235.

Foucher J, Chanteloup E, Vergniol ], Castera L, Le Bail B,
Adhoute X, et al. Diagnosis of cirrhosis by transient
elastography (FibroScan): a prospective study. Gut 2006;
55:403-408.

Ganne-Carrié N, Ziol M, de Ledinghen V, Douvin C,
Marcellin P, Castera L, et al. Accuracy of liver stiffness
measurement for the diagnosis of cirrhosis in patients with
chronic liver diseases. Hepatology 2006;44:1511-1517.
Kim HS, Kim JK, Park YN, Myung SM, Pang MS, Youn
KT, et al. Non-invasive assessment of liver fibrosis by
measuring the liver stiffness and biochemical markers in



18.

19.

20.

21.

2z7 99

chronic hepatitis B patients. Korean ] Med 2007;72:459—
469.

Bedossa P, Dargere D, Paradis V. Sampling variability of
liver fibrosis in chronic hepatitis C. Hepatology 2003;38:
1449-1457.

Regev A, Berho M, Jeffers L], Milikowski C, Molina EG,
Pyrsopoulos NT, et al. Sampling error and intraobserver
variation in liver biopsy in patients with chronic HCV
infection. Am J Gastroenterol 2002;97:2614-2618.

Siddique I, El-Naga HA, Madda JP, Memon A, Hasan F.
Sampling variability on percutaneous liver biopsy in
patients with chronic hepatitis C virus infection. Scand J
Gastroenterol 2003;38:427-432.

Gomez-Dominguez E, Mendoza ], Rubio S,
Moreno—Monteagudo JA, Garcia—Buey L, Moreno—Otero R.
Transient elastography: a valid alternative to biopsy in
patients with chronic liver disease. Aliment Pharmacol
Ther 2006;24:513-518.

- 529 -

(=]

BHY ulol2iAY ARBRA LEHET 5YS 083

22. Borroni G, Ceriani R, Cazzaniga M, Tommasini M, Roncalli

M, Maltempo C, et al. Comparison of simple tests for the
non-invasive diagnosis of clinically silent cirrhosis in
chronic hepatitis C. Aliment Pharmacol Ther 2006;24:797-
804

23. Coco B, Oliveri F, Maina AM, Ciccorossi P, Sacco R,

Colombatto P, et al. Transient elastography: a new surro—
gate marker of liver fibrosis influenced by major changes
of transaminases. ] Viral Hepat 2007;14:360-369.

24. Shimamatsu K, Kage M, Nakashima O, Kojiro M. Patho—

morphological study of HCV antibody-positive liver
cirrhosis. ] Gastroenterol Hepatol 1994;9:624-630.

25. Foucher ], Castera L, Bernard PH, Adhoute X, Laharie D,

Bertet ], et al. Prevalence and factors associated with
failure of liver stiffness measurement using FibroScan in a
prospective study of 2114 examinations. Eur ] Gastro—
enterol Hepatol 2006;18:411-412.



